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Introduction 
 
 
 
The Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on 
Construction Sites and Urban Areas provides guidance for preventing or minimizing the related problems 
of erosion, sediment and stormwater on construction sites and eroding urban areas. It provides a basis for 
developing sound plans and implementing appropriate measures, commonly referred to as Best 
Management Practices. It can help users meet environmental and regulatory objectives.  
 
The Handbook recognizes that erosion and runoff are influenced by the combination of climate, 
topography, soils, vegetative cover and the extent of land-disturbing activities. Because topography, soils, 
environmental conditions, and to a lesser extent local climate vary widely over the state, the application of 
the procedures and criteria in the Handbook should be tailored to local site-specific conditions and user 
objectives. 
 
Erosion at construction sites and sediment-laden and turbid stormwater runoff impact individuals, our 
society and the environment. Damages occur onsite and offsite if land, water and related resources are 
degraded. Similar impacts may occur as a result of erosion in urban areas on non-construction sites. 
 
The Alabama Soil and Water Conservation Committee, acting under authorities set forth in section 9-8-22 
of the Code of Alabama 1975, printed the first edition of the Handbook in 1993. Its purpose was to aid 
land users, including developers, contractors, consultants, city, county and state planners and planning 
boards, other governmental officials, and homeowners in adequately addressing the soil erosion, 
sediment, and stormwater problems associated with land disturbing activities associated with non-
agricultural development. The First Revision of the Handbook began during 2001 and in July 2002 
Chapter 9 was added and provided thirteen additional practices that were not in the original Handbook.  
 
This new update of the Handbook (July 2003) represents a concerted effort by a group of knowledgeable 
and dedicated professionals to provide a comprehensive handbook that meet the needs of planners, 
designers, developers, contractors and inspectors. All parts of the previous handbook were updated and 
divided into two volumes to make the contents more user-friendly. Additional practices were added to 
make the Handbook more comprehensive.  
 
It is the hope of the Alabama Soil and Water Conservation Committee that we can keep the Handbook 
current with changing technology. Although we cannot use the Handbook to identify and recommend 
specific products, we recognize that product development will continue and we desire that the Handbook 
framework accommodate, usually in a generic context, those products that are needed in Alabama. 
  
As we look to the future, we urge those that make decisions affecting our land and water resources to 
voluntarily embrace sound technology and practice strong stewardship of our land and water resources. 
Yes, regulations are necessary for several reasons, but a conservation ethic that recognizes that our natural 
resources should be protected during and after development puts the tasks of erosion control, sediment 
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control and stormwater management in a context that maximizes benefits to all concerned and protects the 
environment. 
 
 
 
Stephen A. Cauthen, Executive Director 
Alabama Soil and Water Conservation Committee  
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Erosion, Sedimentation and Stormwater Processes  

This chapter is intended to only be an introduction to the processes referred to as 
erosion, sedimentation and stormwater management. If in-depth information is 
needed on these subjects, other references should be used. 

Erosion and Sedimentation Processes 

Erosion 

Erosion is the process by which the land surface is worn away by the action of water, 
wind, ice or gravity. Water-related erosion is the primary problem in developing 
areas of Alabama and is the primary type of erosion that this handbook addresses. 
    
The Appalachian Plateau, the Limestone Valleys and Uplands and Piedmont Plateau 
of Northern Alabama are all the products of geologic uplift and extended erosion 
caused by natural forces. The Coastal Plain and Blackland Prairie of Alabama 
represent the sedimentation and deposition product from millions of years of geologic 
erosion from the upland sources. With exception of shorelines and stream channels 
where erosion may be rapid and catastrophic, geologic erosion occurs at very slow 
rates. This natural erosion process, which has taken place over millions of years, has 
probably occurred at rates comparable to erosion on our current forests. 
 
In contrast to geologic erosion, the erosion accelerated by the disturbances of 
humans, through agriculture and non-agricultural uses of the land, has caused several 
inches of erosion over the last 100 to 150 years, a comparatively short period. Thus, 
“accelerated erosion" can be very significant and potentially create related adverse 
impacts. Accelerated erosion occurs in non-agriculture where developing sites are 
either poorly planned or the plans that appear adequate are not installed and 
maintained properly. 
 
To understand erosion caused by water, it is helpful to think of the erosive action of 
water as the effects of the energy developed by rain as it falls or as the energy derived 
from water’s motion as it runs across the land surface. Both falling rain and flowing 
water, typically referred to as stormwater, perform work in detaching and moving 
soil particles, but their actions are different. The force of falling rain is applied 
vertically. The force of flowing water is applied mostly horizontally.  

Chapter 1 
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The energy of raindrops falling on bare soils detaches soil particles. Water flowing 
over exposed soil picks up detached soil particles. As the velocity of flowing water 
increases, additional soil particles are detached and transported. Flowing water 
concentrates because of surface irregularities. If not prevented, these flows will create 
small channels, or rills, and eventually larger channels, or gullies of varying widths 
and depths. If the volume and velocity of storm runoff leaving a disturbed site 
increases because of the activities on the site, it is likely to cause additional erosion 
of streambanks and possibly floodplains beyond the rate of geologic erosion. 
 
Although not as prominent in the Southeast as erosion caused by water, wind erosion 
can cause on-site health and safety problems and is a source of fugitive dust. 

Sedimentation and Turbidity 

Sedimentation is the process that describes soil particles settling out of suspension as 
the velocity of water decreases. The larger and heavier particles, gravel and sand, 
settle out more rapidly than silt and clay particles. The silt and clay particles are 
easily transported and settle out very slowly. It is difficult, and perhaps impossible in 
some instances, to totally eliminate the transport of the clay and silt particles even 
with the most effective erosion control programs. 
 
Turbidity occurs in conjunction with sedimentation. Turbidity, a cloudy, muddy 
condition in the water, occurs when eroded soil is suspended in the water (i.e. before 
it settles out). Turbid water can stress or kill fish by clogging their gills and making it 
hard for them to see food sources. 

Factors Influencing Erosion 

The erosion process is influenced primarily by climate, topography, soils, and 
vegetative cover. The following description of the factors is an overview adequate for 
this handbook, however it is recognized that this is a very complex subject and that 
there are many details not included. 

Climate 

Climate includes rainfall, temperature and wind. The frequency, intensity and 
duration of rainfall are the principal aspects of rainfall influencing the volume of 
runoff, erosion and sediment (potential) from a given area. As the volume and 
intensity of rainfall increase, the ability of water to detach and transport soil particles 
increases. When storms are frequent, intense, and of long duration, the potential for 
erosion of bare soils is high. Temperature has a major influence on soil erosion.  
Frozen soils are relatively erosion resistant. However, bare soils with high moisture 
content are subject to uplift or "spew" by freezing action and are usually very 
easily eroded upon thawing. Wind contributes to the drying of soil and increases the 
need for irrigation for new plantings and for applying wind erosion control practices 
during periods of bare soils. 
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Topography 

Topography includes the shape and slope characteristics of an area or watershed and 
influences the amount and duration of runoff. The greater the slope length and slope 
gradient, the greater the potential for runoff, erosion and sediment delivery.  

Soils 

Soils aspects include soil texture, soil structure, organic matter content and 
permeability. In addition, in many situations compaction is significant. These aspects 
greatly determine the erodibility of soil.  
 
Soils containing high percentages of sand and silt are the most susceptible to 
detachment because they lack inherent cohesiveness characteristics. However, 
the high infiltration rates of sands either prevent or delay runoff except where 
overland flow is concentrated. Clearly, well-graded and well-drained sands are 
usually the least erodible soils in the context of sheet and rill erosion.  
 
Clay and organic matter act as a binder to soil particles thus reducing erodibility. As 
the clay and organic matter content of soils increase, the erodibility decreases. But, 
while clays have a tendency to resist erosion, they are easily transported by water 
once detached.  
 
Soils high in organic matter resist raindrop impact and the organic matter also 
increases the binding characteristics of the soil.  
 
Sandy and silty soils on slopes are highly susceptible to gully erosion where flows 
concentrate because they lack inherent cohesiveness. 
 
Small clay particles, referred to as colloids, resist the action of gravity and remain in 
suspension for long periods of time.  Colloids are (a potential major contributor to 
turbidity where they exist. 

Vegetative Cover 

Vegetative cover is an extremely important factor in reducing erosion at a site. It will: 
 

a. Absorb energy of raindrops. 
 

b. Bind soil particles. 
 

c. Slow velocity of runoff water. 
 

d. Increase the ability of a soil to absorb water. 
 

e. Remove subsurface water between rainfall events through the process of 
evapotranspiration 

 



Chapter 1 
 

4   

f. Reduce off-site fugitive dust.. 
 

By limiting the amount of vegetation disturbed and the exposure of soils to erosive 
elements, soil erosion can be greatly reduced. 

Stormwater  

Water flowing over the land during and immediately following a rainstorm is called 
stormwater runoff. The runoff passing a particular point is equal to the total amount 
of rainfall upstream of that point less the amounts of infiltration, transpiration, 
evaporation, surface storage and other losses. The amount of these losses is a 
function of climate, soils, geology, topography, vegetative cover and, most 
importantly, land use. 
 
In an undeveloped area, stormwater runoff is managed by nature through the 
hydrologic cycle. The cycle begins with rainfall. Rain either stands where it falls and 
evaporates or it is absorbed into the ground near the surface, to feed trees and 
vegetation, ultimately to be returned to the atmosphere by transpiration; or it 
percolates deeply into the ground replenishing the groundwater supply. The 
remainder of the rainfall collects into rivulets. This collected runoff increases in 
quantity as it moves down the watershed, through drainageways, streams, reservoirs 
and to its ultimate destination, the river and then the sea. Evaporation from the sea 
surface begins the cycle again. 
 
This simple explanation of the hydrologic cycle belies its complexity. Nature's 
inability to accommodate severe rainfalls without significant damage, even in 
undeveloped areas, is very apparent. Nature's stormwater management systems are 
not static but are constantly changing. Streams meander, banks erode, vegetation 
changes with the seasons, lakes fill in with sediment and eventually disappear. The 
stripping of ground and tree cover by fire can change an entire system forcing new 
natural accommodations throughout the system. 
 
The volume of stormwater runoff is governed primarily by infiltration characteristics 
and is related to the land use, soil type, topography and vegetative cover. Thus, 
runoff is directly related to the percentage of the area covered by roofs, streets and 
other impervious surfaces. Water intercepted by vegetation and evaporated or 
transpired is lost from runoff. A small portion of the water that infiltrates into the soil 
and groundwater is delivered to the stream as delayed flow and does not contribute 
directly to peak stormwater runoff. Impervious surfaces normally contribute almost 
all of the total rain immediately to stormwater runoff. 
 
There are 4 distinct yet interrelated effects of land use changes on the hydrology of 
an area:  
 

1) changes in peak flow characteristics; 2) changes in total runoff; 3) changes in  
water quality; and 4) changes in the hydrologic amenities (Leopold, 1968). The 
hydrologic amenities are what might be called the appearance or the impression 
which the river, its channel and its valleys, leaves with the observer.  
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Of all land use changes affecting the hydrology of an area, urbanization is the most 
forceful.  As an area becomes urbanized, the peak rate of runoff and volume of runoff 
increase. These effects are caused by: 1) a reduction in the opportunity for 
infiltration, evaporation, transpiration and depression storage; 2) an increase in the 
amount of imperviousness; and, 3) modification of the surface drainage pattern, 
including the associated development of stormwater management facilities. 

Summary of Hazards Associated with Land Development 

Land development clearly increases potential erosion and sediment hazards on-site 
by removing cover, developing cuts and fills that are more susceptible to erosion than 
the previously undisturbed soils and changing water conveyance routes. More subtle 
changes related to erosion and sediment include soil compaction (both planned and 
unplanned), longer slopes and more and faster stormwater runoff. 
 
Land development, in most instances, has the following potential effects off-site both 
during and following the development phase and clearly reflect the impacts of 
changed use of the land on stormwater: 
  

• Increased volumes of storm runoff. 
 

• Higher peak flows of storm runoff if not modified by planned measures. 
 

• Increased loads of sediment and other pollutants associated with the site 
unless prevented or minimized by planned measures. 

 
The potential off-site effects include increased flooding, accelerated erosion of 
stream systems, increased sediment deposition in both streams and floodplains and 
adversely impacting the biological communities associated with the streams and 
floodplains.  
 
Each progression toward more intensive land use tends to disrupt the ongoing natural 
processes which protect and preserve water quantity and water quality. Therefore, to 
ensure future protection of water resources, it is imperative that land uses be 
managed in a responsible way. 
 
As we reflect on the processes and the potential impact, we should recognize the 
importance of sound site planning, timely and proper installation of the measures 
planned and the need for long-term maintenance of measures that sustain site 
stabilization. If the best available technology is used for planning, design, installation 
and maintenance of erosion and sediment control and stormwater management the 
impacts of land development will be minimized. Other chapters of this handbook 
present relevant planning considerations, design criteria and installation and 
maintenance information.  
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General Planning Concepts for Erosion Control, 
Sediment Control and Stormwater Management 

This chapter provides important concepts and other selected information that is 
important for qualified design professionals to know about various aspects of erosion 
control, sediment control and stormwater management. It is believed that the contents 
will, as a minimum, cause qualified design professionals to recognize when other 
professionals may need to be involved. A qualified design professional should 
recognize that planning involves several disciplines and that each discipline has a 
body of in-depth knowledge that is important and needed on complex sites. Although 
often discussed separately, erosion control, sediment control and stormwater 
management are interrelated and when planning occurs the thought process must 
conceive a system of practices and measures that consider all three together. 
 
The basic details of planning, including step-by-step procedures, are located in 
Chapter 3. 

Potential Erosion and Sediment Problems Associated with Land  
Development 

The principal effect land development activities have on the erosion process consists 
of exposing disturbed soils to raindrops and to storm runoff. Shaping of land for 
construction or development purposes alters the soil cover in many ways, often 
detrimentally affecting physical properties of the soil, onsite drainage and storm 
runoff patterns and, eventually, off-site stream and stream flow characteristics. 
Adverse effects of erosion and sedimentation include impacts on soil, water quantity 
and water quality.  Potential hazards associated with development include the 
following items. 
 

1. An increase in developed areas exposed to storm runoff and  
soil erosion. 

 
2. Increased volumes of storm runoff, accelerated soil erosion and  

sediment yield and higher peak flows caused by: 
 

Chapter 2 
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a. Removal of existing protective vegetative cover. 
 

b. Exposure of underlying soil or geologic formations potentially 
more erodible than original soil surface. 

 
c. Reduced capacity of exposed soils to absorb rainfall due to 

compaction caused by heavy equipment. 
 

d. Enlarged drainage areas caused by grading operations, diversions  
and street construction. 

 
e. Prolonged exposure of unprotected disturbed areas due to  

scheduling problems and/or delayed construction. 
 

f. Shortened times of concentration of surface runoff caused by  
altering slope steepness, slope length, and surface roughness and  
through installation of  “improved” storm drainage facilities. 

 
g. Increased impervious surfaces associated with the construction of  

streets, buildings, sidewalks and paved driveways and parking lot. 
 

3. Creation of exposures facing south and west that may hinder plant 
  growth due to adverse temperature and moisture conditions. 

 
4. Exposure of subsurface materials which are rocky, acid, droughty  

or otherwise unfavorable to the establishment of vegetation. 

Erosion and Sediment Control 

A wide array of practices and measures are used for erosion and sediment control. 
Most of the practices and measures have application over the State and only a few, 
such as those practices used for dune stabilization, have use in a small geographical 
area. 
 
There are numerous simple concepts that can provide an effective framework for 
minimizing erosion on a construction site and reducing delivery of sediment off of 
the site. 
 

• Minimize the area disturbed by leaving existing vegetation that does not have 
to be removed. 

 
• Minimize the period of bare ground by shortening construction periods and 

staging a project when possible. 
 

• Sequence installation in a manner that supports shortened construction 
periods and permits the use of temporary and permanent seeding when the 
practices can be most effective. 
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• Use outfall sediment control measures that minimize sediment transport off 
of the disturbed site. 

 
• Plan appropriate erosion control for all kinds of erosion that may occur 

depending upon specific site conditions. 
 

• Give special attention to cut and fill slopes. 
 

• Give special attention to sites that are transected by streams or are in close 
proximity to streams. 

 
• Make erosion control plantings at every opportunity. 

 
• Prevent sediment from leaving a construction site at entrance/exits during 

muddy periods. 
 

• Maintain practices to ensure their effectiveness. This includes regular and 
timely inspections. 

   Potential Stormwater Problems Associated with Land Development 

All forms of land use affect water quality. In an undeveloped area, many ongoing 
physical, chemical and biological processes interact to recycle most of the materials 
found in the runoff. As the human land use intensifies, these processes are disrupted. 
Man’s activities add materials to the land surface (pesticides, fertilizers, animal 
wastes, oil, grease, heavy metals, etc.). These materials are then washed off by the 
rainfall and runoff, thereby increasing the pollutant load carried to receiving waters 
by stormwater runoff. 
 
Of primary importance to water quality is the “first flush”.  This term describes the 
washing action that stormwater has on accumulated pollutants in the watershed. In 
the early stages of runoff, the land surfaces, especially impervious surfaces like 
streets and parking areas, are flushed clean by the stormwater. This flushing creates a 
shock loading of pollutants. Extensive studies in Florida have determined that the 
first flush equates to the first 1” of runoff which carries 90% of the pollution load 
from a storm (USGS, 1984). Treatment of the first 1” of runoff will help ensure that 
the water quality effects of stormwater are minimized. First flush effects generally 
diminish as the size of the drainage basin increases and the amount of impervious 
area decreases. 
 
Finally, the value of the hydrologic environment as an amenity is primarily affected 
by three factors: stability of the stream channel, accumulation of trash, and disruption 
of the stream community. A channel which is gradually enlarged because of 
increased floods caused by urbanization tends to have unstable and unvegetated 
banks, scoured or muddy channel beds, and unusual accumulations of sediment and 
debris. Together with the accumulation of trash in the channel and floodplain (beer 
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cans, lumber scraps, lawn clippings, concrete, wire, etc.) these all tend to severely 
decrease the visual attractiveness of a stream. Ultimately these factors disrupt the 
natural balance in the streams’ biota resulting from the addition of nutrients, 
organics, and sediment. These disruptions increase algal growth and turbidity, lower 
the oxygen content of the water, and thereby change the biological character of the 
stream.   
 
In summary, each progression toward more intensive land use tends to disrupt the 
ongoing natural processes which protect and preserve water quality. Therefore, to 
ensure future protection of water resources, it is imperative that land uses be 
managed in a responsible way. 

What is Stormwater Management? 

Historically, urbanization has resulted in the development of stormwater management 
systems to reduce flooding. These systems were required because man was unwilling 
to suffer inconvenience where it could be avoided and because he would not tolerate 
the loss of life or property. Typically such concerns have meant that stormwater 
management systems were designed for safety and convenience without recognition 
of other important considerations. Therefore, no matter how large the rainfall or its 
duration, the stormwater system was expected to remove the runoff as quickly as 
possible, to restore maximum convenience in the shortest possible time.  In other 
words, until recently, stormwater management was concerned with only the 
quantitative effects of runoff.   
 
Today, however, stormwater management is far more comprehensive. An effective 
program involves the implementation of actions to control water in its hydrologic 
cycle with the objectives of providing: (1) flood control; (2) nonpoint source 
pollution control; and (3) off-site erosion control. Stormwater management applies to 
rural and urban areas alike; however, the techniques presented in this manual are 
most relevant to urban or urbanizing situations. 
 
To accomplish the three objectives of stormwater management, it is necessary to 
ensure that the volume, rate, timing and pollutant load of runoff after development 
are similar to that which occurred prior to development. The approach suggested in 
this manual is to minimize the adverse impacts of stormwater through a coordinated 
system of source controls. Source controls emphasize the prevention and reduction of 
nonpoint pollution and excess stormwater flow before it ever reaches a collection 
system or receiving waters. Typical control strategies and management criteria to 
accomplish the objectives of stormwater management are discussed below. 

Flood Control 

This has been the most common goal of local stormwater management programs. The 
property damage, safety hazards, and inconvenience which can result from increased 
stream flooding in urbanizing watersheds usually get wide public attention and urgent 
demands for government action. Two levels of drainage systems must be considered 
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in developing a management strategy for flood control: the primary drainage system 
and the major drainage system.   
 
The primary drainage system consists of the street gutters and ditches, storm sewers, 
culverts, and open channels which are designed to prevent inconvenience and minor 
property damages from relatively frequent storm events. Of course, the most effective 
strategy for flood control at this level is to plan and design the primary drainage 
system adequately in advance, keeping in mind the future development potential of 
the drainage area. Unfortunately, many existing drainage systems were designed on a 
piecemeal, “as needed” basis with little regard for future upstream development. The 
capacity of such systems often becomes severely inadequate as upstream 
development progresses, resulting in frequent minor flooding and property damages. 
 
One strategy for dealing with this problem is to replace or modify elements of the 
primary drainage system to provide the required capacity. This option is often 
expensive and does not control the source of the problem. However, this may be the 
only feasible method of correcting existing problems. To prevent future problems, an 
alternative strategy may be employed. Persons wishing to undertake new 
development may be required to control runoff from their sites in a manner which 
will not adversely affect the downstream drainage system. This control is usually 
accomplished through stormwater detention criteria.   
 
Typical detention criteria will specify that stormwater runoff from a new 
development must be controlled so that the post-development peak runoff rate does 
not exceed the pre-development peak rate for some specific frequency design storm 
or range of design storm events. In many localities, a 10-year design storm is 
specified to preserve the effectiveness of downstream drainage structures which were 
originally designed to pass a 10-year pre-development storm.  Other localities require 
that larger storms (i.e., 50-100 year events) must be detained and released at a 
controlled rate to reduce the downstream effects of major storms.   
 
It should be kept in mind that the larger the storm event which is required to be 
controlled and the slower the allowable release rate, the greater the storage volume 
which will be required in the detention facility.  
 
The major drainage system comes into play when the capacity of the primary 
drainage system is exceeded.  
 
This major system consists of the flood plains and surface flow routes which water 
will follow during major storms. The most effective strategy for dealing with 
flooding at this level is to ensure that stormwater has a route to follow which will not 
cause major property damage or loss of life. To implement this strategy, flood plain 
ordinances, zoning regulations or other land use controls should be used to restrict 
flood plain development. In areas where development has already encroached on the 
flood plain, land owners should be encouraged to purchase flood insurance, if 
available.   
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Nonpoint Source Pollution Control 

Pollutants which are washed from the land surface and carried into the streams, 
rivers, and lakes with stormwater runoff have only recently been recognized as major 
contributors to water quality degradation in urban and urbanizing watersheds. The 
goal of controlling this problem is therefore relatively new. Nonpoint source 
pollution control is likely to receive highest priority in watersheds which feed public 
water supplies or recreation reservoirs; however, this goal should be addressed in all 
local stormwater management programs. 
 
In urban areas most of the stormwater detention practices which are used to control 
runoff quantity may also be adapted for use as best management practices for 
nonpoint source pollution control. The design criteria of these practices for this 
purpose, however, are often different.  The primary design strategy for pollution 
removal is to maximize the detention time of captured runoff. Although there have 
not been many monitoring studies to produce definitive design criteria, it is believed 
that basin drawdown times between 30-40 hours will result in significant pollutant 
removal. The required storage volume of detention facilities can be tied to a first 
flush capture (i.e., the initial 0.1” to 1” of runoff). 

Off-Site Erosion Control  

This goal must be addressed in all local stormwater management programs. The 
strategies for dealing with this problem are similar to those for flood control. The 
major difference is in the frequency of the storm which must be controlled. 
 
Studies have shown that most natural stream channels are formed with a bank-full 
capacity to pass runoff from a storm with a 1.5- to 2-year recurrence interval. As 
upstream development occurs, the volume and velocity of flow from these relatively 
frequent storms increase. Even smaller storms with less than 1-year recurrence 
intervals begin to cause streams to flow full or flood.   
 
Stream channels are often subject to a 3 to 5-fold increase in the frequency of bank-
full flows in a typical urbanizing watershed. This increase in the flooding frequency 
places a stress on the channel to adjust its shape and alignment to accommodate the 
increased flow. Unfortunately, this adjustment takes place in a very short time period 
(in geologic terms) and, the transition is usually not a smooth one. Meandering 
stream channels which were once parabolic in shape and covered with vegetation 
typically become straight, wide rectangular channels with barren vertical banks. This 
process of channel erosion often causes significant property damage, and the 
resulting sediment which is generated is transported downstream, further contributing 
to channel degradation. 
 
One strategy for dealing with this problem is to increase the carrying capacity and 
stability of affected streams through channel modifications (i.e., straightening, 
widening, lining with non-erodible material, etc.). This strategy may be employed 
most effectively on man-made channels or small intermittent streams. Significant 
modifications to natural, continuous flowing streams, however, can be the subject of 
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intense local controversy and may require special permits such as a 404 permit issued 
by the Corp of Engineers. 
 
Wherever modifications to natural flowing streams are being considered, extreme 
care must be taken to weigh the benefits of such modifications against the cost and 
the concerns of the local citizens. Where channel modifications are necessary, an 
attempt should be made to incorporate conservation measures which will minimize 
adverse impacts to fish, wildlife, and the aesthetic quality of the stream.   
 
On-site stormwater retention criteria for new development projects can also be an 
effective strategy for preventing future increases in channel erosion. However, such 
criteria should be tied to more frequent storm events than typical flood control 
criteria. Maintaining the pre-development peak runoff rate from a 10-year storm, for 
example, will probably not effectively reduce downstream erosion since the majority 
of storm events will pass right through the detention system unimpeded. 
 
For example, the minimum state or local stormwater management criteria could be 
tied to a 2-year storm event.  Receiving channels would then be capable of passing a 
2-year storm without flooding or erosion after development of the site or stormwater 
would be detained on the site so that the pre-development peak flow rate from a 2-
year storm is not exceeded after development. While flows from larger, less frequent 
storm events may cause erosion problems downstream, it is felt that because such 
events will occur less often, streams will have more time to recover and restabilize 
themselves. 
 
Local stormwater detention criteria can be made more restrictive by requiring that 
storms larger than a 2-year event be detained. However, the allowable release rate 
should be tied to the actual carrying capacity of the receiving stream or the 2-year 
pre-development peak runoff rate. 

Multiple-Purpose Criteria 

Stormwater management criteria for flood control, erosion control, and pollution 
control are not necessarily mutually exclusive. In many cases, stormwater can be 
managed to accomplish all three goals simultaneously. For example, a stormwater 
detention basin can be designed as a multipurpose structure by incorporating different 
release rates at different stages (storage elevations). Figure 2-1 illustrates an example 
of such a design. 

 
The first stage is designed to capture an initial volume of runoff (i.e., the first flush) 
and release it very slowly through a subsurface drainage system. The second 
stage begins with an orifice cut in the riser pipe which has the capacity to pass 
stormwater runoff at a 2-year pre-development rate when water elevation reaches the 
top of the riser. The purpose of this stage would be to control downstream channel 
erosion from frequent storms. The top of the riser pipe could serve as the outlet for 
the third stage and may be designed to pass a l0-year storm at a pre-development rate 
for moderate flood protection downstream.  The emergency spillway should be 
designed to pass at least the l00-year storm. While such a multi-purpose design may 
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not be feasible for all detention systems, there are often innovative approaches which 
can be taken to satisfy two or more local stormwater management goals. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-1     Stormwater Detention Basin with Multiple-purpose Features 
 

Flexibility 

Flexibility is extremely important in stormwater management programs. Each 
development project has a unique set of conditions and circumstances and a different 
potential for affecting the downstream drainage system.   
 
Criteria which may be perfectly applicable to one project may be totally unsuitable 
for another. For example, requiring stormwater detention for flood control may be 
highly applicable to projects constructed in the upper reaches of a watershed, but may 
be unnecessary or even undesirable for new projects constructed near the outlet of the 
watershed. 
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A qualified design professional should be given an opportunity to design a drainage 
system which contributes to the achievement of established local stormwater 
management goals in the most cost-effective manner. To accomplish this, each 
project must be considered on an individual basis. 

Principles of Stormwater Management 

It is much more efficient and cost-effective to prevent problems than to attempt to 
correct problems after the fact.  Sound land use planning decisions based on the site 
planning principles are essential as the first, and perhaps the most important, step in 
managing stormwater related problems. All new development plans (e.g., 
subdivisions, shopping centers, industrial parks, office centers, etc.) and 
redevelopment plans should include a comprehensive stormwater management 
system. 
 
Every piece of land is part of a larger watershed. A stormwater management system 
for each development project should be based on, and should support a plan for the 
entire drainage basin. 
 
Optimum design of the stormwater management system should mimic (and use) the 
features and functions of the natural drainage system which is largely capital, energy 
and maintenance cost free. Every site contains natural features which contribute to 
the management of stormwater under the existing conditions. Depending upon the 
site, existing features such as natural drainageways, depressions, wetlands, 
floodplains, highly permeable soils, and vegetation provide natural infiltration, help 
control the velocity of runoff, extend the time of concentration, filter sediments and 
other pollutants, and recycle nutrients. Each development plan should carefully map 
and identify the existing natural system. “Natural” engineering techniques should be 
used to preserve and enhance the natural features and processes of a site and to 
maximize the economic and environmental benefits. Engineering design can and 
should be used to improve the effectiveness of natural systems, rather than negate, 
replace or ignore them.   
 
The volume, rate, timing and pollutant load of stormwater after development should 
closely approximate the conditions which occurred before development. To 
accomplish these objectives two overall concepts must be considered: (1) the 
perviousness of the site should be maintained to the greatest extent possible; and (2) 
the rate of runoff should be slowed. Preference should be given to stormwater 
management systems which use measures that maintain vegetative and porous land 
cover and include on-site storage mechanisms. These systems will promote 
infiltration, filtering and slowing of the runoff. 
 
Maximize on-site storage of stormwater. Provision for storage can reduce peak runoff 
rates; aid in groundwater recharge; provide settling of pollutants; lower the 
probability of downstream flooding, stream erosion and sedimentation; and provide 
water for other beneficial uses.  Stormwater runoff should never be discharged 
directly into surface or ground waters. Runoff should be routed over a longer 
distance, through grassed waterways, wetlands, vegetated buffers and other works 
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designed to increase overland flow. These systems increase infiltration and 
evaporation, allow suspended solids to settle, and remove pollutants before they are 
introduced to waters of the State. 
 
Stormwater management systems, especially those emphasizing vegetative practices, 
should be planned, constructed and stabilized in advance of the facilities that will 
discharge into them. This principle is frequently ignored thereby causing unnecessary 
off-site impacts, extra maintenance, re-working of grades, re-vegetation of slopes and 
grassed waterways, and extra expense to the developer. The stormwater management 
system, including erosion and sedimentation controls, should be constructed and 
stabilized at the start of site disturbance and construction activities. 
 
The stormwater management system must be designed beginning with the outlet or 
point of outflow from the project. The downstream conveyance system should be 
evaluated to ensure that it contains sufficient capacity to accept the design discharge 
without adverse downstream impacts such as flooding, streambank erosion and 
sedimentation. It may be necessary to stabilize the downstream conveyance system, 
especially near the stormwater system outlet. Another common problem is a 
restricted outlet which causes stormwater to back up and exceed the storage capacity 
of the collection and treatment system resulting in temporary upstream flooding. This 
may lead to hydraulic failure of the stormwater management system causing re-
suspension of the pollutants and/or expensive repairs to damaged structures or 
property. In such circumstances it is advisable to use more than one outlet or to 
increase the on-site storage volume.   
 
Stormwater is a component of the total water resources which should not be casually 
discarded but used to replenish those resources. Stormwater represents a potential 
resource out of place, with its location determining whether it is a liability or an asset. 
Given the water quantity and quality problems and challenges facing Alabama, it is 
imperative that stormwater is considered to be an asset. Treated stormwater has a 
great potential for providing many beneficial uses such as irrigation (farm, lawn, 
parks, golf courses, etc.), recreational lakes, groundwater recharge, industrial cooling 
and process water, and other non-potable domestic uses.   
 
Whenever practical, multiple use temporary storage basins should be an integral 
component of the stormwater management system. All too often, storage facilities 
planned as part of the system are conventional, unimaginative ponds which are 
aesthetically unpleasing. Recreational areas (e.g., ball fields, tennis courts, volleyball 
courts, etc.), greenbelt areas, neighborhood parks and even parking facilities provide 
excellent settings for the temporary storage of stormwater. Such areas are not usually 
in use during periods of precipitation and the ponding of stormwater for short 
durations does not seriously impede their primary functions.   
 
Storage areas should be designed with sinuous shorelines.  Shorelines which are 
sinuous rather than straight increase the length of the shoreline. The increased 
shoreline also provides more space for the growth of shoreline vegetation thus 
providing for greater pollutant filtering and for increased and diversified aquatic 
habitat.   
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Vegetated buffer strips should be retained in their natural state or created along the 
banks of all water bodies.  Vegetated buffers prevent erosion, trap sediment, filter 
runoff, provide public access, enhance the site amenities, and function as a floodplain 
during periods of high water.  They also provide a pervious strip along a shoreline 
which can accept sheet flow from developed areas and help minimize the adverse 
impacts of untreated stormwater.   
 
The stormwater management system must receive regular maintenance. Failure to 
provide proper maintenance reduces the pollutant removal efficiency of the system 
and reduces the system’s hydraulic capacity. Lack of maintenance, especially to 
vegetative systems which may require revegetating, can increase the pollutant load of 
stormwater discharges. The key to effective maintenance is the clear assignment of 
responsibilities to an established agency (local government) or organization 
(homeowners association) and a regular schedule of inspections to determine 
maintenance needs. Even better, stormwater system designers should seek ways to 
make their systems as simple, natural and maintenance free as possible. 

Vegetation for Erosion and Sediment Control 

Introduction 

A dense, vigorous growing vegetative cover protects the soil surface from raindrop 
impact, a major force in causing erosion and sedimentation. Also, vegetation will 
shield the soil surface from the scouring effect of overland flow and decreases the 
erosive capacity of the flowing water by reducing its velocity. 
 
The shielding effect of a plant canopy is augmented by roots and rhizomes that hold 
the soil, improve its physical condition, and increase the rate of infiltration, further 
decreasing runoff. Plants also reduce the moisture content of the soil through 
transpiration, thus increasing its capacity to absorb water.   
 
Suitable vegetative cover offers excellent erosion protection and sediment control. 
Vegetative cover is essential to the design and stabilization of many structural 
erosion control practices. Vegetative cover is relatively inexpensive to achieve and 
maintain. Also, it is often the only practical, long-term solution to stabilization and 
erosion control on many disturbed sites.   
 
Timely vegetative establishment or retention reduces the cost of vegetation, 
minimizes maintenance and repairs, and makes structural erosion control measures 
more effective and less costly to maintain. Landscaping is also less costly where soils 
have not been eroded. Natural areas (those left undisturbed) can provide low-
maintenance landscaping, shade, and screening. Large trees increase property value if 
they are properly protected during construction.   
 
Besides preventing erosion, healthy vegetative cover provides a stable land surface 
that absorbs rainfall, cuts down on heat reflectance and dust, and complements 
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architecture. Property values can be increased dramatically by small investments in 
erosion control.  
 
Plant selection should be considered early in the process of preparing the erosion and 
sediment control plan. A diversity of species can be grown in Alabama due to the 
variation in both soils and climate. However, for practical, economical stabilization 
and long-term protection of disturbed sites, plant selection should be made with care. 
Many plants that will grow in Alabama are inappropriate for soil stabilization 
because they do not protect the soil effectively, or they can not be established 
quickly. Some plants may be very effective for soil stabilization, but are not 
aesthetically acceptable on some sites. 
 
Stabilization of most disturbed sites requires grasses and/or legumes that grow 
together to provide a thick cover. This is true even where part or the entire site is 
planted to trees or shrubs. In landscape plantings, disturbed areas between trees and 
shrubs must also be protected either by mulching or by permanent grass, legumes, or 
mixtures.   
 
Trees are excellent for long-term soil and water protection, but they will not stabilize 
concentrated flow areas. 

Site Planning For Tree Protection 

Select trees to be saved before beginning construction. No tree should be destroyed 
or altered until the construction plans are final. Flood plains and wetlands should be 
left in their natural condition. Locate roadways to cause the least damage to valuable 
trees. Follow contours where feasible to minimize cuts and fills.  Minimize trenching 
by locating several utilities in the same trench. Excavations for basements and 
utilities should be kept away from the drip line of trees.   
 
Storage areas for construction materials and worker parking areas should be noted on 
the site plan, and located where they will not cause soil compacting over roots.   
 
When retaining existing trees in parking areas, leave enough ground ungraded around 
the tree to allow for its survival. Tree wells may be needed. 
 
Locate erosion and sediment control measures at the limits of clearing and not in 
wooded areas to prevent deposition of sediment within the drip line of trees being 
preserved.  Sediment basins should be constructed in the natural terrain if possible 
rather than in locations where extensive grading and tree removal will be required. 
 

Selecting Trees to Be Retained or Planted 

Trees may be exposed to insufficient sunlight and water; high winds; heat radiation 
from highways and parking lots; pollutants from cars and industries; root amputation 
because of sewer, water, gas and electric lines; and pruning or “topping” because of 
power lines, covering of roots by pavement and compaction.  
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The proper development of a forested urban site requires a plan for tree retention or 
tree planting before construction begins. An overall requirement for selecting trees is 
that those trees selected should be appropriate for the proposed use of the 
development. The selection of tree species depends on the desired function of the 
tree, whether it be just erosion control or other functions such as shade, privacy 
screening, noise screening, appearance, enhancement of wildlife habitat or a 
combination of these. The following characteristics of a tree should be considered 
when choosing a tree to retain (or plant): 

Hardiness 

Select trees that are recommended for the area.  See practice Tree Planting on 
Disturbed Areas. 

Mature Height and Spread 

The eventual height of a tree must be considered in relation to location on the site to 
avoid future problems with buildings and utility lines. See practice Tree Planting on 
Disturbed Areas. 

Growth Rate 

Some trees attain mature height at an early age, others take many years. Slow 
growing trees are usually less brittle and usually live longer. 

Root System 

Avoid trees which have fibrous roots which may cause damage to water lines, septic 
tanks or sidewalks and driveways. 

Cleanliness 

Maintenance problems can be avoided by not selecting trees that drop seedpods, 
cones, flowers, or twigs in large amounts. 

Moisture and Fertility Requirements 

If suitable soils with adequate fertility are not available, trees tolerant of poor 
growing conditions should be planted. 

Ornamental Effects 

If a tree is unusually attractive in appearance, some other shortcomings may be 
overlooked. 

Evergreen vs. Deciduous 

Evergreens retain their leaves throughout the year, and are useful for privacy screens 
and noise barriers. Deciduous trees drop their leaves in the fall and are preferable as 
shade trees. 

Pest Resistance 

Insects and disease problems exist among many trees. Each pest is related to the trees 
species itself, its vigor and the site on which it is planted. Where control techniques 
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are available, the tree owner’s commitment and ability to apply them to a pest 
problem will determine whether the tree should be planted. 

Life Expectancy and Present Age  

Tree species with expected long life spans should be favored. Long-lived species that 
are old may succumb to the stresses of construction, so younger trees of desirable 
species are preferred since they are more resilient and will last longer.  

Health and Disease Susceptibility  

Unhealthy trees and those with damaged areas should be considered for removal.   

Structure  

Check for structural defects that indicate weakness or reduce the aesthetic value of a 
tree: trees growing from old stumps, large trees with overhanging limbs that endanger 
property, trees with brittle wood, misshapen trunks or crowns, and small crowns at 
the top of tall trunks. Trees with strong tap or fibrous root systems are preferred to 
trees with weak rooting habits. 

Cleanliness  

Trees which seed prolifically or sucker profusely are generally less desirable in urban 
areas.  Trees with fruits that have unpleasant odors should be avoided. 

Aesthetics  

Trees that are attractive and pleasing to the eye are desirable. Trees that have beauty 
during several seasons of the year are desirable and add value to the site.   

Comfort  

Trees provide cooling during the summer and buffer the cold winds of winter. 
Summer temperatures may be 10 degrees cooler under hardwoods than under 
conifers.  Deciduous trees drop their leaves in winter, allowing the sun to warm 
buildings and soil. Evergreens are more effective wind buffers.   

Wildlife 

Preference may be given to trees that provide food and cover for wildlife. 

Relationship to Other Trees 

Trees growing alone generally are more valuable than trees growing in groups but 
trees in groups are more effective in preventing erosion and reducing stormwater 
runoff. 

Suitability for the Site 

Consider the height and spread of trees and how they may interfere with proposed 
structures and overhead utilities. Roots may interfere with walls, walks, driveways, 
patios, parking lots, waterlines, and septic tanks. 
 
Desirable trees should be identified and located on a map as part of the planning 
process. 
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Damage to Trees from Construction 

Construction activities expose existing trees to a variety of stresses resulting in injury 
ranging from superficial wounds to death. Understanding the types of damages that 
may occur to trees is important in planning for protection. 

Surface Impacts 

Tree trunks are often damaged during construction activities. Trees scarred by 
construction equipment are more susceptible to damage by insects and disease. 
Excessive pruning of trees to prevent contact with utility lines or buildings may 
destroy the visual appeal of the tree, may provide a source of entry for disease 
causing fungi, or it may kill the tree.   
 
Wind damage is a greater potential problem especially when some of the trees have 
been removed from a group of trees because the survivors are exposed to greater 
wind velocities. Also, trees develop root anchorage where it is needed the most. 
Isolated trees develop anchorage rather equally all around with stronger root 
development on the side of the prevailing wind. The more a tree has been protected 
from the wind the less anchorage it usually has. The result of thinning of trees may be 
that some of the remaining trees are blown over by strong winds (windthrow). A  
factor related to thinning is that thinning in favor of a single tall tree increases the 
hazard of lightning strike. 

Root Zone Impacts 

Disturbing the relationship between soil and tree roots can damage or kill a tree. The 
roots of an existing tree are established in an area where a specific environment of 
soil, water, oxygen, and nutrients are present. The mass of the root system must be 
the correct size to balance the intake of water from the soil with the transpiration of 
water from the leaves. 
 
Raising the grade as little as 6” can retard the normal exchange of air and gases. 
Roots may suffocate due to lack of oxygen or be damaged by toxic gases and 
chemicals released by soil bacteria. Raising the grade may also elevate the water 
table and change the potential of the soil to function as a growing medium suitable 
for the trees that were growing there before the filling occurred. 
 
Lowering the grade is usually not as damaging as elevating the grade. Shallow cuts of 
6 to 8” will remove most of the topsoil and some feeder roots and expose some to 
drying and freezing. Deep cuts may sever a large portion of the root system, 
depriving the tree of water and increasing the chance of windthrow. Lowering the 
grade may also lower the water table. 
 
Trenching or excavating through a tree’s root system eliminates part of the root 
system and can be very detrimental. Trees which lose as much as 40 percent of their 
root system usually die within 2 to 5 years. Tunneling may be a better alternative 
with species that do not have tap roots.  
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Soil compaction caused by heavy equipment, materials storage, and paving within the 
drip line of trees restricts air and water from roots by reducing pore space of the soil 
and by reducing infiltration. 

Site Considerations for Non-woody Vegetation 

Species selection, establishment methods, and maintenance procedures should be 
based on site characteristics, including soils, slope, aspect, climate, and expected 
management. 

Soils 

Many soils characteristics, including acidity, moisture retention, drainage, texture, 
organic matter, fertility, and slope influence the selection of plants and their 
establishment requirements. For example, bahiagrass and centipede are suited to 
droughty soils since they are more drought tolerant than most other grasses. 
Appendix A1 Soils in Alabama contains tables that provide a no. of interpretations 
related to the soils that occur in Alabama. One characteristic that will not be found in 
tables is the occurrence of compaction created incidentally as a result of equipment 
traffic, especially when the soil is wet or moist. Compaction can have an extremely 
adverse impact on plant establishment and maintenance and should be addressed 
before establishment of vegetative cover. 

Slope  

The steeper the slope, the more essential is a vigorous vegetative cover. Good 
establishment practices, including seedbed preparation, proper planting, liming, 
fertilizing, mulching, and anchoring of mulch are critical. The degree of slope may 
limit the equipment that can be used in seedbed preparation, planting, and 
maintenance.   
 
Woody plants, shrubs, vines, and trees generally provide better long-term erosion 
control on steep slopes. They may be more costly and slower to establish, but can 
provide substantial savings in maintenance. Also, they can be more desirable in the 
over all landscape plan. 

Aspect 

Aspect affects soil temperature and available moisture.  South and west facing slopes 
tend to be warmer and drier, and often require special treatment. Warm-season 
species tend to do better on south and west facing slopes since they are usually more 
drought and heat tolerant. 

Climate 

The regional climate must be considered in selecting well adapted plant species. 
Species adaptation and seeding dates in Alabama are based on three broad 
geographical areas:  North, Central, and South.  Climatic differences determine the 
appropriate plant selections based on such factors as cold-hardiness, heat tolerance, 
and tolerance to a cool growing season. 
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Management Requirements 

When selecting plant species for erosion control and stabilization, the post-
construction land use and the expected level of maintenance must be considered. In 
every case, future site management is an important factor in plant selection. 
 
Select plant species that are wear resistant and have rapid wear recovery for sites that 
receive heavy use, such as a sports field. A wear resistant plant that also recovers 
rapidly from foot traffic is bermudagrass. Bermudagrass also has a fast establishment 
rate and is adapted to all geographical areas in Alabama. 
 
Where a neat appearance is desired, use plants that respond to frequent mowing and 
other types of intensives maintenance. Likely choices for quality turf in north 
Alabama are bermudagrass or tall fescue, while in central or south Alabama 
bermudagrass, centipede, or zoysia are good choices. 
 
At sites where low maintenance is desired, low fertility requirements and vegetation 
persistence are particularly important. Sericea lespedeza and tall fescue are good 
choices in north Alabama while bahiagrass and centipede do well in central and south 
Alabama. 

Seasonal Considerations for Non-Woody Vegetation 

Newly constructed slopes and other barren areas should be seeded or sodded as soon 
as possible after grading. Grading operations should be planned around optimal 
seeding dates for the particular region, where feasible. The most effective times for 
planting perennial grasses and legumes generally extend from March through May 
and from late August through October. Outside these dates the probability of failure 
is higher. If the time of year is not suitable for seeding permanent cover (perennial 
species) a temporary cover should be planted or the area may be stabilized with 
crimped or tackified mulch. Temporary seedings of annual species (small grains, 
ryegrass, millets etc.) often succeed at times of the year that are unsuitable for 
seeding permanent (perennial) species. Planting dates may differ for temporary 
species depending on the geographical area of Alabama. 
 
Growing seasons must be considered when selecting species.  Grasses and legumes 
are usually classified as warm-season or cool-season in reference to their season of 
growth. Cool-season species produce most of their growth during the fall and spring 
and are relatively inactive or dormant during the hot summer months. Therefore, fall 
is the most dependable time to plant them. Warm-season plants grow most actively 
during the summer, and go dormant after the first frost in the fall.  Spring and early 
summer are the preferred planting times for warm-season species. 

Selecting Grasses and/or Legumes 

Mixtures vs. Single Species Plantings  

Most of the time a mixture is more desirable than a single species. Mixtures can be 
selected to provide cover more quickly and can be more enduring than a single 
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species. Mixtures need not be elaborate. The addition of a quick-growing annual or 
short-lived perennial provides early protection and facilitates establishment of a 
slower growing long lived perennial. It is important to evaluate the merits and 
weakness of each species in selecting the mixtures for the specific site to be treated. 

Companion or “Nurse” Crop 

The addition of a companion or “nurse” crop (quick-growing annual or weak 
perennial added to permanent mixtures) is a good practice on difficult sites, late 
seeding, or in situations where the development of permanent cover is likely to be 
slow. The companion crop germinates and grows rapidly, holding the soil until the 
perennial species becomes established. The seeding rate of the companion crop must 
be limited to avoid crowding and competing with the desired perennial species, 
especially under optimum growing conditions. 

Plant Species Selection 

Information on plant species adapted for soil stabilization use in Alabama is 
contained later in this chapter and in the tables associated with the practices that are 
used for plantings. Using this information makes plant selection straight-forward for 
most situations. Specific seeding rates and planting instructions are given in the 
tables of the practices. 

Annuals 

Annual plants grow rapidly, then mature and die in one growing season. They are 
useful for quick, temporary cover or as a companion crop for slower growing 
perennials.   

Small Grain 
 Rye (cereal) is usually superior to other small grains (wheat, oats, or barley) for 
temporary cover.  It has more cold hardiness than other annuals and will germinate 
and grow at lower temperatures. It will provide more fall and early winter growth and 
matures earlier than other small grains. Rye germinates quickly and is tolerant of 
poor soils. Including rye in fall seeded perennial mixtures is particularly helpful on 
difficult soils and erodible slopes or when seeding is late. However, seeding rates of 
rye should be limited to the suggested rates because thick stand will suppress the 
growth of perennial seedlings. No more than 60 lbs/acre should be planted when rye 
is used as a companion crop. Rye grows fairly tall in the spring which may be 
undesirable. If this is a problem some of the shorter growing varieties of wheat may 
be used. 

Annual Ryegrass 
Annual ryegrass is outstanding for temporary cover, but is not recommended for use 
as a companion crop in perennial mixtures in Alabama. It is highly competitive and, 
if included in mixtures, crowds out most other species before it matures in late spring 
or early summer, leaving no lasting cover. It will provide dense cover rapidly, so it 
can be effective as a temporary seeding, but if allowed to mature the seed volunteers 
and can seriously interfere with subsequent efforts to establish permanent cover. 

Millets 
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Millets (Browntop, Foxtail) are warm season annuals, useful for temporary seeding 
or as a nurse crop. Browntop millet has early rapid growth and grows to 2 to 3 feet in 
height. Foxtail is a fine stemmed plant growing to a height of 4 to 5 feet. The leaves 
are broad and flat.  Foxtail millets do best under fairly abundant moisture conditions.    

Sudangrass and Sorghum-sudangrass Hybrids 
Sudangrass and sorghum-sudangrass hybrids, like the millets, are warm season 
annuals which are useful for temporary vegetation. The small stemmed, shorter 
growing varieties are more satisfactory for temporary vegetation than the tall coarse-
stemmed varieties. 

Annual Lespedeza 
Annual lespedeza is a warm-season reseeding annual legume that grows to a height 
of 6-12”. It is tolerant of low fertility and is adapted to the climate and most soils 
throughout Alabama. It is not adapted to alkaline soils of the Black Belt or deep 
sands. It is a good companion crop for spring planted sericea lespedeza, filling in 
weak or spotty stands the first season without suppressing the sericea. Annual 
lespedeza can heal damaged areas in the perennial cover for several years after initial 
establishment. Two species of annual lespedeza are grown in Alabama. “Common” 
annual lespedeza volunteers in many parts of Alabama and is sold under the variety 
name Kobe. Korean lespedeza is a slightly larger, coarser and earlier-maturing plant 
sold under several variety names. Kobe is superior on sandy soils and generally 
preferable in south Alabama.  Korean is better in north Alabama as the seeds mature 
earlier. 
 
The preferred seeding dates for annual lespedeza are in the late winter to early spring. 
It can be mixed with a fall seeding, in which case some seeds remain dormant over 
the winter and germinate the following spring. 

Cool-Season Perennials 

Perennial plants, once established, will live for more than one year. They may die 
back during a dormant period, but will grow back from their underground tubers or 
rhizomes in succeeding years. Stands of perennials will persist for a no. of years 
under proper management and environmental conditions. They are the principal 
components of permanent vegetative cover. 
 
Cool-season perennials produce most of their growth during the spring and fall and 
are more cold-hardy than most warm-season species. Tall fescue is the only cool-
season perennial grass recommended for vegetating disturbed soils in Alabama. A 
description of tall fescue follows.  
 
  

Tall Fescue 
Tall fescue, a cool-season grass, is the most widely used species in north Alabama for 
erosion control. It is well adapted to all of north Alabama and all but the droughtiest 
soils of central Alabama. Also, it can be grown on the Black Belt soils of Alabama. It 
thrives in full sun to partial shade and is fairly easy to establish. Liberal fertilization 
and proper liming are essential for prompt establishment, but once established it can 
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tolerate minimal maintenance almost indefinitely. It will provide stabilization the 
year of establishment if planted early during the planting period.  Because tall fescue 
has a bunch growth habit, it is slow to fill in areas with poor stands. Therefore, some 
replanting may be required on eroded areas or areas of spotty stands to complete 
stand establishment. 

White Clover 
White clover is sometimes planted with tall fescue. 

Crownvetch 
Crownvetch is a deep rooted, perennial legume adapted only to north exposures in 
the northern tier of counties in Alabama. It is useful on steep slopes and rocky areas 
that are likely to be left unmoved. It can be seeded in the spring or fall. Crownvetch 
requires a specific inoculant. 

Warm-Season Perennials 

Warm-season perennials initiate growth later in the spring than cool-season species 
and experience their greatest growth during the hot summer months. Most species of 
warm-season perennials do better in the southern one-half of Alabama, but there are 
species or varieties that will grow in north Alabama. The following grasses have 
proven the most useful for soil stabilization. 

Bahiagrass 
Bahiagrass is a warm-season perennial grass particularly well adapted for growing on 
sandy soils in the southern half of Alabama. It will tolerate acid and low fertility 
soils, grow in full sun to light shade, and persist almost indefinitely with little or no 
maintenance after it is established. However, bahiagrass seedlings are small and lack 
the vigor some species of warm-season grasses possess; it usually takes 2 years to 
establish a good sod.  Bahiagrass is established with seed. 
 
Bahiagrass produces a fairly dense sod suitable for low maintenance areas. It has a 
high resistance to wear and recovers fairly fast from wear. It produces rhizomes and 
will fill in small bare spots fairly fast. Bahiagrass will produce seed heads about one 
to 2 feet in height throughout the growing season and, where this is not a problem, it 
is probably the best choice for stabilizing soil in the southern one half of the State. It 
grows slowly in the northern part of the state and is not recommended for erosion 
control plantings.  Pensacola is the better variety of bahiagrass for soil stabilization. It 
is more tolerant to upland sites and is more cold tolerant than Argentine bahiagrass. 
Argentine bahiagrass is not recommended for erosion control in Alabama.   

Common Bermudagrass 
Common Bermudagrass is a long lived perennial that spreads by creeping stolons and 
rhizomes that will extend outward several feet in a growing season. It will survive 
extreme heat and drought. It is not shade tolerant. Bermudagrass is best adapted to 
well drained fertile soils. It does poorly on extremely droughty sandy soils and will 
not grow on poorly drained soils. It responds well to fertilizer and will establish a 
dense sod quickly from seed. Common bermudagrass will grow in all areas of the 
state.   
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Bermudagrass requires more maintenance than bahiagrass and, if a regular 
maintenance fertility program is not used, it will tend to slowly decline. It has a high 
resistance to wear and a fast recovery from wear which makes it a good choice for 
heavy use areas that have high fertility. 
 
There are two types of bermudagrass which are important in soil stabilization: 
common bermudagrass, which can be established with seed or sprigs, and turf-type 
bermudagrasses which must be established from vegetative material. Common has 
longer internodes and larger leaves than the turf-type hybrid bermudagrass. When 
using common bermudagrass for permanent vegetation, only seed that is 98% pure 
common bermudagrass should be planted. Common bermudagrass seed are often 
contaminated with giant-type bermudagrass seed. Giant-type bermudagrass is very 
competitive and fast growing, but it is not cold hardy in Alabama. So when common 
bermudagrass seed contains even a small percent of giant type bermudagrass seed, 
they will be “choked out” by the giant-type bermudagrass. Since the giant-type 
bermudagrass will be killed by a cold winter, a good bermudagrass sod the year of 
establishment can become a poor stand the following year.   
 
The turf type hybrid bermudagrass has fine leaves and short internodes which make 
them desirable for lawn, golf courses and other areas where a quality turf is desired.  
However, turf type hybrid bermudagrass is more costly to establish because it must 
be planted from sprigs, plugs, or solid sodded.  
 
The agronomic varieties of hybrid bermudagrass, such as Coastal, do not lend 
themselves to soil stabilization of construction areas.  They too must be established 
with vegetative material which usually makes them too costly to establish. 

Sericea Lespedeza 

Sericea lespedeza, or sericea as it is commonly known, is a deep rooted, drought 
resistant perennial legume, adapted to all but the poorly drained and deep sandy soils 
of Alabama. It is long lived, tolerant of low fertility soils, pest free, and will fix 
nitrogen. It can be a valuable component in most low maintenance mixtures. Sericea 
is slow to establish and will not contribute much to prevention of erosion the first 
year; however, once established it persists indefinitely on suitable sites. Where 
esthetic is important, sericea may be considered unsightly because the old top growth 
breaks down slowly and the previous years’ growth is conspicuous in following 
years. 
 
Plantings that include sericea require mulch and should include a companion crop 
such as browntop millet, annual lespedeza, or common bermudagrass. Sericea should 
be planted as early as possible within the planting date to reduce as much weed 
competition as possible. Also, sericea may be planted in the late fall and winter 
months because many of the seed will lie dormant until the following spring. 
 
Sericea does not tolerate frequent mowing and late mowing before frost. These 
mowing regimes will deplete food reserves and adversely affect the stand the next 
year. 
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Selecting Shrubs, Vines and Groundcovers to be Retained or Planted 

As with trees, several plant characteristics and environmental requirements should be 
considered when selecting shrubs, vines and groundcovers. Closer adherences to 
plant requirements yield a greater chance of achieving a successful landscape. 

Hardiness 

Plants have varying capacities to tolerate cold or heat.  Cold tolerance is of most 
concern. The state of Alabama spans two major plant hardiness zones, Zone 7 (from 
the central part of the state northward) and Zone 8 (the southern half of the state). 
The zones are determined by the range of average annual minimum temperatures. 
The average range of minimum temperatures for Zone 7 is 0 to 10 degrees F; for 
Zone 8 it is 10 to 20 degrees F (See Plant Adaptation Zones in practice Shrub, Vine 
and Groundcover Planting). 
 
Landscape plants which are not capable of tolerating temperatures below 10 degrees 
should not be expected to escape injury during an average winter in Zone 7. 
However, they should be adequately adapted to Zone 8.   
 
Plant hardiness can be greatly influenced by nearby bodies of water since water 
buffers change in temperature. Other structures or other plants can moderate extreme 
temperatures and shelter landscape plants, enabling marginal species to better tolerate 
winter conditions. 

Summer Heat Tolerance 

A plant’s capacity to survive the stress of high temperature is also a concern. Heat 
interacts with other environmental factors, especially soil moisture conditions and 
sunlight to influence the range of adaptability of a plant. Usually associated with high 
temperatures is rapid depletion of soil moisture, especially in late summer. Direct 
sunlight increases the severity of heat effects on plants. Since Alabama has periods of 
high temperatures and short winters, spruce, hemlock, and yew are generally poor 
performers.  Other conifers such as deodar cedars and cryptomeria are not hardy 
further north into Zone 6 but offer good substitutes for hemlocks and spruces in 
Alabama. 

Moisture Requirements and Soil Drainage 

Landscape plants vary widely in the amount of moisture they need to thrive. If a 
drought tolerant plant receives a lot of rain, it can be more susceptible to invasion by 
normally weak pathogens, especially where the soil drains slowly. On the other hand, 
plants which require large amounts of water for best performance are easily drought 
stressed when water is withheld or if planted in very well-drained soils. Such 
conditions may actually attract insect pests to stressed plants. 
 
Plants that normally require a lot of water can be irrigated so that the ornamental 
attributes of the plant are maintained. However, this is a use of water resources that 
can be avoided if consideration is given to appropriate plant selection. 
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Soil pH 

Soil pH can have a profound influence on landscape plant performance. However, 
most landscape plants perform adequately within a soil pH range of 5.5 to 6.2. Plants 
listed in Tables SVG 1-5 would grow satisfactorily within this pH range. 

Plant Pest Susceptibility 

It is unwise to use pest-susceptible plants in areas where those particular pests thrive. 
For example, most species of euonymus are attacked by euonymus scale and Red Tip 
is highly susceptible to leaf spot. Other landscape options for plant materials might 
be selected which do not have the same susceptibilities. Plants listed in Tables  
SVG 1-5 have few major pest problems. 

Nutritional Requirements 

Newly set plants often require little additional fertilizer because of the presence of 
residual fertilizer in the root ball. At this stage, supplying water is far more important 
than adding fertilizer. Also, most well-established shrubs require less fertilizer to 
maintain an attractive plant than is usually required by poorly established shrubs. 

Light Requirement 

Plants which require full sun (at least 8 hours of direct sunlight per day) are 
weakened in low light situations.  Plants that need some shade are often vigorous and 
unattractive in full sun. 

Rate of Growth and Mature Size 

Obviously, for rapid cover, faster-growing plants are desired. However, mature size 
and other plant characteristics should be considered. For example, where a screen is 
needed, a slower-growing evergreen shrub may be desired over a fast-growing 
deciduous plant. Take all plant characteristics into account when selecting plants for 
a site. If money is available, both needs can be met by planting fast growing, short-
lived plants to provide a quick screen and at the same time planting slower growing 
plants and allowing them to mature. When the fast-growing plants become over 
grown, they can be removed to allow the more desirable plants to take their place. 

Treating Sites to Establish Grass, Legumes, Shrubs, Vines and Groundcover 

Topsoiling 

The surface layer of an undisturbed soil is often enriched in organic matter and has 
physical, chemical, and biological properties that make it a desirable planting and 
growth medium. These qualities are particularly beneficial to plant establishment. 
Consequently, where practical, topsoil should be stripped off prior to construction 
and stockpiled for use in final vegetation of the site. Stockpiling topsoil may 
eliminate costly amendments and repair measures later. Topsoil may not be required 
for the establishment of less demanding, lower maintenance plants, but it is essential 
on sites having shallow soils or soils with other severe limitations. It is essential for 
establishing fine turf and ornamentals. 
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The need for topsoil should be evaluated, taking into account the amount and 
quantity of available topsoil and weighing this against the difficulty of preparing a 
good seedbed on the existing subsoil. Where a limited amount of topsoil is available, 
it should be reserved for use on the most critical areas. 

Soil Amendments 

Lime is almost always required on disturbed sites to decrease soil acidity. Lime raises 
the pH, reduces exchangeable aluminum, and supplies calcium and magnesium for 
vigorous plant growth. Only the alkaline soils of the Black Belt and north Alabama 
do not require lime. A soil test should be used to determine the need for liming 
materials. 
 
Plant nutrients (fertilizer materials) will usually be required even on the best soils. 
Plant nutrient application rates for a particular species of vegetative cover should be 
applied according to a soil test report.   
 
Soil amendments should be applied uniformly and well mixed with the top 6” of soil 
during seedbed preparation.   

Site Preparation  

The soil on a disturbed site must be modified to provide an optimum environment for 
germination and growth. Addition of topsoil, soil amendments, and tillage are used to 
prepare a good seedbed. At planting the soil must be loose enough for water 
infiltration and root penetration, but firm enough to retain moisture for seedling 
growth. Tillage generally involves disking, harrowing, chiseling, or some similar 
method of land preparation. Tillage should be done on the contour where feasible to 
reduce runoff and erosion. Lime and fertilizer should be incorporated during the 
tillage. 

Planting Methods 

Seeding is by far the fastest and most economical method that can be used with most 
species. However, some grasses do not produce seed and must be planted 
vegetatively.  Seedbed preparation, liming, and fertilization are essentially the same 
regardless of the method chosen.   
 
Uniform seed distribution is essential. This is best obtained using a cyclone seeder, 
conventional grain drill, cultipacker seeder, or hydraulic seeder. The grain drill and 
cultipacker seeder are pulled by a tractor and require a fairly clean, smooth seedbed. 
 
Seeding rates recommended in this handbook have taken into account the “insurance” 
effect of extra seed. Rates exceeding those given are not recommended because over 
dense stands are more subject to drought and competitive interference.   
 
Because uniform distribution is difficult to achieve with hand broadcasting, it should 
be considered only as a last resort. When hand broadcasting of seed is necessary, 
uneven distribution may be minimized by applying half the seed in one direction and 
the other half at right angles to the first. Small seed should be mixed with sand for 
better distraction. 
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A sod seeder (no-till planter) can plant seed into an existing cover or mulch or be 
used to restore or repair a weak stand. It can be used on moderately uneven, rough 
surfaces. It is designed to penetrate the sod, open narrow slits, and deposit seed with 
a minimum of surface disturbance. 
 
Hydroseeding may be the most effective seeding method on steep slopes where 
equipment cannot work safely. A rough surface is particularly important when 
preparing slopes for hydroseeding. In contrast to other seeding methods, a rugged and 
even trashy seedbed gives the best results. 
 
Sprigging refers to planting stem fragments consisting of runners (stolons) or lateral, 
below-ground stems (rhizomes), which are sold by the bushel. Sprigs can be 
broadcast or planted in furrows using a transplanter. This method works well with 
bermudagrass. Also sprigs may be broadcast and covered with soil by light disking, 
or cultipacking.  Broadcasting is easier but requires more planting material.  
Common and forage type hybrid bermudagrass will cover over much more quickly 
than the lawn type bermudagrass.   
 
Plugging differs from sprigging only in the use of plugs cut from established sod, in 
place of sprigs. It requires more planting stock, but usually produces a complete 
cover more quickly than sprigging. It is usually used to introduce a superior grass 
into an old lawn. 
 
In sodding, the soil surface is completely covered by laying cut sections of turf. It is 
limited primarily to lawns, steep slopes, and sod waterways in Alabama. Turf-type 
bermuda, centipede, and zoysia are usually the types of turf used for sodding. 
Plantings must be wet down immediately after planting, and kept well watered for a 
week or two thereafter. 
 
Sodding, though quite expensive, is warranted where immediate establishment is 
required, as in stabilizing drainage ways and steep slopes, or in the establishment of 
high quality turf. If properly done, it is the most dependable method and the most 
flexible in seasonal requirements. Sodding can be done almost anytime of the year in 
Alabama. 

Inoculation of Legumes 

Legumes have bacteria called rhizobia which invade the root hairs and form gall like 
“nodules”. The host plant supplies carbohydrates to the bacteria, which supply the 
plant with nitrogen compounds fixed from the atmosphere. A healthy stand of 
legumes, therefore, does not require nitrogen fertilizer. Rhizobium species are host 
specific in that a given species will inoculate some legumes but not others. Therefore, 
successful establishment of legumes requires the presence of specific strains of 
nodule forming, nitrogen fixing bacteria on their roots. In areas where a legume has 
been growing, sufficient bacteria may be present in the soil to inoculate seeded 
plants, but in other areas the natural Rhizobium population may be too low.   
 



Chapter 2 
 

32 

In acid subsoil material, if the specific Rhizobium is not already present, it must be 
supplied by mixing it with the seed at planting. Cultures for inoculating various 
legume seed are usually available through seed dealers.   
 
Among the legumes listed for use in this manual, crownvetch is the only one 
generally requiring inoculation. Lespedeza nodule bacteria are widely distributed in 
the soils of Alabama unless the site has had all surface soil removed. 

Irrigation 

Irrigation, though not usually required, can extend seeding dates into the summer and 
ensure seedling establishment.  Damage can be caused by both under and over 
irrigating. If the amount of water applied penetrates only the first few inches of soil, 
plants may develop shallow root systems that are prone to desiccation during 
droughts. If supplementary water is used to get seedlings up, it must be continued 
until plants become completely established. 

Mulching 

Mulch is essential to the successful establishment of vegetation of most disturbed 
sites, especially on difficult sites such as southern exposures, channels, and 
excessively dry soils. The steeper the slope and the poorer the soil, the more valuable 
mulch becomes. Mulch protects the site from erosion until the vegetation is 
established. In addition, mulch aids seed germination and seedling growth by 
reducing evaporation, preventing soil crusting, and insulating the soil against rapid 
temperature changes. 
 
Mulch may also protect surfaces that cannot be seeded.  Mulch prevents erosion in 
the same manner as vegetation, by protecting the surface from raindrop impact and 
by reducing the velocity of overland flow. 
 
Small grain straw (wheat, oats, barley or rye) is the most widely used and one of the 
best mulch materials. However, there are other materials, including manufactured 
mulches that work well.  Mulching materials covered in this manual have their 
respective advantages and appropriate applications, and a material should not be 
selected on the basis of cost alone. The effectiveness of straw mulch can be increased 
by crimping or tacking. 

Maintenance 

Satisfactory stabilization and erosion control requires a complete vegetative cover. 
Even small breaches in vegetative cover can expand rapidly and, if not repaired, can 
result is excessive soil loss from an otherwise stable site. A single heavy rain will 
enlarge rills and bare spots and the longer repairs are delayed the more costly they 
become. Prompt action will keep soil loss, sediment damage, and repair costs down. 
New plantings should be inspected frequently and maintenance performed as needed.  
If rills and eroded areas develop, they must be repaired, seeded, and mulched as soon 
as possible.   
 
Maintenance requirements extend beyond the seeding phase.  Damage to vegetation 
from disease, insects, traffic, etc., can occur at any time. Pest control (weed or insect) 
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may be needed at any time. Weak or damaged spots must be fertilized, seeded and 
mulched as promptly as possible.   
 
Vegetation established on disturbed soils often requires additional fertilization. 
Frequency and amount of fertilizer to apply can best be determined through periodic 
soil testing. A fertilization program is required for the maintenance of turf and sod 
that is mowed frequently.  Maintenance requirements should always be considered 
when selecting plant species for vegetation. 

Measures for Stabilizing Coastal Dunes  

Introduction 

Dunes are reservoirs of sand that help keep a sea shore intact. They act as flexible 
barriers to high tides and waves, and dissipate energy that can cause shore recession 
(beach erosion). Coastal dune ridges block the movement of storm tides and waves 
into the low-lying areas behind a beach. If they do give way to storm winds and 
water, these shifting mounds of sand will soon reappear. Dunes are not effective, 
however, against persistent, continuous beach erosion caused by permanent changes 
in the shoreline.  
 
Dunes are formed by waves and wind, and when unstable, they are extremely 
vulnerable to these same forces. They may be stabilized by grasses and woody plants 
that are well adapted to this environment.  
 
Dunes stabilized with grasses provide for enrichment of dunes, a natural barrier, 
reducing the velocity of waves and absorbing their energy. These stabilizing plants 
are tolerant of salt, intense heat, soils lacking humus, and a limited water supply. As 
sand piles up around beach grass plants, new shoots emerge from the sand surface 
and trap more windblown sand. Structures such as crosswalks and sand fences also 
catch and hold sand, and help to build or repair dunes.  
 
Dune stabilization projects usually require a combination of vegetative and structural 
measures. They include planting adapted dune grasses, providing adequate moisture 
during the first growing season (often with an irrigation system), and constructing 
walkover structures to prevent pedestrian traffic from destroying dune vegetation. 
The use of sand fences and dune vegetative plantings are more effective than using 
either vegetation or structural measures alone.   

Selecting Vegetative Measures  

There are only a few plant species that are tolerant of the stresses of the beach 
environment. These plants must be able to survive being buried by blowing sand, 
sand blasting, salt spray, saltwater flooding, drought, heat, and low nutrient supply. 
Perennial grasses are effective under these conditions. From 1984 to 1989, the 
USDA, Natural Resources Conservation Service (formerly Soil Conservation 
Service) Jimmy Carter Plant Materials Center (PMC) evaluated sea oats, marshhay 
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cordgrass, and bitter panicum for dune stabilization on Tybee, Jekyll, and St. Simons 
Islands Georgia, and at Gulf Shores Alabama. As a result, the Jimmy Carter PMC 
recommends the following plant materials for coastal dune stabilization: sea oats 
(Uniola paniculata); 'FLAGEO' marshhay cordgrass (Spartina patens); 'NORTHPA' 
bitter panicum (Panicum amarum); 'SOUTHPA' bitter panicum (Panicum amarum); 
'ATLANTIC' coastal panicgrass (Panicum amarum var. amarulum).  

Sea Oats 

Sea oats is a warm-season dune grass ranging throughout the Gulf and south Atlantic 
coastal region from southeastern Virginia to Mexico. It is vigorous, drought tolerant, 
heat tolerant and relatively free of pests. This perennial is the most important and 
widespread grass on southern coastal dunes.  
 
The leaves are narrow and pale green, and in northern locations, they die back close 
to the ground each winter. The seed head matures in the fall and has compressed 
spikelets at the end of stiff stems 3 feet long or more.  
 
Sea oats can be established by digging and dividing native plants, or from small 
potted plants grown from seed that are commercially available. Under natural 
conditions, seed germination is not high and seedling survival is low. When 
replanting seedlings, set the stock at least 1 foot deep into the sand and pack it 
tightly.  

'FLAGEO' Marshhay Cordgrass 

'FLAGEO' marshhay cordgrass was cooperatively released in 1990 by the NRCS 
Jimmy Carter PMC, the Brooksville PMC (Florida) and Fort Valley State College in 
Fort Valley, Georgia. This perennial occurs on dunes throughout the south Atlantic 
and Gulf regions and in Puerto Rico and is especially salt tolerant.  
 
The stems of marshhay cordgrass are slender and grow 2 to 3 feet tall and the leaves 
are rolled inward, resembling rushes. The seed head is composed of two or more 
compressed spikes attached at nearly a right angle to the culm. The plant spreads by 
means of a network of slender rhizomes.  
 
Plantings of vegetative material in early spring can be successful. For large plantings, 
bare root planting stock is recommended. Stems rooted at the base, preferably with a 
section of rhizome attached, can be planted at a depth of 4” to 5”.  

'NORTHPA' and 'SOUTHPA' Bitter Panicum 

'NORTHPA' and 'SOUTHPA' bitter panicum varieties were released by the 
Brooksville, PMC in 1992.  Vegetative plant material is commercially available.  
 
Bitter panicum is a perennial grass found throughout the south Atlantic and Gulf 
regions. It is most common in southern Florida and Texas.  

 
The plant grows to an average height of 3 to 4 feet. The leaves are smooth and bluish 
green and the seed head is narrow, compressed, and generally sparsely seeded. The 
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plant spreads from an aggressive, scattered system of rhizomes, but the stands are 
rather open.  
 
Bitter panicum produces few viable seed, and it is better adapted for transplanting 
than sea oats.  It can be propagated from a stem with part of the rhizome attached or 
from an 8” to 12” length of rhizome without any above ground parts. Plant the 
rhizome 4” deep in early spring, spaced no more than 6 feet apart.  
 
Another method of propagation is to snap off robust stems at ground level and plant 
them at an angle of about 45 degrees so that several nodes are buried.  

'ATLANTIC' Coastal Panicgrass 

'ATLANTIC' coastal panicgrass was released by the Cape May Plant Materials 
Center (New Jersey). Its origin is Princess Ann County, Virginia. Seed is 
commercially available.  
 
'ATLANTIC' coastal panicgrass is a somewhat dense, upright perennial bunchgrass 
found on coastal dunes throughout the south Atlantic and Gulf regions. It is a 
dominant plant at many locations, especially in west Florida, Alabama, and Texas.  
 
The stems are coarse, straight, stiff, and grow up to 4 feet tall. Partially compressed 
seed heads produce moderate amounts of viable seed each fall. The crowns enlarge 
slowly from short, almost vertical tillers.  
 
It can be propagated by either seeding or planting divided plant parts. Plant the seed 1 
to 3” deep in dune sand, and mulch the area for best results. Seedling survival 
depends on adequate rainfall after germination. Clumps of coastal panicgrass can be 
dug, divided, and planted with good results during the summer rainy season.  

Irrigation  

Irrigation is required on all dune plantings to provide adequate moisture during the 
initial establishment period. The irrigation system will consist of mains and laterals, 
control zones, supports, control valves, fittings, and related hardware that is capable 
of applying ½” of water over the entire zone in an 8 hour period.  

Structural Measures  

The coastal dune stabilization plan should include structural measures such as dune 
walkovers and sand fences.  

Dune Sand Fence 

Dune sand fence is an artificial barrier of evenly spaced wooded slats or approved 
fabric erected perpendicular to the prevailing wind and supported by posts. It reduces 
wind velocity at the ground surface and traps blowing sand. Dune sand fences are 
used primarily to build frontal ocean dunes to control erosion and flooding from 
wave overwash. 
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Dune Walkover 

Dune walkover structures control pedestrian traffic and keep traffic off of the sand, 
allowing the dune vegetation to establish and protect the dunes from erosion. 

Dune Maintenance 

Well stabilized dunes will not remain that way unless a reasonable maintenance 
program is followed.  Major considerations include: 

Control of Foot and Vehicular Traffic 

The primary dune is intolerant of trampling. Traffic should be prevented to the extent 
possible. However, since dunes must be crossed to reach the beach, mechanical 
crossovers should be installed at selected sites. Elevated walkovers are satisfactory. 
These walkways should be curved to reduce wind erosion. The inland or secondary 
dune should also be protected from pedestrian and vehicular traffic. 

Maintenance of Dune Line 

A dune system is like a chain in that it is no stronger than its weakest point. 
Consequently, to receive maximum protection from dunes, a strong and uniform dune 
line must be maintained. Blow outs, wash pits, and other natural or human produced 
damage must be repaired quickly to prevent weakening of the entire protective dune 
system. Blow outs in a dune system can be repaired by placing sand fences between 
existing dunes, and tying the ends of the fence into these dunes. 
 
Maintain sand fences and erect additional sand fences as needed, until the eroding 
area has been permanently stabilized or until the dune has reached the desired height 
and is properly vegetated. Any loose or damaged boards on cross-over structures 
should be repaired or replaced. 

Maintenance of Vegetation 

Maintain plantings by applying fertilizer as needed to keep a desired density. A 
minimum annual application of 50 lbs/acre of an inorganic nitrogen fertilizer should 
be made. Sparse areas should be replanted annually. 
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Plan Preparation 

What is a Plan for Erosion and Sediment Control and Stormwater 
Management 

A plan for erosion and sediment control and stormwater management is the document 
which provides the practices and measures to prevent or reduce erosion on 
construction sites with existing or potential problems and minimize the impacts of 
sediment and hydrologic changes off-site. It is the part of a Stormwater Pollution 
Prevention Plan (defined in glossary) or Construction Best Management Practices 
Plan (CBMPP) that ensures that erosion and sediment control is appropriate for the 
planned use of the site. Plan components are described in detail later in this chapter.  
 
Designs of practices are prepared after a plan is adopted and, therefore, designs are 
not considered a part of the plan. Design of practices may also require the plan to be 
modified based on design requirements. Practice design criteria in Chapter 4 and 
guidelines for Installation and Maintenance of Best Management Practices in Chapter 
3 of Volume II provide a basis for developing sound specifications.  

Who is Responsible for the Plan 

The owner or lessee of the land planned for development or needing treatment from a 
previous disturbance has the responsibility for plan preparation and adequacy. 
Although the owner or lessee may designate a qualified design professional to 
prepare and implement the plan, the owner or lessee retains the ultimate 
responsibility. 
 
If during construction it becomes obvious that additional practices or measures are 
needed or that what is planned is not appropriate, the shortcoming should be brought 
to the attention of the project manager for action by an appropriate design 
professional and concurrence by the owner or the owner’s designee. In this scenario, 
additional planning must continue to ensure that the plan is up-to-date and adequate. 

Chapter 3 
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What Is an “Adequate” Plan 

An adequate plan contains sufficient information to describe the system intended to 
control erosion and minimize related off-site sediment delivery at a specific site and 
address potential problems associated with hydrologic changes off-site. If regulations 
exist, more details may be required to satisfy the approving authority that the 
potential problems of erosion and sediment will be adequately addressed.  
 
The length and complexity of the plan should be commensurate with the size and 
importance of the project, severity of site conditions, and the potential for off-site 
damage. Obviously, a plan for constructing a house on a single subdivision lot will 
not need to be as complex as a plan for a shopping center development. Plans for 
projects undertaken on relatively flat terrain will generally be less complicated 
than plans for projects constructed with steep slopes with higher erosion and 
sediment delivery potential. The greatest level of planning and detail should be 
evident on plans for projects which are adjacent to flowing streams, wetlands, dense 
population centers, high value properties, coastal resources and other critical habitats 
where damage may be particularly costly or detrimental to the environment. 
 
The Step-by-Step Procedures for Plan Development outlined later in this chapter are 
recommended for the development of all plans.  
 
The checklist following the procedures can be used by qualified design professionals 
as a checklist for plan content and format. 

General Considerations for Preparing Plans 

Qualified design professionals should have a sound understanding of the state and 
local laws and regulations related to erosion and sediment control and stormwater 
management. In addition, they must be competent in the principles of erosion and 
sediment control and stormwater management.  
 
Developers and qualified design professionals can minimize erosion, off-site 
sediment delivery and other construction problems by selecting areas appropriate for 
the intended use because tracts of land vary in suitability for development. Knowing 
the soil type, topography, natural landscape values, drainage patterns, receiving 
stream characteristics and classification, flooding potential, areas of contaminated 
soil, and other pertinent data are useful in identifying both beneficial features and 
potential problems and challenges of a site. 
 
A plan should contain enough information to ensure that the party responsible for 
development of a site can install the measures in the correct sequence at the 
appropriate season of the year. Sufficient information should be included to provide 
for maintaining the practices and measures during construction and after installation 
has been completed. A schedule of regular inspections and repair of erosion and 
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sediment control BMP’s should be set forth to ensure that maintenance receives 
appropriate attention and is accomplished. 
 
Will the development of the site result in increased peak rates of runoff? Will this 
result in flooding or channel degradation downstream? If so, considerations should be 
given to stormwater control structures on the site.  Local ordinances related to 
stormwater management must be considered and met.   

 
The length and complexity of a plan should be commensurate with the size and 
importance of the project, severity of site conditions, and the potential for off-site 
impacts. A plan may contain a description of the potential erosion and sediment-
related problems. If a site is in the coastal zone, a formally designated degraded 
watershed or has contaminated soil or hazardous waste on the site additional attention 
will be required during plan development – see Areas of Special Concern below.  
 
For regulated sites in Alabama, the plan must satisfy the Alabama Department of 
Environmental Management requirement that the potential problems related to 
erosion, sediment and stormwater will be adequately addressed.   
 
New or innovative conservation measures or modifications to standard measures in 
this handbook may be used if the proposed measure is expected by the qualified 
design professional to be as effective as the practice that for which it is being 
substituted.   
 
Where applicable, the plan for a site should be included in the general construction 
contract. To facilitate reviews and its use on the site, the plan should be prepared and 
assembled so that it may be reviewed as a separate document.  

Areas of Special Concern 

Contaminated Sites 

For sites that are contaminated with hazardous constituents (based on background 
levels), care should be taken to ensure that the contamination is appropriately 
managed.  When soil potentially containing hazardous constituents (based on 
background levels) is excavated at a site, it should be stored in covered roll-offs or 
some other conveyance until an adequate waste determination, as required by both 
State and federal law has been conducted.  Soil that is contaminated above Alabama 
Department of Environmental Management established toxic concentrations or 
contaminated with listed hazardous wastes must be manifested and disposed at an 
approved hazardous waste treatment, storage, disposal (TSD) facility.  Also, 
equipment used in the excavation process must be adequately decontaminated and all 
waste materials produced as a result of the decontamination procedures disposed in 
accordance applicable State and federal requirements.  
 
Solid waste that has been disposed illegally (unpermitted solid waste dumps or burial 
sites) may be encountered during construction activities and a variety of solid waste 
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is generated during construction activity.  Persons should contact the Alabama 
Department of Environmental Management Land Division if there are questions on 
how to proceed if illegal solid waste dumps or buried solid waste are encountered, or 
regarding proper management of solid waste generated during construction.   
Brownfield sites (see Glossary for definition) may have issues that call for unique 
approaches for remediation and or construction. The Alabama Department of 
Environmental Management Land Division provides oversight of assessment and 
remediation activities concerning these types of sites through its Brownfield 
Redevelopment and Voluntary Cleanup Program. 

Cultural Resources  

Cultural resources that may be altered, disturbed or destroyed by project 
implementation should be reported.  Cultural resources consist of prehistoric and 
historic archaeological sites and historic structures (bridges, objects, buildings, etc., 
50 years or older).  If a cultural resource is known to exist or is discovered during 
project implementation, the Alabama Historic Commission should be contacted 
immediately for further guidance. The Alabama Historical Commission also 
maintains a listing of Historic Districts and Historic Structures and is responsible for 
maintaining the Archaeological Site Files, a database that contains the locations and 
significance of previously recorded archaeological sites. Under normal 
circumstances, after a cultural resource has been recorded, the project will be allowed 
to proceed as planned. 

Sensitive Waters 

Waters that have been designated by the Alabama Department of Environmental 
Management for special emphasis (i.e. Tier 1) or protection (i.e. Outstanding 
Alabama Water) may require additional erosion and sediment control measures to 
provide a higher level of water quality protection than would otherwise be required. 
Also, additional requirements may be imposed by state regulations for review of 
plans before permits are issued. 

Sites in Coastal Zone 

Construction plans prepared for sites in the designated coastal area of Alabama must 
comply with the guidelines contained in the Coastal Nonpoint Pollution Control 
Program (CNPCP). While the practices that are needed are similar to those needed 
throughout the state, except for the dune related practices, there are additional 
requirements related to permitting in the Coastal Zone that influence the requirements 
for plan content.  An example of such a requirement is the construction of a sand 
fence which meets the guidance from the CNPCP office and the US Fish and 
Wildlife Service to benefit endangered and threatened sea turtles. 

Stream Alterations 

Streams, both perennial and intermittent, are considered “waters” of the United States 
and are regulated as “wetlands” under the Clean Water Act, Section 404 by the Army 
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Corps of Engineers. Relocating streams or other modifications must be approved by 
the Corps of Engineers. In-depth guidance for obtaining approval for alterations of 
streams is beyond the scope of this handbook.  Detailed information should be 
obtained from the Army Corps of Engineers serving the area. 
 
Stream alterations also require a 401 Clean Water Certification from the Alabama 
Department of Environmental Management.  Alterations also require approval by the 
Alabama Department of Environmental Management under applicable rules of the 
department.  
 
Associated with streams are the nearby adjacent areas and local regulations involving 
buffer zones may prohibit or otherwise restrict disturbances and construction in these 
areas.  

Wetlands 

Construction plans must respect the wetland regulations of the Clean Water Act, 
Section 404, and all applicable Alabama Department of Environmental Management 
rules. While the details of the regulations are beyond the scope of this handbook, it 
must be noted that wetlands cannot be altered by dredging and filling except in small 
increments approved by the Army Corps of Engineers and, in addition, construction 
plans shall be prepared to prevent negatively impacting wetlands off-site. 

Threatened and Endangered Species 

Threatened and endangered species habitat that may be altered, disturbed or 
destroyed should be reported.  If a Threatened and Endangered Species is found 
within the proposed work area, the U. S. Fish and Wildlife Service should be 
contacted before work proceeds for consultation. 

Components of a Plan 

This subtopic describes the typical components that should be included in a plan. 
Local or state regulations may require additional items or more detailed information 
than listed.  
 
There are typically two components of a plan: a Site Plan Map showing locations of 
the planned practices and a Written Narrative. Supporting materials are essential to 
develop the plan and they should be a part of the associated file material available 
with the plan. In addition, additional components such as a site location map are 
needed or required to satisfy regulatory requirements.  

Site Plan Map (Sometimes Referred to as Treatment Map) 

This map may include a site development drawing and a site erosion and sediment 
control drawing depicting type and, to the extent possible, locations of planned 
conservation practices. Map scales and drawings should be appropriate for clear 
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interpretation. Site planners are urged to use the standard coding system for 
conservation practices contained at the end of this chapter. Use of the coding system 
will result in increased uniformity of plans and better readability for plan reviewers, 
job superintendents, and inspectors statewide. 

Written Narrative 

Where needed, addition information that is not included on the site plan map should 
be included in a plan narrative that is written in a clear, concise manner. Typical 
items to include are the planned measures. Other items that may be needed include 
(a) a construction schedule that provides information both on sequence and time of 
year for installing the various practices and measures. (b) information on maintaining 
the practices and measures during construction and after installation have been 
completed and (c) a schedule for regular inspections and repair of erosion and 
sediment control and stormwater measures during construction. In some instances, 
existing conditions at the site and adjacent areas and rationale for those decisions 
involved in choosing erosion and sediment control measures may be included to help 
clarify the plan.    
 
Adequate information provided by the narrative is important for the plan reviewer, 
the construction superintendent and the inspector. These details help insure that 
erosion and sediment control and stormwater measures are understood and properly 
installed. 

Supporting Materials (Referred to later in Chapter as Supporting Data)  

These items include inventory information collected and used during the planning 
process (contour maps, soils maps, charts, or other materials as applicable used in 
evaluating the site and formulating the plan). Supporting materials are important to 
all those involved in plan formulation and plan reviews and should be available to 
those with a specific need for them. 

Step-By-Step Procedures for Plan Development 

The context of the procedures presented in this subtopic is that a professional skilled 
in erosion and sediment control and stormwater management will assist another 
professional that is developing the overall site plan. 

Step 1- Data Collection 

Data collection includes inventorying the existing site conditions to gather 
information which will help in developing the most effective erosion and sediment 
control plan. The information should be shown on a map and explained in well 
organized notes. This information eventually becomes a part of Supporting Data and 
is used to analyze and evaluate the site and practice options. 
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Topography 

A large-scale topographic map of the site should be prepared. The suggested contour 
interval is usually 1 to 2 feet depending upon the slope of the terrain. However, 
the interval may be increased on steep slopes. 

Drainage Patterns 

All existing drainage swales and patterns on the site should be located and 
clearly marked on the topographic map. 

Soils 

Major soil type(s) on the site should be determined and shown on the topographic 
map if the information is available. Soils information for previously undisturbed sites 
can be obtained from a soil survey if one has been published for the county by the 
Natural Resources Conservation Service. Commercial soils evaluations and borings 
are also available from consultants. For ease of interpretation, soils information 
should be plotted directly onto the map or an overlay of the same scale. 

Groundcover 

The existing vegetation on the site should be determined. Such features as trees and 
other woody vegetation, grassy areas, and unique vegetation should be shown on the 
map or described in the notes describing the site. In addition, existing bare or 
exposed soil areas should be indicated.  

Adjacent Areas 

Areas adjacent to the site should be inventoried and important features that may be 
impacted by the proposed plan should be marked on the topographic map or 
identified in the notes. Applicable features include streams, springs, sinkholes, roads, 
wells, houses, other buildings, utilities and other land areas. 

 Floodplain Boundaries 

Floodplains should be determined. Sources of information include soil surveys 
available from the Natural Resources Conservation Service, topographic maps and 
flood plain maps that are available from many municipalities. 

Receiving Waters 

The use classification and special designation of streams and lakes that receive 
stormwater from the proposed site should be determined. 

Wetlands 

Wetlands and other areas that are possibly wetlands should be identified. Wetlands 
may be quite apparent or there may be areas that are questionable. Maps developed as 
part of the National Wetlands Inventory, USGS topographic maps and soil surveys 
should be collected to evaluate an area for wetlands.  

Contaminated Sites 

Trash, abandoned appliances, potential contaminated soil and hazardous waste or any 
other material that should not be on the site should be identified. Brownfields fit into 
this category. 
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Cultural Resources  

If federal funds (grants or other directed federal funds) or federal property is 
involved, a cultural resources review or survey is required before any ground–
disturbing activities may begin (Section 106, National Historic Preservation Act).  On 
public and private lands, the Alabama Historical Commission is the primary state 
agency responsible for archaeological resources protection and maintains the State 
Archaeological Site Files.  According to the Code of Alabama (Alabama Code), the 
State reserves the right to explore, excavate and survey prehistoric and historic sites.  
In addition to cultural resource regulations, there are laws protecting cemeteries and 
human remains (marked and un-marked); permits are required to excavate graves. 

Threatened and Endangered Species  

Threatened and endangered species that may exist in the area and their associated 
habitat should be considered. Lists containing both the species and their habitat 
characteristics are available from the local office of the Natural Resources 
Conservation Service. 

Step 2- Data Analysis 

When all of the data in Step 1 are considered, a picture of a site’s potentials and 
limitations should emerge. The qualified design professional should be able to 
determine those areas which have potentially critical erosion hazards and the 
potential for construction disturbances to cause adverse offsite impacts. The 
following are some important points to consider in site analysis: 

Topography 

Topographic considerations are slope steepness and slope length and the longer 
and steeper the slope, the greater the erosion potential from surface runoff. Slope 
modifications with large cuts and fills may exacerbate the potential for erosion. 

Drainage Patterns 

Swales, depressions, and natural watercourses, should be evaluated in order to plan 
where water will concentrate and the measures that will be needed to maintain a 
stable condition for concentrated flow. Where it is possible, natural 
drainageways should be used to convey runoff over and off the site to avoid the 
expense and problems of constructing an artificial drainage system. Man-made 
ditches and waterways become part of the erosion problem if they are not properly 
stabilized. Potential for flooding and possible sites for stormwater detention ponds 
and sediment basins should be determined.  

Soils 

Soil properties such as depth to bedrock, depth to seasonal water table, permeability, 
shrink-swell potential and texture should exert a strong influence on development 
decisions. Also, the flood hazard related to the soils can be determined based on the 
relationship between soils and flooding. A list of common Alabama soils along with 
interpretations for developmental uses is included in Appendix A1. 
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Groundcover 

Groundcover is the most important factor in terms of preventing erosion. Any 
existing vegetation which can be saved will help prevent erosion. Trees and other 
vegetation protect the soil as well as beautify the site after construction. Therefore, it 
is important to recognize vegetation that can be retained during, and possibly after 
construction, to assist in stabilizing the site. 

Adjacent Areas 

Generally, the analysis of adjacent properties should focus on areas downslope or 
downstream from the construction project. The potential for sediment deposition on 
adjacent properties because of construction-related erosion should be analyzed so that 
appropriate erosion and sediment control measures can be planned.  

Floodplains 

Floodplains are generally restrictive in nature and uses planned within them must be 
consistent with local regulations. The location of facilities within floodplains should 
usually be avoided to prevent restriction of flood flows and potential changes in 
peaks flood stages downstream.  

Receiving Waters 

Watercourses which will receive direct runoff from the site should be of major 
concern: these streams should be analyzed to determine their use classification and if 
they have a sensitive water designation. The potential impact from sediment pollution 
on these watercourses should be considered as well as the potential for downstream 
channel erosion due to increased velocity of stormwater runoff from the site. 

Wetlands  

Wetlands or the absence of wetlands should be determined by a qualified 
professional. Wetland boundaries should be clearly marked by a wetland delineator 
to provide a distinct location and boundary to use during the planning, design and 
construction phases of a project.  

Waste Materials 

Sites with known or potential contamination by petroleum, chemical spills, etc. 
should have a thorough assessment conducted by a qualified professional and result 
in a comprehensive site assessment. Details of this activity are beyond the scope of 
this handbook.   The Alabama Department of Environmental Management should be 
contacted for assessment procedures. 

Cultural Resources 

The presence of cultural resources within the area of potential effect (includes the 
immediate project area and any off-site areas, such as borrow pits, fill disposal or 
temporary storage areas, and equipment staging areas) should be considered. Care 
should be taken to avoid disturbing cultural resources; previously unknown or 
undocumented cultural resources should be reported to the Alabama Historical 
Commission.  
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Threatened and Endangered Species 

Habitat for threatened and endangered species should be evaluated. If potential exists 
for occurrence of species a determination of their occurrence should be made by a 
qualified professional. 

Step 3-Facility Plan Development 

This step applies to sites that are in the planning stage where planning of the facilities 
have not been firmly determined. After analyzing the data about the site and 
determining any site limitations, the erosion and sediment control professional can 
assist the professional developing the overall site plan formulate a site plan that is in 
harmony with the conditions unique to the site. An attempt should be made to locate 
the buildings, roads, and parking lots and develop landscaping plans to exploit the 
strengths and overcome the limitations of the site. Ideally, there can be flexibility 
in the location of facilities. The following are some points to consider in making 
these decisions: 

 
• Fit development to terrain. The development of an area should be tailored, as 

much as possible, to existing site conditions. For example, confine 
construction activities to the least critical areas. This will avoid unnecessary 
land disturbance while minimizing the erosion hazards and development 
costs, including cost of erosion and sediment control. 

 
• Cluster buildings together. This minimizes the amount of disturbed area, 

concentrates utility lines and connections while leaving more open natural 
space. The cluster concept not only lessens the erodible area, but it generally 
reduces runoff and development costs. 

 
• Minimize impervious areas. Keep paved areas such as parking lots and roads 

to a minimum. This goes hand in hand with cluster developments in 
eliminating the need for duplicating parking areas, access roads, etc. 
The more land that is kept in vegetative cover, the more water will infiltrate 
thus minimizing runoff and erosion. Consider the use of special pavements 
which will allow water to infiltrate or cellular blocks which have soil and 
vegetation components. 

 
• Utilize the natural drainage system. If the natural drainage system of a site 

can be preserved instead of being replaced with storm sewers or concrete 
channels, the potential for downstream damages due to increased runoff can 
be reduced. 

 
• Determine if there are any “environmentally sensitive” areas (areas of special 

concern), to be protected during and after project implementation.  In 
general, most erosion and control projects will have an overall beneficial 
effect to cultural resources since they would be protected from further 
environmental degradation. 
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Step 4-Planning for Erosion and Sediment Control and Stormwater Management 

When the site facility plan layout has been developed, a plan is developed to 
minimize erosion on-site and delivery of sediment off-site. Additional objectives may 
include those related to increased peaks and runoff associated with a development, 
flood control and off-site erosion control. 
 
The following procedure is recommended for formulating the system of practices and 
measures for erosion and sediment control and stormwater management. 
 

• Divide the site into drainage areas. Determine how runoff will travel over the 
site. 

 
• Determine limits of clearing and grading. Decide exactly which areas must 

be disturbed in order to accommodate the proposed construction. Pay 
special attention to critical areas which can be avoided (areas with high 
potential for erosion and needing special treatment if disturbed). The 
important point in this activity is to minimize the areas to be disturbed. 

 
• Select erosion and sediment control and stormwater management practices 

and measures using a systems concept. Practices and measures should be 
selected that are compatible and, as a system, can be expected to meet 
objectives for the development or activity.  

 
Consider how erosion and sediment can be controlled in each small drainage area of 
the entire site. Remember, it is easier to control erosion than to contend with 
sediment after it has been carried downslope and downstream.  
 
Plan to sequence construction so that no area remains exposed for unnecessarily long 
periods of time. On large projects, stage the construction, if possible, so that one area 
can be stabilized before another is disturbed. Sequencing and staging may influence 
the choice of practices. 
 
The practices and measures in this Handbook are divided into 8 broad categories to 
support planning concepts: site preparation, surface stabilization, runoff control, 
runoff conveyance, storm drain inlet protection, sediment control, stormwater 
management and stream protection. Other categories that are sometimes used, such as 
vegetative, structural and management measures, are imbedded into the 8 categories.   
 
Again, review each drainage area, determine the categories that apply and select 
practice(s) to comprise a technically sound and cost-effective system.  
 

• Site Preparation (Construction Exit Pad, Land Grading, and Topsoiling)  
A Construction Exit Pad, when needed, should be planned for early 
installation at each access point that vehicles will leave the disturbed area of 
a construction site and enter a public road. The stockpiling of topsoil should 
be done as an initial part of earthmoving. Most sites have enough topsoil 
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available for stockpiling to provide adequate amounts for topsoiling the areas 
to be established to permanent vegetation. Use of proper land grading 
techniques compliments erosion control systems. 

 
• Surface Stabilization (Preservation of Vegetation, Dust control, Temporary 

Seeding, Permanent Seeding, Mulching, Sodding, Chemical Stabilization, 
Erosion Control Blanket, Tree Planting on Disturbed Areas, Retaining Wall, 
Shrub, Vine and Groundcover, Dune Sand Fence, Dune Vegetation Planting, 
Dune Walkover and Groundskeeping)   
Most qualified design professionals agree that vegetative measures should be 
maximized to provide as much erosion and sediment control as possible. 
Structural measures are generally more costly than vegetative controls but 
they are necessary on areas where vegetation and reinforcement with erosion 
control blankets or chemical measures will not provide adequate erosion 
control. Temporary practices from this category are needed on most sites and 
final stabilization of all landscapes requires one or more practices from this 
category. 

 
• Runoff Conveyance (Check Dam, Diversion, Drop Structure, Grass Swale, 

Lined Swale, Outlet Protection, Riprap-lined Channel, Subsurface Drain and 
Temporary Slope Drain)   
Diversions are particularly important in (1) diverting clean water away from 
a disturbed site (b) in preventing flows from eroding cut and fill slopes and 
(3) in breaking (reducing) slope lengths.  The other practices in this category 
are needed to safely move concentrated flows of stormwater in channels. 
Concentrated flows are the potential cause of gullies and the runoff 
conveyance practices are used to prevent gully erosion. Subsurface drains are 
used to facilitate another practice, such as Grass Swale, becoming 
successfully established and maintained. One or more practices from this 
category are needed on sites with channel flow. 

 
• Sediment Control (Block and Gravel Inlet Protection, Brush/Fabric Dam, 

Excavated Drop Inlet Protection, Fabric Drop Inlet Protection, Filter Strip, 
Floating Turbidity Barrier, Rock Filter Dam, Sediment Barrier, Sediment 
Basin, Straw Bale Sediment Trap and Temporary Sediment Trap)   
Sediment control practices function primarily on the basis that sediment 
laden water will deposit at least part of its load while the water is ponded on 
the construction site by the practice. All of the practices are considered 
temporary. The effectiveness of a practice is dependent upon the unique 
attribute of the practice, the texture of the sediment in suspension and 
suspension time. 

 
• Stormwater Management (Stormwater Detention Basin and Porous 

Pavement)   
Stormwater management practices detain or retain stormwater on the 
construction site. These practices are designed to minimize stormwater 
runoff. Stormwater Management in Chapter 2 describes the planning 
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considerations for stormwater management.  Local regulations address the 
requirements for projects that are under their jurisdiction. Even where 
stormwater detention is not required by regulations, the qualified design 
professional should determine if detention is needed based on potential 
impacts. Subtle measures that slow runoff and increase infiltration, such as 
additional green space and underground pipe storage, can contribute 
significantly to reducing peaks and volume of runoff. If significant storage is 
needed on-site a stormwater detention pond may be used.  

 
• Stream Protection (Buffer Zone, Channel Stabilization, Streambank 

Protection and Temporary Stream Crossing)  
These stream protection practices are primarily intended to be used to 
preserve or repair streams. Designing new channels is beyond the scope of 
this handbook. One or more of these practices should be considered essential 
where a construction project includes a perennial or intermittent stream.    

Step 5-Plan Assembly 

The final step of plan development consists of compiling and consolidating the 
pertinent information into a specific plan for erosion control, sediment control and 
stormwater management.  The major plan components are a narrative and a site plan. 
Supporting data is assembled to substantiate planning options considered and 
developed and to aid in review of a plan.  
 
The following checklist may be used in assembling the narrative and site plan to be 
sure all major items are included. 

Checklist for Plans  

Narrative 

The narrative verbally explains the solutions for existing and predicted problems 
(tables and charts may be used to display information). 

Project Description 

Briefly describe the nature and purpose of the land disturbing activity and the amount 
of disturbance involved. 

Practices and Measures 

Identify the practices and methods which will be used to control erosion on the site, 
prevent or minimize sediment from leaving the site and address hydrologic changes 
associated with the proposed project.  Sequence of construction activities to minimize 
disturbance and erosion should be addressed. 

Inspections 

Prescribe a schedule for inspections and repair of practices. 
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Maintenance 

Include statement(s) explaining how the project will be maintained until final 
stabilization. Necessary repair of practices are considered part of maintenance during 
the construction period. 

Site Plan 

The site plan is one or a series of maps or drawings pictorially explaining information 
contained in the narrative.   
 

Site Plan Label 

The label should include the name of owner, name of site or facility, county name, 
location (township, range and section) name of qualified  design professional, and 
date plan made or date of latest revision.  

Existing Contours 

The existing contours of the site should be shown on a map (the scale used for this 
map should be of sufficient scale for meaningful evaluations the scale of the site plan 
may range from 1” = 100 feet to 1” = 20 feet. 

Existing Vegetation  

The existing tree lines, grassy areas, or unique vegetation should be shown on a map.   

North Arrow  

The direction of north in relation to the site should be shown. The top of all maps 
should be north, if practical.   

Existing Drainage Patterns 

The dividing lines and the direction of flow for the different drainage areas should be 
shown on a map. 

Final Contours 

 Planned contours should be shown on a map. 

Development Features  

The outline of buildings, roads, drainage appurtenances, utilities, landscaping 
features, parking areas, improvements, impervious areas, topographic features, and 
similar man-made installations should be shown to scale and relative location. 

Limits of Clearing and Grading 

Areas which are to be cleared and graded should be outlined on a map. 

Wetlands 

The location of wetlands is important and should be shown accurately and preferably 
on the site map. 
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Cultural Resources 

The locations of cultural resources should be shown accurately on the plan map and 
construction plans, especially if these areas are to be avoided or protected during 
project construction. 

Location of Practices and Legend 

The locations of the erosion and sediment control and stormwater management 
practices used on the site should be shown on a map.  A combination of symbols and 
acronyms are used to identify the practices. A list of the acronyms is included at the 
end of this chapter under “Legend of Measures for Erosion and Sediment Control and 
Stormwater Management.” 

Site Location or Vicinity Map (if required by regulatory agency) 

Provide a small map locating the site in relation to the surrounding area. A portion of 
a 7.5 minute series U.S.G.S. topographic map that covers the project area usually 
meets this requirement. 

Supporting Data (relevant materials collected and generated during all stages of 
planning). 

Existing Site Conditions 

This material describes the existing topography, vegetation, and drainage. 

Adjacent Areas 

This material describes the adjacent and neighboring areas such as streams, lakes, 
residential areas, roads, etc., which might be affected by the land disturbance.  

Soils 

Include a brief description of the soils on the site giving relevant information such as 
soil names, mapping unit, erodibility, permeability, depth, texture, soil structure, and 
any other limitations. The boundaries of the different soil types should be shown on a 
map.  

Critical Areas 

Identify and describe areas on the site which have potential serious erosion problems.   

Areas of Special Concern 

Include relevant information affecting planning on Coastal Zone Program 
requirements, contaminated soils, new or innovative practices, stream alterations, 
wetlands and cultural resources. If federal lands or federal funds are involved, a letter 
from the lead federal agency stating that there would be no adverse affect to cultural 
resources and allowing the project to proceed as planned or amended will be 
required; a similar letter from the Alabama Historical Commission may be necessary 
if cultural resources are present on State and private lands. 
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Calculations and Design Data Needed During Planning 

Include estimates used to evaluate practices that are chosen based on peak flows, 
acres of runoff, etc. 
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Legend of Measures for Erosion and Sediment Control 
and Stormwater Management 

 

 
 
 
 
 
 
 
 

Site Preparation 
(CEP) Construction Exit Pad 
(LG)   Land Grading 
(TSG) Topsoiling 
 
Surface Stabilization 
(CHS) Chemical Stabilization 
(DSF) Dune Sand Fence 
(DVP) Dune Vegetation Planting 
(DW)  Dune Walkover 
(DC)   Dust Control 
(ECB) Erosion Control Blanket 
(GK)   Groundskeeping 
(MU)   Mulching 
(PS)   Permanent Seeding 
(PV)   Preservation of Vegetation 
(RW)  Retaining Wall 
(SVG) Shrub, Vine and Groundcover Plantings
(SOD) Sodding 
(TS)   Temporary Seeding 
(TP)   Tree Planting on Disturbed Areas 
 
Runoff Conveyance 
(CD)  Check Dam 
(DV)  Diversion 
(DS)  Drop Structure 
(GS)  Grass Swale 

(LS)   Lined Swale 
(OP)  Outlet Protection 
(RS)  Riprap-lined Swale  
(SD)  Subsurface Drain 
(TDS)Temporary Slope Drains 
 
Sediment Control 
(BIP)  Block and Gravel Inlet Protection
(BFB) Brush/Fabric Barrier 
(EIP)  Excavated Drop Inlet Protection 
(FIP)  Fabric Drop Inlet Protection 
(FS)   Filter Strip 
(FB)   Floating Turbidity Barrier 
(RD)  Rock Filter Dam 
(SB)  Sediment Barrier 
(SBN)Sediment Basin 
(SST) Straw Bale Sediment Trap 
(TST) Temporary Sediment Trap 
 
Stormwater Management 
(PP)   Porous Pavement 
(SDB) Stormwater Detention Basin 
 
Stream Protection  
(BZ)   Buffer Zone 
(CS)   Channel Stabilization 
(SP)   Streambank Protection 
(TSC) Temporary Stream Crossing 
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Construction Exit Pad (CEP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A construction pad is a stone base pad designed to provide a buffer area where mud 
and caked soil can be removed from the tires of construction vehicles to avoid 
transporting it onto public roads.  This practice applies anywhere traffic will be 
leaving a construction site and moving directly onto a public road or street. 

Planning Considerations 

Roads and streets adjacent to construction sites should be kept clean for the general 
safety and welfare of the public.  A construction exit pad (Figure CEP-1) should be 
provided where mud can be removed from construction vehicle tires before they 
enter a public road. 
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Figure CEP-1     Gravel Construction Exit 
 

 
Where possible the construction exit pad should be located and constructed at a site 
where surface runoff from the pad will not transport sediment from the pad off the 
site.  If the pad slope toward the road exceeds 2%, a diversion ridge 6” to 8” high 
with 3:1 side slopes should be constructed across the foundation approximately 15 
feet from the entrance.  This diversion ridge should divert surface runoff from the pad 
away from the road and into a sediment trap or basin.  
 
If the action of the vehicle traveling over the gravel pad does not sufficiently remove 
the mud or if the site is in a particularly sensitive area, a washing facility should be 
included with the pad (Figure CEP-2).  When a washing facility is required all wash 
water shall be diverted to a sediment trap or basin. 
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Figure CEP-2     Construction Exit with Wash Rack 
 
 

If the construction exit pad is located in an area with soils that will not support traffic 
when wet, an underliner of geotextile will be required to provide stability to the pad. 
 
Construction of stabilized roads throughout the development site should be 
considered to lessen the amount of mud transported by vehicular traffic. The 
construction exit pad should be located to provide for maximum use by construction 
vehicles.  

 
Consideration should be given to limiting construction vehicles to only one ingress 
and egress point.  Measures may be necessary to make existing traffic use the 
construction exit pad. 

Design Criteria 

Aggregate size  

Aggregate should be Alabama Highway Department coarse aggregate gradation 
No.1.   
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Pad Thickness        

The exit pad shall have a minimum aggregate thickness of 6”. 

Pad Length 

The exit pad should provide for entering and parking the longest anticipated 
construction vehicles. A pad is typically 50 feet long but the required length may be 
longer or shorter. 

Pad Width 

The exit pad width is typically 20 feet but may be narrower or wider to equal the full 
width of the vehicular egress.    

Geotextiles  

A non-woven geotextile meeting the requirements shown in the table below for Class 
IV geotextiles should be used under the rock when the subgrade is soft or the blow 
count is less than 10.  

 
 

Table CEP-1     Requirements for Nonwoven Geotextile  
Property Test 

method 
Class I Class II Class III Class IV 1 

Tensile strength (lb) 2 ASTM D  4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 
2
 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. #40 

3
 

As specified 
max. #40

3
 

As specified 
max. #40

3
 

As specified 
max. #40 

3
 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 

1     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are  
       particularly  well suited to class IV. Needle-punched geotextile are required for all other  
       classes. 
2     Minimum average roll value (weakest principal direction). 
3     U.S. standard sieve size. 
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Washing  

A washing facility shall be provided if necessary to prevent mud and caked soil from 
being transported to public streets and highways. It shall be constructed of concrete, 
stone, and/or other durable materials. Provisions shall be provided for the mud and 
other material to be carried away from the washing facility to a sediment trap or basin 
to allow for settlement of the sediment from the runoff before it is released from the 
site. 
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Land Grading (LG) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Land grading is reshaping of the ground surface to provide suitable topography for 
buildings, facilities and other land uses, to control surface runoff, and to minimize 
soil erosion and sedimentation both during and after construction. This practice 
applies to sites where the existing topography must be modified to prepare for 
another land use, or where adapting proposed development to the existing landscape 
can reduce the erosion potential of the site and the cost of installing erosion and 
sediment control measures. In some instances other practices such as diversions can 
be used to reduce the length of continuous slopes and reduce erosion potential. 

Planning Considerations 

A detailed plan should be developed by a qualified design professional for all land 
grading activities at the project site.  The plan should show all areas to be disturbed, 
the areas of cut, areas of fill, and the finished elevation for all graded areas. 
 
The grading plan should be designed to protect existing vegetation where possible, 
especially around natural drainageways.  Grading activities should be scheduled to 
minimize the area disturbed at any one time during the construction process.  The 
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plan should include provisions for stabilizing disturbed areas immediately after final 
grading is completed.  Provisions should also be made to protect existing 
underground utilities.  Finally, topsoil should be removed and stockpiled for use in 
revegetating the site. 
 
The grading plan should also include necessary practices for controlling sediment and 
erosion at the site.  These practices could include stable outlets and slope breaks.  

Design Criteria  

Site Preparation 

A detailed survey of the construction site should be performed by a qualified 
surveyor prior to grading plan development.  This survey should include existing 
topographic information at the site including existing elevations, existing drainage 
patterns, locations of existing overhead and underground utilities, and construction 
limit boundaries. 
 
The grading plan should require that the existing topsoil at sites to be graded be 
removed as the first step in the grading process.  The plan should include a location 
on the construction site where topsoil will be stockpiled.  Stockpiled topsoil should 
be protected by temporary vegetation (see Temporary Vegetation practice) until it is 
used to cover disturbed areas in advance of permanent vegetation of the site. 
 
The plan should include a schedule of disturbance activities that minimizes the area 
disturbed at any point in time.  In areas where clearing of existing vegetation is 
planned, the area should be cleared and grubbed by removing trees, vegetation, roots 
and other debris such as trash.  In areas to be filled all loose or weak soil and 
oversized rocks should be removed from the area.  The foundation of the area to be 
filled should consist of soil or rock material of adequate strength to support the 
proposed fill material and the structures to be built at the site.  The exact depth of 
material to be removed should be determined by a qualified geotechnical professional 
according to accepted engineering standards. 

Grading 

A plan for placement of fill should be developed by a qualified geotechnical 
professional.  The plan should specify the source of fill materials, which should be 
obtained on site if possible.  Materials used for fill, when placed according to the 
plans and specifications, should provide sufficient strength to support structures 
planned for construction at the location. 
 
Loose fill material should be placed in layers not exceeding 9” in thickness.  The 
materials should be compacted at a moisture content and to a dry density that will 
produce the design bearing strength required for structures planned at the site.  A 
qualified geotechnical engineer should provide fill placement specifications using 
standard accepted engineering practices. 
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Slope lengths at the site should be minimized using diversions as slope breaks to 
reduce erosion potential (see Diversion practice).  The following table gives guidance 
on the horizontal spacing of slope breaks: 

 
 

Table LG-1     Guidelines for Spacing Slope Breaks 
Slope Spacing (Ft) 

33-50% 20 

25-33% 40 

15-25% 60 

10-15% 80 

6-10% 120 

3-6% 200 

<3% 300 

            
 

In areas where seepage and ground water are present subsurface drains should be 
installed to improve slope stability or soil bearing capacity (see Subsurface Drain 
practice). 
 
Steep slopes should be avoided if possible.  Slopes that are to be vegetated should be 
2 horizontal to 1 vertical or flatter.  If the slope is to be maintained by tractor or other 
equipment the slope should be 3 horizontal to 1 vertical or flatter.  Slopes should be 
designed to blend with surrounding topography as much as possible. 

Erosion Control 

The grading plan should include provisions for stabilization of graded areas 
immediately after final grading is completed.  On areas that will have no additional 
disturbance, permanent vegetation should be applied immediately to the site (see 
Permanent Seeding practice).  On areas where work is to be interrupted or delayed 
for 14 working days or longer, such as topsoil stockpiles, the area should be 
stabilized using mulch or temporary seeding (see Mulching or Temporary Seeding 
practice).  Other stabilization measures such as erosion control blankets should be 
used in extreme conditions, such as steep slopes and channels. 

 
Where practical, runoff from undisturbed off-site areas should be diverted around the 
construction site to prevent erosion on the disturbed areas (see Diversion practice). 

Sediment Control 

Any required sediment control practices should be installed before the land 
disturbance activities in the drainage area of the sediment control practice. Until 
disturbed areas can be stabilized, appropriate sediment control measures will be 
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maintained to minimize sediment delivery off-site.  Measures should include as a 
minimum: 
 

• Sediment Barriers – Placed along toes of slopes and drainageways (see 
Sediment Barrier practice). 

 
• Sediment Basins – Divert sediment laden runoff to basins as needed to 

minimize off-site sedimentation (see Sediment Basin practice). 
 
• Inlet Protection – Where sediment-laden runoff is diverted to on-site 

stormwater drain inlets, the inlets should be protected with an appropriate 
sediment control practice. 

 
• Stabilized Outlets – All runoff from the site should be conveyed in stabilized 

channels (see Grassed Swale, Lined Swale, or Channel Stabilization 
practice). 
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Topsoiling (TSG) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Topsoiling is the removal of a desirable soil surface, referred to as topsoil, at a site 
prior to construction and using it on areas to be vegetated. Topsoiling a site usually 
improves the quality of the plant growth medium at the site and increases the 
likelihood of successful plant establishment and performance.  This practice applies 
to sites that are to be disturbed by excavation, compaction or filling, and to other 
areas where the subsoil is unsuitable for plant growth. 

Planning Considerations 

Topsoil is the surface layer of the soil profile, generally characterized as darker than 
the subsoil due to enrichment with organic matter. It is the major zone of root 
development and biological activity. Microorganisms that enhance plant growth 
thrive in this layer. Topsoil can usually be differentiated from subsoil by texture as 
well as color. Clay content usually increases in the subsoil.   
 
The depth of topsoil may be quite variable.  On severely eroded sites it may be non-
existent. 
 
Advantages of topsoil include its high organic-matter content and friable consistency 
(soil aggregates can be crushed with only moderate pressure), and its available water-
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holding capacity and nutrient content. Most often it is superior to subsoil in these 
characteristics. The texture and friability of topsoil are usually much more conducive 
to seedling emergence and root growth.  
 
In addition to being a better growth medium, topsoil is often less erodible than 
subsoils, and the coarse texture of topsoil increases infiltration capacity and reduces 
runoff.   
 
Although topsoil provides an excellent growth medium, there are disadvantages to its 
use. Stripping, stockpiling, and reapplying topsoil, or importing topsoil, may not 
always be cost-effective. Topsoiling can delay seeding or sodding operations, 
increasing the exposure time of denuded areas.  Most topsoil contains weed seeds, 
and weeds may compete with desirable species. 
 
In site planning, the option of topsoiling should be compared with that of preparing a 
seedbed in subsoil. The clay content of subsoils does provide high moisture 
availability and deter leaching of nutrients. When properly limed and fertilized, 
subsoils may provide a good growth medium especially if there is adequate rainfall or 
irrigation water to allow root development in otherwise high density material. 
 
Topsoiling is strongly recommended where ornamental plants or high-maintenance 
turf will be grown. Topsoiling is a recommended procedure when establishing 
vegetation on shallow soils, soils containing potentially toxic materials, and soils of 
critically low pH (high acid) levels.   

 
If topsoiling is to be done, the following items should be considered: 
 

• An adequate volume of topsoil should exist on the site. Topsoil will be 
spread at a compacted depth of 4” or greater. 

 
• The topsoil stockpile should be located so that it meets specifications and 

does not interfere with work on the site, block drainage or release appreciable 
amounts of sediment. 

 
• Allow sufficient time in scheduling for topsoil to be spread and bonded prior 

to seeding, sodding, or planting. 
 

• Care must be taken not to apply topsoil to subsoil if the two soils have 
contrasting textures.  Clayey topsoil over sandy subsoil is a particularly poor 
combination, as water creeps along the junction between the soil layers and 
causes the topsoil to slough.   

 
• If topsoil and subsoil are not properly bonded, water will not infiltrate the 

soil profile evenly and it will be difficult to establish vegetation. 
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Design criteria 

Materials 

Field exploration of the site should be made to determine if there is sufficient surface 
soil of good quality to justify stripping. Topsoil shall be friable and loamy (loam, 
sandy loam, silt loam, sandy clay loam, and clay loam).  It shall be free of debris, 
trash, stumps, rocks, roots and noxious weeds, and shall give evidence of being able 
to support healthy vegetation. It shall contain no substance that is potentially toxic to 
plant growth. 
 
Potential topsoil should be tested by a recognized laboratory. It should meet the 
following criteria: 
 

• Organic matter content should be not less than 1.0% by weight. 
 

• pH range should be from 6.0-7.5. If pH is less than 6.0, lime should be added 
in accordance with soil test results or in accordance with the 
recommendations of the vegetative establishment practice being used.   

 
• Soluble salts shall not exceed 500 ppm.   

 
• If additional off-site topsoil is needed, it should meet the standards stated 

above. 
 

• The depth of material meeting the above qualifications should be at least 4”. 
Soil factors such as rock fragments, slope, depth to water table, and layer 
thickness affect the ease of excavation and spreading of topsoil.   

 
Generally, the upper part of the soil, which is richest in organic matter, is most 
desirable; however, material excavated from deeper layers may be worth storing if it 
meets the other criteria listed above.   

Stripping  

Strip only those areas that will be affected by construction or development. A normal 
stripping depth is 4-6” but deeper depths may be satisfactory if the soil is suitable and 
undercutting is allowable in locations such as buildings, water impoundment 
structures, roadways, etc.  Appropriate sediment control measures such as sediment 
barriers, sediment basins, inlet protection, etc., should be in place before the topsoil is 
stripped. Stripping should not be done on areas intended to support conventional on-
site effluent disposal lines (field lines). 



Chapter 4 

70 

Stockpiling 

The stockpile location should be out of drainageways and traffic routes. Stockpiles 
should not be placed on steep slopes where undue erosion will take place. Measures 
should be taken to prevent erosion of the stockpiles. These would include: 
 

• Mulching the stockpile when it is left inactive for 14 days or longer. 
 

• Planting temporary vegetation when the stockpile is to be inactive over 30 
days. 

 
• Covering the stockpile with plastic whenever the piles are small or any soil 

loss would damage existing buildings or facilities. 
 

• Planting permanent vegetation when the stockpile use will be inactive over 
12 months. 

 
• In cases where the stockpile is small and will be removed in less than 14 

days, it may be more practical to use a sediment barrier than an erosion 
control practice. 

Site Preparation 

Areas to be covered with topsoil shall be excavated, graded, filled and shaped to the 
proper lines, grades and elevations before topsoil placement is started. 
 
The subgrades should be checked for pH and limed if it is less than 6.0. Liming shall 
be done in accordance with soil tests and in relation to the seeding mixture to be 
planted.  Incorporate lime to a depth of at least 2” by discing. 

Applying Topsoil 

The subsoil should be disced or scarified to a depth of 2” to enhance bonding of the 
subsoil and topsoil, immediately before placement of topsoil. Topsoil should be 
uniformly spread to a minimum compacted depth of 4”. Required volumes of topsoil 
may be determined using Table TSG-1. 
 
 
Table TSG-1     Volume of Soil Needed for Topsoiling  

Depth to Spread 
(inches) 

Cubic Yards Per 1,000 
Sq. Ft. 

Cubic Yards Per Acre 

1 
 

2 
 

3 
 

4 
 

5 

3.1 
 

6.2 
 

9.3 
 

12.4 
 

15.5 

134 
 

268 
 

403 
 

537 
 

672 
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6 

 
18.6 

 
806 

 
When applying topsoil, maintain needed erosion control practices such as diversions, 
grassed swales, lined swales, etc.   
                               
Topsoil should not be spread when it or the subgrade is frozen or muddy.   
 
Precautions should be taken to prevent layering of the topsoil over the subsoil.  
Mixing and bonding of the two soils should be enhanced. 
 
Settling of the topsoil is necessary to bond the soils together, but undue compaction 
should be prevented. Light compaction is necessary to increase soil strength, reduce 
erosion and enhance vegetation establishment. Excessive compaction should be 
prohibited as it increases runoff and inhibits seed germination and root development.   
 
Surface irregularities that would impede drainage, increase erosion or otherwise 
damage the site should be removed in final grading.  
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Chemical Stabilization (CHS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Sunshine Supplies, Inc. 

Practice Description 

Chemical erosion control on construction sites in the Southeast usually involves a 
water-soluble anionic polyacrylamide product referred to as PAM. It is used to 
minimize soil erosion caused by water and wind.  PAM is typically applied with 
temporary seeding and or mulching on areas where the timely establishment of 
temporary erosion control is so critical that seedings and mulching need additional 
reinforcement. It may be used alone on sites where no disturbances will occur until 
site work is continued and channel erosion is not a significant potential problem.  
 
Only PAM is currently included in this practice. 

Planning Considerations            

Anionic PAM is available in emulsions, powders, and gel bars or logs.  Anionic PAM 
should be used in combination with other Best Management Practices.  The use of 
seed and mulch should be considered for providing erosion protection beyond the life 
of the anionic PAM.  If the area where PAM is applied is disturbed after the 
application, the application will need to be repeated. 

 
Following are additional considerations to enhance the use of or avoid problems with 
the use of anionic PAM: 
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• Use setbacks when applying anionic PAM near natural water bodies. 

 
• Decreased performance by the PAM can be expected if the PAM is exposed 

to ultraviolet light or if there is a delay between mixing the PAM with water 
and applying it to the exposed soil. 

 
• When used in flow concentration channels, PAM’s effectiveness for 

stabilization is decreased. 
 

• If seed is applied with the anionic PAM, mulch should be used to protect the 
seed. 

 
• Never add water to PAM, add PAM slowly to water. If water is added to 

PAM, the PAM tends to clot and form “globs” which can clog dispensers.  
This will result in an increased risk of under-application of the product. 

 
• Only use anionic PAM.  Not all polymers are PAM. 
 
• Requests to use other products on permitted sites should be made to the state 

environmental agency. 

Design Criteria 

Application rates shall conform to manufacturer’s guidelines for application.  The 
following specific criteria shall be followed: 

 
• Only the anionic form of PAM shall be used.  Cationic PAM is toxic and 

shall NOT be used. 
 

• PAM and PAM mixtures shall be environmentally benign, harmless to fish, 
wildlife, and plants.  PAM and PAM mixtures shall be non-combustible. 

 
• Anionic PAM, in pure form, shall have less than or equal to 0.05% 

acrylamide monomer by weight, as established by the Food and Drug 
Administration and the Environmental Protection Agency. 

 
• To maintain less than or equal to 0.05% of acrylamide monomer, the 

maximum application rate of PAM, in pure form, shall not exceed 
200/pounds/acre/year.  Do not over apply PAM.  Excessive application of 
PAM can lower infiltration rate or suspend solids in water, rather than 
promoting settling. 

 
• Users of anionic PAM shall obtain and follow all Material Safety Data Sheet 

requirements and manufacturer’s recommendations. 
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• Additives such as fertilizers, solubility promoters or inhibitors, etc. to PAM 
shall be non-toxic. 

 
• The manufacturer or supplier shall provide written application methods for 

PAM and PAM mixtures.  The application method shall ensure uniform 
coverage to the target and avoid drift to non-target areas including waters of 
the state.  The manufacturer or supplier shall also provide written instructions 
to ensure proper safety, storage, and mixing of the product. 

 
• Gel bars or logs of anionic PAM mixtures may be used in ditch systems.  

This application shall meet the same testing requirements as anionic PAM 
emulsions and powders. 

 
• To prevent exceeding the acrylamide monomer limit in the event of a spill, 

the anionic PAM in pure form shall not exceed 200 pounds/batch at 0.05% 
acrylamide monomer or 400 pounds/batch at 0.025% acrylamide monomer. 
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Dune Sand Fence (DSF)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management  

Practice Description 

A dune sand fence is a temporary barrier consisting of wooden slots installed across a 
dune landscape perpendicular to the prevailing wind. Dune sand fence reduces wind 
velocity at the ground surface and traps blowing sand. Sand fencing and appropriate 
planting materials can be used to build frontal ocean dunes to control beach erosion 
and flooding behind frontal dunes from wave overwash. Sand fence is applicable 
where sand can be trapped to enhance dune vegetation. 

Planning Considerations 

Coastal beaches are subject to regulations from a variety of Federal, State, and local 
agencies including the requirements of the Coastal Nonpoint Pollution Control 
Program. Permits or other approval procedures must be requested and granted by all 
appropriate jurisdictions before work is performed.   
 
Coastal areas are affected by many dynamic systems.  Detailed studies are often 
required to determine the possible effects that may result from dune modifications. 
Environmental assessments are generally required including public review and 
comment.   
 
Plans should include details to install an additional set of fences over the existing 
fence until the barrier dune has reached a protective height. 
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Dune sand fences must be constructed in such a manner that impacts to nesting 
endangered sea turtles are minimized. 
 
Dune sand fences are components of dune erosion control systems and are most 
effective when used with other practices including Dune Walkover and Dune 
Vegetation Planting. 
 
The specific location of a sand fence is based on professional knowledge and 
experience considering the factors that relate to natural dune establishment and 
sustainability. 

Design Criteria 

Scheduling       

Attempt to install sand fencing during the recommended planting periods for the 
associated dune vegetation plantings that are planned. 

Site Preparation 

Plan to determine if underground utilities exist on the site, mark their location and 
locate fence lines and stakes to not damage the utilities.  
 
Obstacles that will prevent installation of the sand fence will need to be removed 
before any work begins. 

Installing the Dune Sand Fence  

Erect the sand fences a minimum of 100 feet (horizontal distance) from the Mean 
High Tide (MHT) line with two parallel lines or rows of fence approximately 30 feet 
apart. The rows should be roughly parallel to the water line and be as close as 
possible to a right angle to the prevailing winds. See Figure DSF-1 for a plan view of 
a conceptual erosion and sediment control system. 
 
As the fences fill with sand, an additional set of fences should be planned to be 
placed over those that are filled until the barrier dune has reached a protective height. 
To widen an old dune, fencing should be set seaward at a distance of 15 feet from its 
current base. 

Materials 

Use standard commercial 4-foot sand fences that consist of wooden slats wired 
together with spaces between the slats. The distance between slats is 1¼” or 
approximately equal to the slat width. The fence should be sound and free of decay, 
broken wire, and missing or broken slats. 
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The fence should be made from Grade A or better spruce with slats 1¼” wide and 
about 1¼” of space between laths or pickets. The 4-feet high fence should be woven 
between 5 two-wire cables of copper bearing, galvanized wire. The laths or pickets 
should be hot dipped in a red oxide weather resistant stain. 

 
Wooden posts for fence support may be of pressure treated yellow pine or untreated 
black locust, red cedar, white cedar or other wood of equal life and strength. Use 
standard fence posts at least 7 feet long with a diameter of 3” to 4”. Posts should be 
set at least 3 feet deep no further than 10 feet apart and not concreted in place. Four 
wire ties should be used to fasten the fence to the wood posts. Weave the fence 
between posts so that every other post will have fencing on the ocean side of posts. 
Tie wires should be no smaller than 12 gauge galvanized wire. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure DSF-1     Typical Dune Erosion Control System with Sand Fence  
 

Construction Verification 

Conduct inspections to determine that materials and installation meet plan 
specifications. 
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Dune Vegetation Planting (DVP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management  

Practice Description 

Dune vegetation planting is the establishment of perennial vegetation on dunes from 
seed or vegetative material.  Perennial dune vegetation provides economical long-
term erosion control and helps prevent sediment from leaving the site.  This practice 
is used where vegetation is desired and appropriate to permanently stabilize the dune. 
Additional measures, such as crosswalks and barriers, are often needed to develop 
successful establishment of the vegetation.  

Planning Considerations 

Coastal beaches are subject to regulations from a variety of Federal, State and local 
agencies. Permits must be requested and granted by all appropriate jurisdictions 
before work is performed. 
 
Protection of dunes from human and vehicular traffic is essential if vegetation is to 
succeed. 
 
There are only a few plant species that are tolerant of the stresses of the beach 
environment. Plants must be able to survive burial by blowing sand, sand blasting, 
salt spray, saltwater flooding, drought, heat, and low nutrient supply. 
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Mulch usually used with other seedings (straw, hay, netting, peg and twine, and 
asphalt) is not recommended due to the difficulty in applying and anchoring the 
mulch and its untidy appearance.   
 
Supplemental water (irrigation) is usually required during the first growing season to 
obtain good plant survival. 

Design Criteria 

Plant Materials 

Use commercially available plant materials/varieties that are adapted in Alabama for 
coastal dune stabilization. See the section Protecting the Coastal Dunes in Chapter 2, 
Table DVP-1 and the planting guides at the end of this practice for information to use 
in selecting plants. 
 
Planting stock is available from commercial nurseries. Plants from 2-4” pots are 
generally adequate for most stabilization and building work.  Smaller plants may be 
used on sites under ideal planting conditions or irrigation. Plants from pots larger 
than 4” are desirable only where aesthetics or traffic control is important, or erosion 
is extreme. Bare root stock dug from vigorous stands and planted when fresh gives 
survival and growth rates equal to potted materials. Unrooted stolons of bitter 
panicum may be cut after seed is mature and planted at 3 vertical cuttings per 
planting space or uncut stems in 3” to 4” deep furrows 12-18” apart. ‘Atlantic’ 
coastal panicgrass may be direct seeded at 15 pounds per acre, drilled or sowed in 2” 
deep furrows. 

 Site Preparation 

Tillage or liming is not required for planting on beach sand. Install the dune      
crossover structures, sand fences and the irrigation system prior to planting. 

Planting Date 

Plant vegetative material from fall until early spring. See plant guides for more 
detailed information on each species. Seedings should be made from late winter to 
early spring. 

Planting Depth 

Plants for the dunes should be planted at least 6-8” or deep enough to have adequate 
soil moisture at the time of planting. 
 
Use freshly dug bare root tillers, rooted stem cuttings or nursery grown potted 
vegetative material.   
 
Use a tree dibble, or spade to plant the vegetative material.  
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Spacing 

Plantings must consist of at least 10 feet (strips) of dune building vegetation. Wider 
areas may be considered based on the severity of the site.  Herbaceous plant spacing 
ranges from 1-3 feet, but is typically 18” for 1-4” potted stock or bare root plugs of 
the same diameter. 

1st Year Fertilization 

Initial fertilization is best done at planting with slow release complete fertilizer, such 
as 14-14-14, at a rate of 1 ounce per plant placed under the plant. Initial fertilization 
may also be provided with 200-300 pounds of mineral 13-13-13 per acre broadcast 6 
weeks after planting.  

2nd Year Fertilization  

Maintenance fertilization should be provided with 400 pounds of 13-13-13 per acre 
per year split in two applications during the growing season before September 1.  
Fertilization is recommended until the plants spread to provide complete cover and 
after storms damage stands. 

Irrigation 

Supplemental water (irrigation) is usually needed on dune plantings to provide 
adequate moisture during the initial establishment period. 
 

 
Table DVP-1     Commonly Used Plants for Dune Stabilization 

Species Plant 
Spacing 

Preferred 
Planting Period* 

Method 

Sea Oats  (Uniola paniculata) 
 
12 – 36” 

 
March 1-June 1 

 
Potted plants 

Atlantic Coastal Panigrass       
(Panicum amarum var-amarulum) 

 
12 – 36” 

 
March 1- June 1 

 
Seed or sprigs 

Flageo Marshhay Cordgrass              
(Spartina patens) 

 
12 – 24” 

 
March  1- June 1 

 
Sprigs 

Sharpe Marshhay Cordgrass             
(Spartina patens) 

 
12 – 24” 

 
March 1- June 1 

 
Sprigs 

North PA Bitter Panicum                    
(Panicum amarum) 

 
24 – 36” 

 
March  1- June 1 

Potted plants or  
bare root plugs 

South PA Bitter Panicum                    
(Panicum amarum) 

 
24 – 36” 

 
March  1- June 1 

Potted plants or  
bare root plugs 

 
* See planting guide for each species for more details on planting dates. 
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Dune Walkover (DW)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management  

Practice Description 

A dune walkover is a measure consisting of elevated walks that are constructed 
across the dune system. It provides pedestrian access to the beach area and protects 
the dunes from erosion. It is applicable on sparsely vegetated dunes where pedestrian 
access adversely impacts the vegetation and on dunes with adequate vegetation where 
pedestrian access is planned and vegetation is needed to protect the dunes from 
erosion. 

Planning Considerations 

Coastal beaches are subject to regulations from a variety of Federal, State, and local 
agencies. Permits must be requested and granted by all appropriate jurisdictions 
before work is performed. 
 
Coastal areas are affected by many dynamic systems.  Detailed studies are often 
required to determine the possible effects that may result from dune modifications. 
Environmental assessments are generally required including public review and 
comment. 
 
Dune walkovers are components of dune erosion control systems and are most 
effective when used with other practices including Dune Vegetation Planting and 
Dune Sand Fence. 
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Design Criteria 

Scheduling       

Attempt to construct dune walkovers during the recommended planting periods for 
the associated dune vegetation plantings that are planned. 

Site Preparation 

Ensure that all necessary materials are on the site before any work begins. 

Construction  

Develop construction plans based on sound building concepts that meet the 
requirements of the Coastal Nonpoint Pollution Control Program. Plans for Dune 
walkovers should consider the following guidance. 

    
• Locate cross-over structures at sites that consider both people and site 

protection concerns. 
 
• All load-bearing connections to the post should be made by bolts or lag 

screws. 
 
• Utilize appropriate standard drawings developed specifically for the coastal 

zone if they are available. 

Materials 

All lumber materials should be pressure treated no.2 yellow pine in accordance with 
American Wood Preservers Association standard C-2. Treatment should be to 0.40 
lbs. CCA per cubic foot, or greater or other copper-based preservatives with 
treatment rates recommended for ground contact applications. 
 
All nuts, bolts, washers, nails, and other hardware should be hot dipped galvanized 
metal or other corrosion resistant fasteners. 

Erosion Control  

Plan to minimize the size of all disturbed areas and vegetate as soon as each phase of 
construction is complete.   
 
Develop a planting plan that utilizes adapted species. See Figure DCW-1 and Dune 
Vegetation Planting practice for details to incorporate into the planting plan.  
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Figure DCW-1     Typical Dune Walkover System 
 

Safety 

Specify that equipment used in construction should be free of leaks of fuel and 
hydraulic fluids. 
 
Plan for fencing and warning signs if trespassing is likely during construction. 

Construction Verification 

Plan for construction inspections to determine that materials and construction meet 
plan specifications. 
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Dust Control (DC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Dust control includes a wide range of techniques that prevent or reduce movement of 
wind-borne soil particles (dust) during land disturbing activities.  This practice 
applies to construction routes and other disturbed areas where on-site and off-site 
damage or hazards may occur if dust is not controlled. 

Planning Considerations 

Construction activities that disturb soil can be a significant source of air pollution. 
Large quantities of dust can be generated, especially in “heavy” construction 
activities such as land grading for road construction and commercial, industrial or 
subdivision development. 

 
The scheduling of construction operations so that the least amount of area is 
disturbed at one time is important in planning for dust control. 

 
The greatest dust problems occur during dry periods. Therefore, to the extent 
practicable do not expose large areas of bare soil during drought conditions.  
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Where wind erosion is a potential cause of dust problems, preserving vegetation 
should be considered as a passive measure. Leave undisturbed buffer areas between 
graded areas wherever possible. 

 
Installing temporary or permanent surface stabilization measures immediately after 
completing land grading will minimize dust problems. 

Design Criteria 

Permanent Methods 

Vegetative Cover  

For disturbed areas not subject to traffic, vegetation provides the most practical 
method of dust control. Establish vegetative cover according to the Permanent 
Seeding or Temporary Seeding practice. 

Topsoiling 

This entails covering the surface with less erosive soil material.  See Topsoiling 
practice for guidance. 

Stone 

Stone used to stabilize construction roads can also be effective for dust control.  
Stone should be spread a minimum of 6” thick over construction roads in the 
disturbed area.  For heavily traveled roads or roads subjected to heavy loads the stone 
thickness should be 8” to 10”. A non-woven geotextile meeting the requirements 
shown in the Table DC-1 for Class IV geotextiles should be used under the rock 
when the subgrade is soft or the blow count is less than 10.  

 

Temporary Methods 

Mulches 

Mulch offers a fast, effective means of controlling dust when properly applied. See 
Mulching practice for guidelines for planning and installing the practice. 

Temporary Vegetative Cover 

For disturbed areas where no activity is anticipated for 14 days or longer, temporary 
seeding can effectively control dust.  Establish vegetative cover according to 
Temporary Seeding practice guidelines. 

Calcium Chloride  

Calcium chloride may be applied by mechanical spreader as loose, dry granules or 
flakes at a rate that keeps the surface moist but not so high as to cause water pollution 
or plant damage. Sites may need to be retreated because the product degrades over 
time. 

 



  Best Management Practice Design 
 

95 

Table DC-1     Requirements for Nonwoven Geotextile  

Property Test method Class I Class II Class III Class IV 1

Tensile 
strength (lb) 2 

ASTM D   4632 
grab test 

180  
minimum 

120  
minimum 90  minimum 115  

minimum 

Elongation at 
failure (%) 2 ASTM D 4632 ≥ 50 ≥ 50 ≥ 50 ≥ 50 

Puncture 
(pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light 
(% residual 

tensile 
strength) 

ASTM D 4355 
150-hr exposure

  
70  minimum 70  minimum 70  minimum 70  minimum 

Apparent 
opening  size 

(AOS) 
ASTM D 4751 As specified 

max. no.40 3 
As specified 
max. no.40 3 

As specified 
max. no.40 3 

As specified 
max. no.40 3 

Permittivity 
sec–1 ASTM D 4491 0.70  

minimum 
0.70 

minimum 
0.70  

minimum 
0.10  

minimum 

Table copied from NRCS Material Specification 592. 
 
1     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are particularly well  
       suited to class IV. Needle-punched geotextile are required for all other classes.  
2 Minimum average roll value (weakest principal direction). 
3      U.S. standard sieve size. 

 
Spray-on Adhesives  

Spray-on adhesives may be used on mineral soils for dust control. Traffic must be 
kept off treated areas to prevent the product from becoming ineffective.  Examples of 
spray-on adhesives for use in dust control are listed in Table DC-2. 

 
Table DC-2     Spray-on Adhesives for Dust Control on Mineral Soil 
Material Water Dilution Type of Nozzle Apply Gal/Ac 

Anionic Asphalt 
Emulsion 7:1 Coarse Spray 1,200 

Latex Emulsion 12.5:1 Fine Spray 235 

Resin In Water 4:1 Fine Spray 300 

 
 
Chemical Stabilization (CHS) 

PAM may be used on mineral soils for dust control. Traffic must be kept off treated 
areas to prevent the product from becoming ineffective. The manufacturer of supplier 
shall provide written application methods for PAM and PAM mixtures.  The 
application method shall ensure uniform coverage to the target and avoid drift to non-
target areas including waters of the State. The manufacturer or supplier shall also 
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provide written instructions to ensure proper safety, storage, and mixing of the 
product. Refer to the Planning Considerations for Chemical Stabilization (PAM) 
practice for planning consideration before deciding to use this product. 

Sprinkling or Irrigation  

Sprinkling is especially effective for dust control on haul roads and other traffic 
routes. Sprinkle the site until the surface is wet. Repeat as needed. Also bare areas 
may be kept wet with irrigation to control dust as an emergency treatment. 

Tillage  

Tillage is used to roughen the site and bring clods and moist soil to the surface. This 
is a temporary emergency measure that can be used on large open disturbed areas as 
soon as soil blowing starts. Begin tilling on the windward edge of the site. The depth 
of tillage is determined by the depth to moist soil and the amount of moist soil 
desired at the surface. In sandy soils, the depth to moist soil may make tillage 
impractical. 

Barriers 

A board fence, wind fence, sediment fence, hay bales, or similar barriers can control 
air currents and blowing soil. Place barriers perpendicular to prevailing air currents at 
intervals about 15 times the barrier height.  
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Erosion Control Blanket (ECB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Environmental Plans and Review Section, Development Department,  
DeKalb County, GA. 

Practice Description 

To aid in controlling erosion on critical areas by providing a protective cover made of 
straw, jute, wood or other plant fibers; plastic, nylon, paper or cotton.  This practice 
is best utilized on slopes and channels where the erosion hazard is high, and plant 
growth is likely to be too slow to provide adequate protective cover.  Erosion control 
blankets are typically used as an alternative to mulching but can also be used to 
provide structural erosion protection.  Some important factors in the choice of a 
blanket are: soil conditions, steepness of slope, length of slope, type and duration of 
protection required to establish desired vegetation, and probable sheer stress. 

Planning Considerations 

Care must be taken to choose the type of blanket that is most appropriate for the 
specific project needs.  Fourteen classes of erosion control blankets are discussed in 
this practice.  Manufacturer’s instructions and recommendations, as well as a site 
visit by the qualified design professional and site plan reviewer are highly 
recommended to determine a product’s appropriateness. 

Temporary Erosion Control Blankets 

Benefits of using temporary erosion control blankets include the following: 
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• Protection of the seed and soil from raindrop impact and subsequent 
displacement. 

 
• Thermal consistency and moisture retention for the seedbed area. 

 
• Stronger and faster germination of grasses and legumes. 

 
• Spreading stormwater runoff to prevent rill erosion of slopes. 

 
• Prevention of sloughing of topsoil added to steeper slopes. 

 
Because temporary blankets will deteriorate in a short period of time, they provide no 
enduring reduction in erosion potential.            

Permanent Erosion Control Blankets 

Permanent erosion control blankets are also known as permanent soil reinforcing 
mats or turf reinforcement mats.  Roots penetrate and become entangled in the 
matrix, forming a continuous anchorage for surface growth and promoting enhanced 
energy dissipation. 
 
Benefits of using permanent erosion control blankets, in addition to the benefits 
gained from using a temporary blanket include the following: 
 

• Sediment from stormwater flows is deposited in the matrix providing a fine 
soil growth medium for the development of roots. 

 
• In stormwater channels, blankets and the vegetative root system form an 

erosion resistant cover which resists hydraulic uplift and shear forces of 
channel flows. 

 
Tables ECB-1 and ECB-2 give typical applications of the different classes of erosion 
control blankets. 

Design Criteria 

General 

All blankets shall be nontoxic to vegetation and to the germination of seed and shall 
not be injurious to the unprotected skin of humans. Erosion control products shall be 
of sufficient strength to hold the prepared ground and, if applicable, cover material 
(mulch, sod, etc.) in place until an acceptable growth of natural or planted material is 
established. 
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Erosion control products shall be identified by a classification designation (Class 1.A, 
1.B, 1.C, etc.) where the classification is based on the physical properties of the 
product. 
 

 
Table ECB-1 Temporary Erosion Control Blanket Classes and Applications 
Class Application 

1.A Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to .25 pounds per square foot. 

1.B Designed for use on geotechnically stable slopes with gradients up to 4:1 
and channels with shear stresses up to .5 pounds per square foot. 

1.C Designed for use on geotechnically stable slopes with gradients up to 3:1 
and channels with shear stresses up to 1.5 pounds per square foot. 

1.D Designed for use on geotechnically stable slopes with gradients up to 2:1 
and channels with shear stresses up to 1.75 pounds per square foot. 

2.A Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to .25 pounds per square foot. 

2.B Designed for use on geotechnically stable slopes with gradients up to 4:1 
and channels with shear stresses up to .5 pounds per square foot. 

2.C Designed for use on geotechnically stable slopes with gradients up to 3:1 
and channels with shear stresses up to 1.5 pounds per square foot. 

2.D Designed for use on geotechnically stable slopes with gradients up to 2:1 
and channels with shear stresses up to 1.75 pounds per square foot. 

3.A Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to .25 pounds per square foot. 

3.B Designed for use on geotechnically stable slopes with gradients up to 1.5:1 
and channels with shear stresses up to 2 pounds per square foot. 

4 Designed for use on geotechnically stable slopes with gradients up to 1:1 
and channels with shear stresses up to 2.25 pounds per square foot. 

 
 

Table ECB-2 Permanent Erosion Control Blanket Classes and Applications 
Class Application 

5.A Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to 6 pounds per square foot. 

5.B Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to 8 pounds per square foot. 

5.C Designed for use on geotechnically stable slopes with gradients up to 5:1 
and channels with shear stresses up to 10 pounds per square foot. 
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Class Designations and Durability 

Erosion control products shall have the configurations and durability as shown in   
Tables ECB-3 and ECB-4. 

 
Table ECB-3 Typical Configuration and Durability of Temporary Erosion Control Blankets 

Class Designation Usual Configuration Typical 
Durability 

1.A 
Ultra-short term mulch control 
netting 

Mulch control netting consisting of rapidly degrading photodegradable 
synthetic mesh or woven biodegradable natural fiber netting. 3 months 

1.B 
Ultra-short term netless erosion 
control blanket 

An erosion control blanket composed of processed rapidly degrading natural 
and/or polymer fibers mechanically interlocked or chemically adhered 
together to form a continuous matrix. 

3 months 

1.C 
Ultra-short term single net erosion 
control blanket or open weave 
textile 

An erosion control blanket composed of processed degradable natural 
and/or polymer fibers mechanically bound together by a single rapidly 
degrading, synthetic or natural fiber netting to form a continuous matrix. Or 
an open weave textile composed of processed rapidly degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

3 months 

1.D 
Ultra-short term double net 
erosion control blankets 

An erosion control blanket composed of processed natural or polymer fibers 
mechanically bound between 2 rapidly degrading, synthetic or natural fiber 
nettings to forma a continuous matrix. 

3 months 

2.A 
Short-term mulch control netting 

Mulch control netting consisting of photodegradable synthetic mesh or 
woven biodegradable natural fiber netting. 12 months 

2.B 
Short-term netless erosion control 
blanket 

An erosion control blanket composed of processed degradable natural 
and/or polymer fibers mechanically interlocked or chemically adhered 
together to form a continuous matrix. 

12 months 

2.C 
Short-term single net erosion 
control blanket or open weave 
textile 

An erosion control blanket composed of processed degradable natural 
and/or polymer fibers mechanically bound together by a single degradable, 
synthetic or natural fiber netting to form a continuous matrix. Or an open 
weave textile composed of processed degradable natural or polymer yarns 
or twines woven into a continuous matrix. 

12 months 

2.D 
Short-term double net erosion 
control blanket 

An erosion control blanket composed of processed natural or polymer fibers 
mechanically bound between 2 synthetic or natural fiber nettings to forma a 
continuous matrix. 

12 months 

3.A 
Extended-term mulch control 
netting 

Mulch control netting consisting of a slow degrading synthetic mesh or 
woven natural fiber netting. 24 months 

3.B 
Extended-term erosion control 
blanket or open weave textile 

An erosion control blanket composed of processed slow degrading natural 
and/or polymer fibers mechanically bound together between 2 slow 
degrading synthetic or natural fiber nettings to form a continuous matrix. Or 
an open weave textile composed of processed slow degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

24 months 

4 
Long-term erosion control blanket 
or open weave textile 

An erosion control blanket composed of processed slow degrading natural 
and/or polymer fibers mechanically bound together between 2 slow 
degrading synthetic or natural fiber nettings to form a continuous matrix. Or 
an open weave textile composed of processed slow degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

36 months 
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Table ECB-4 Typical Configuration and Durability of Permanent Erosion 
Control Blankets 
Class 
Designation 

Usual Configuration Typical Durability 

5.A 
Permanent turf 
reinforcement mat 

A non-degradable turf reinforcement mat 
with sufficient thickness, strength and void 
space for permanent erosion protection 
and vegetation reinforcement. 

 
 
Permanent 

5.B 
Permanent turf 
reinforcement mat 

A non-degradable turf reinforcement mat 
with sufficient thickness, strength and void 
space for permanent erosion protection 
and vegetation reinforcement. 

 
 
Permanent 

5.C 
Permanent turf 
reinforcement mat 

A non-degradable turf reinforcement mat 
with sufficient thickness, strength and void 
space for permanent erosion protection 
and vegetation reinforcement. 

 
 
Permanent 

 

Materials Physical Requirements 

 
A properly designed erosion control blanket installation, requires selection of a 
product manufactured with physical properties to withstand the stresses the product 
will be subjected to for the design life of the product.  Table ECB-5 gives the 
minimum physical requirements for each class of blanket. 

Product Placement 

The erosion control product should be placed immediately after completion of the 
preparation of the area where the product will be placed. 
 
Follow the manufacturer’s recommendations for installation or use the following 
instructions. If there is a conflict, follow the manufacturer’s recommendations. Strips 
shall be rolled out flat, parallel to the direction of flow, in flumes and ditches.  On 
steep cut or fill slopes strips shall be rolled out flat, perpendicular or parallel to the 
direction of flow to reduce rill erosion. When 2 or more strips are required to cover 
an area, they shall overlap at least 3” (75 mm); however, excelsior blankets will not 
require lapping but are to be butted together and stapled with half of each staple 
located in each of the adjoining blankets. Ends of strips shall overlap at least 6” (150 
mm) with the upgrade section on top. The upslope end (anchor slot) of each strip 
shall be buried in 6” (150 mm) vertical slots, and soil tamped firmly against it. When, 
in the opinion of the qualified design professional, that conditions warrant, any other 
edge exposed to excessive flow shall be buried as noted above. The erosion control 
product shall be spread evenly and smoothly, and shall be in contact with the soil at 
all points. The product should not be stretched tight in such a manner that the 
material “tents” over the soil surface.  If the manufacturer's recommendations for 
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installation of the erosion control product are different that those given here, the 
Contractor will be required to follow the more stringent of the two. 
 

Table ECB-5 Minimum Physical Requirements For Erosion Control Blankets  
 Property 

Class 

Minimum Tensile 
Strength  
(pounds/ft.) 
(ASTM D 4595) 1  

Minimum 
Permissible Shear 
Stress 
(pounds/sq. ft.) 
(ASTM D 6460)2, 5  

Maximum “C” 
Factor for 
Temporary 
Products  
(ASTM D 6459)3, 5  

UV Stability  
(Minimum % 
tensile retention) 
for Permanent 
Products 
(ASTM D 4355) 
(500 hour exp.) 

Minimum 
Thickness 
(inches) 
For Permanent 
Products 
(ASTM D 6525)4 

1.A 6  5 0.25 0.10 @ 5:1 N/A N/A 

1.B 5 0.50 0.10 @ 4:1 N/A N/A 

 1.C 50 1.50 0.15 @ 3:1 N/A N/A 

1.D 75 1.75 0.20 @ 2:1 N/A N/A 

2.A 6  5 0.25 0.10 @ 5:1 N/A N/A 

2.B 5 0.50 0.10 @ 4:1 N/A N/A 

2.C 50 1.50 0.15 @ 3:1 N/A N/A 

2.D 75 1.75 0.20 @ 2:1 N/A N/A 

3.A 6 25 0.25 0.10 @ 5:1 N/A N/A 

3.B 100 2.00 0.25 @ 1.5:1 N/A N/A 

4 125 2.25 0.25 @ 1:1 N/A N/A 

5.A 7 125 6.00 N/A 80 0.25 

5.B 7  150 8.00 N/A 80 0.25 

5.C 7  175 10.00 N/A 80 0.25 
 

1     Minimum average roll values, machine direction.  For turf reinforcement mats used in field conditions  
       with high loading and/or high survivability requirements tensile strengths of 3000 pounds/ft or greater. 
2     Minimum shear stress the rolled erosion control products or turf reinforcement mats can sustain  
       without physical damage or excess erosion (>.5” of soil loss) during a 30 minute flow event in     
       large scale testing.  These performance test values should be supported by periodic bench scale  
       testing under similar test conditions and failure criteria using Erosion Control Technology Council Test  
       Method no.3.  For temporary products the permissible shear stress levels were established for each  
       class based on historical experience with products characterized by Manning’s roughness coefficients  
       in the range of 0.03 to 0.05. 
3    “C” factor calculated as ratio of soil loss from rolled erosion control product protected slope (tested at  
       the specified gradient) to soil loss from unprotected (control) plot in large scale testing. These  
       performance test values should be supported by periodic bench scale testing under similar test  
       conditions and failure criteria using Erosion Control Technology Council Test Method no.2. 
4     Minimum average roll values. 
5     Other large scale test methods may be determined acceptable.  
6     Obtain maximum “C” factor and allowable shear stress for mulch control nettings with the netting used  
       in conjunction with pre-applied mulch material. 
7 For turf reinforcement mats containing degradable components, all property values must be obtained  
       on the non-degradable portion of the matting alone. 

 
 

Check slots shall be 24” (600 mm) minimum width separate strips of erosion control 
product placed at right angles to the direction of water flow immediately prior to 
placing the general covering of the product. Check slots shall be made by burying a 
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tight fold of the product vertically in the soil a minimum of 6” (150 mm) deep, and 
tamping and stapling the fold in place. Check slots shall be placed so that one check 
slot, junction slot, or anchor slot of the erosion control product occurs every 50 feet 
(15 m) of slope. If the manufacturer's recommendations for the installation of check 
slots are different than those given here, the Contractor will be required to follow the 
more stringent of the two. 
 
Each strip shall be stapled in 3 rows, at each edge and the center, with staples spaced 
not more than 3 feet (900 mm) longitudinally. Check slots and ends of strips shall be 
stapled at 9” (225 mm) intervals across their width.   
 
For temporary blankets staples should be U-shaped wire with an 11 gauge thickness 
or greater.  Staples should be of sufficient thickness for soil penetration without 
undue distortion.  The legs of the staples shall be at least 6” long with a crown of 1”.  
Appropriate biodegradable staples can be used in lieu of wire staples. 
 
Permanent blankets shall be anchored in one of two ways.  Blankets can be anchored 
using sound wood stakes, 1” by 3” stock sawn in a triangular shape.  The length of 
the stakes shall be from 12” to 18” depending upon the soil compaction at the site.  
Stakes shall be installed on 4 feet centers along each edge of the blanket.  Blankets 
can also be anchored using U shaped staples of 11 gauge steel or greater with a 
minimum leg length of 8” and a 2” crown. 
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Groundskeeping (GK) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Groundskeeping, or “good housekeeping”, describes the various activities and 
measures, in addition to the specific practices used for erosion and sediment control 
that are essential during construction for the protection of environmental quality. 
Groundskeeping is applicable at all construction sites.     

Planning Considerations 

In addition to the sediment and erosion control practices included in the Handbook 
that deal directly with sediment and erosion control, some general groundskeeping 
practices are essential to the pollution prevention aspect of a Stormwater Pollution 
Prevention Plan.  Groundskeeping addresses these practices.  Included in the practice 
are the following different areas: 

 
• Inspection and Maintenance Procedures 
• Materials Inventory 
• Spill Prevention and Material Management Practices 
• Spill Controls 
• Hazardous Products 
• Air Emissions (excessive odor) 
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• Other Good Groundskeeping Practices (i.e. fugitive spray, excessive noise 
and aesthetics) 

Inspection and Maintenance Procedures 

The following inspection and maintenance procedures need to be followed to 
maintain adequate sediment and erosion controls: 

 
• All control measures need to be inspected at least once per week and 

following any accumulation of rainfall of ¾" or more within a 24-hour 
period. 

 
• All measures need to be maintained in good working order. If a repair is 

necessary, it should be initiated within 24 hours of report. 
 

• Silt fence and straw bales need to be inspected weekly for proper anchorage 
and leakage underneath. Silt fencing should also be inspected for tears. 

 
• Built-up sediment needs to be removed from silt barriers when it has reached 

½ of the height of the barrier. Sediment needs to be placed in a stabilized site 
to prevent re-entry into the same site or another entrapment area. 

 
• Sediment basins need to be inspected for depth of sediment on a monthly 

basis and built up sediment needs to be removed when ½ of the basin volume 
is filled. 

 
• Temporary and permanent seeding and plantings need to be inspected for 

bare spots, washouts and healthy growth. A person should be designated to 
be responsible for maintaining planted areas until growth has reached 1" in 
height and the area planted has 70% ground cover. 

Materials Inventory 

A materials list should be compiled for items that will be stored outside on the site 
during construction. For example: 

 
_______ Pipe, fittings and joint compounds for underground 
               utility piping 
_______ Gravel and stone bedding material 
_______ Concrete forming materials 
_______ Other (specify) _____________________________ 
_________________________________________________ 
_________________________________________________ 
_________________________________________________ 
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NOTE: Fuels, oils and other petroleum products; forming oils and compounds; 
fertilizers; pesticides; strippers; detergents; cleaners; or any other hazardous or 
toxic compounds should not be stored outside on the site unless specifically agreed 
upon by all responsible parties, including those persons responsible for enforcing 
local ordinances and policies. On-site storage should meet all local, state and federal 
rules regarding secondary containment. Additionally, local ordinances may require 
fencing and security measures for storage of these products. 

Spill Prevention and Material Management Practices 

Petroleum Products 

All vehicles kept on the site need to be monitored for leaks and receive regular 
preventive maintenance to reduce the chance of leakage. A Spill Prevention Control 
and Countermeasures (SPCC) plan should be developed for the facility to address the 
safe storage, handling and clean up of petroleum products and other chemicals. 
Petroleum products should be stored in tightly sealed containers, which are clearly 
labeled. If petroleum products are stored on site, a secondary containment facility 
will be required if the cumulative storage capacity of all tanks, greater than 55 
gallons, at the site exceeds 1,320 gallons.  Any asphalt substances used on-site should 
be applied according to the manufacturer's recommendations. 

Fueling & Servicing 

 No fueling, servicing, maintenance, or repair of equipment or machinery should be 
done within 50 feet of a stream, or within 100 feet of a stream classified for public 
water supply (PWS) or Outstanding Alabama Water (OAW), or designated as an 
Outstanding National Resource Water (ONRW), or a sinkhole. 

Mud Tracking 

A stabilized construction entrance needs to be designated on the plan. The practice 
construction exit pad provides design details for planning such an entrance. 
 
Only designated entrances should be used for construction access to the site. The 
General Contractor should be responsible for keeping mud cleaned from adjoining 
streets on a daily basis if needed. 

Concrete Trucks 

Concrete trucks should be allowed to wash only in locations where discharge is 
directed to a sediment basin. It is not permissible to discharge concrete wash directly 
to streams or storm drains. Alkalinity and chemical additives could be harmful to 
fish, stream bottom macroinvertebrates and wildlife. 

Disposal of Oil 

 No fuels, oils, lubricants, solvents, or other hazardous materials can be disposed of 
on the site. All hazardous material must be properly disposed of in accordance with 
State law.  
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Trash/Solid Waste 

The General Contractor is responsible for disposing of all solid waste from the site in 
accordance with State law.  Dumpsters or other collection facilities must be provided 
as needed.  Solid waste may not be buried on the site. 

Sanitary Waste 

The General Contractor is responsible for providing sanitary facilities on the site. 
Sanitary waste may be disposed only in locations having a State permit. 

Other Discharges 

Water for pressure testing sanitary sewers, flushing water lines, sand blasting, 
concrete cleansing, etc., may be discharged only in approved areas. Discharge of 
hydrostatic test water may require additional permitting, particularly if chlorinated 
public water is used. 

Spill Controls 

In addition to the good housekeeping practices and material management practices 
listed previously, the following procedures need to be followed for spill prevention 
and clean-up: 

 
• Manufacturer's recommended methods for spill cleanup needs to be clearly 

posted and site personnel need to be made aware of the procedures and the 
location of the information and cleanup supplies.  Refer to material safety 
data sheets (Material Safety Data Sheet). 

 
• Material and equipment necessary for spill cleanup needs to be kept in the 

material storage area on-site. Equipment and materials include, but are not be 
limited to; brooms, dust pans, mops, rags, gloves, goggles, absorbent clay 
(kitty litter), sand, sawdust, absorbent mats, and plastic and metal trash 
containers specifically for this purpose. 

 
• All spills need to be cleaned up immediately after discovery and properly 

containerized for proper disposal. Burial is not acceptable. 
 

• The spill area must be kept well ventilated and personnel need to wear 
appropriate protective clothing to prevent injury from contact with a 
hazardous substance. 

 
• Spills of toxic or hazardous material must be reported immediately to the 

appropriate state or local government agency, regardless of the size.  
 

• The spill prevention plan needs to be adjusted to include measures to prevent 
this type of spill from being repeated, and the plan needs to show how to 
clean up the spill if another one does occur. 
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Contaminated Soils 

Removal of contaminated soils and underground storage tanks should be based on 
information provided by the Alabama Department of Environmental Management 
following a proper site assessment.  

Hazardous Products 

• Products must be kept in original containers unless they are not resealable. If 
product is transferred to a new container, it must be properly marked and 
labeled. 

 
• Original labels and material safety data sheets should be retained. 

 
• If surplus product must be disposed, disposal must be done in accordance 

with Alabama Department of Environmental Management regulations.  

Air Emissions 

Burning  

Burning on the site may require a permit from the Alabama Forestry Commission. 
County or city ordinances may also apply. Starting disposal fires with diesel fuel or 
old tires is not a recommended practice.  The use of burn pits with fans to generate 
hot disposal fires decreases the fire disposal time and minimizes smoke. 

Dust Control 

Stabilizing areas with mulch as soon as possible can minimize dust. Watering should 
be provided in unstabilized areas.  

Other Good Groundskeeping Practices 

In addition to the foregoing, the following good housekeeping practices need to be 
followed during the construction of the project: 

 
• An effort should be made to store only enough product to do the job. 
 
• All materials stored on-site should be stored in a neat, orderly manner in their 

appropriate containers and, if possible, under a roof or other enclosure. 
 
• Products should be kept in their original containers with the original 

manufacturer's label. 
 
• Whenever possible, all of a product should be used up before disposing of 

the container. 
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• Manufacturer's recommendations for proper use and disposal must be 
followed (see Material Safety Data Sheet). 

 
• The site superintendent should inspect daily to ensure proper usage, storage 

and disposal of materials. 
 

• Fertilizers need to be applied only in the minimum amounts recommended by 
the manufacturer. 

 
• All paint containers need to be tightly sealed and stored when not required 

for use. Excess paint shall not be dumped into the storm sewer system but 
should be properly disposed of according to manufacturer's instructions (see 
Material Safety Data Sheet) and State regulations. 

 
• The site should be kept clean and well groomed (trash picked up regularly, 

weeds mowed and signs maintained). 
 

• Offsite fugitive spray from dust control, sand blasting and pressure washing 
must be minimized to the extent possible. 

 
• Locate activities that generate odors and noise as far from surrounding 

properties as possible (this item includes porto-lets, burn sites, fueling areas, 
equipment repair areas and dumpsters).  
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Mulching (MU) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Mulching is the application of plant residues such as straw or other suitable materials 
to the soil surface.  Mulch protects the soil surface from the erosive force of raindrop 
impact and reduces the velocity of overland flow.  It helps seedlings germinate and 
grow by conserving moisture, protecting against temperature extremes and 
controlling weeds.  Mulch also maintains the infiltration capacity of the soil. 
Mulch can be applied to seeded areas to help establish plant cover.  It can also be 
used in unseeded areas to protect against erosion over the winter or until final grading 
and shaping can be accomplished. 

Planning Considerations 

Surface mulch is the most effective, practical means of controlling runoff and erosion 
on disturbed land prior to vegetation establishment. Mulch absorbs the energy 
associated with raindrops and thereby minimizes soil particle detachment, which is 
the first process of erosion.  
 
Mulch also reduces soil moisture loss by evaporation, prevents crusting and sealing 
of the soil surface, moderates soil temperatures, provides a suitable microclimate for 
seed germination, and may increase the infiltration rate of the soil. 
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Organic mulches such as straw, wood chips and shredded bark have been found to be 
the most effective mulch materials. Materials containing weed and grass seeds which 
may compete with establishing vegetation should not be used. Also, decomposition 
of some wood products can tie up significant amounts of soil nitrogen, making it 
necessary to modify fertilization rates or add fertilizer with the mulch. 
 
A variety of erosion control blankets have been developed in recent years for use as 
mulch, particularly in critical areas such as waterways and channels. Various types of 
netting materials are also available to anchor organic mulches. 
 
The choice of materials for mulching should be based on soil conditions, season, type 
of vegetation, and size of the area. A properly applied and tacked mulch is always 
beneficial. It is especially important when conditions of germination are not 
optimum, such as midsummer and early winter, and on difficult sites such as cut 
slopes, fill slopes and droughty soils. 
 
Straw is the most commonly used material in conjunction with seeding. Wheat straw 
is the mostly commonly used straw, and can be spread by hand or with a mulch 
blower. If the site is susceptible to blowing wind, the straw should be tacked down 
with a tackifier, a crimper or a disk to prevent loss. 
 
Wood chips are suitable for areas that will not be closely mowed, and around 
ornamental plantings.  Chips do not require tacking. Because they decompose slowly 
they must be treated with 12 pounds of nitrogen per ton to prevent nutrient deficiency 
in plants. They can be an inexpensive mulch if the chips are obtained from trees 
cleared on the site. 
 
Wood fiber refers to short cellulose fibers applied as a slurry in hydroseeding 
operations.  Wood fiber hydroseeder slurries may be used to tack straw mulch on 
steep slopes, critical areas, and where harsh climatic conditions exist.  
 
Peanut hulls, cotton burs, and pine straw are organic materials that make excellent 
mulches but may only be available locally or seasonally.  Creative use of these 
materials can reduce costs. 
 
Jute mesh or the various types of netting is very effective in holding mulch in place 
on waterways and slopes before grasses become established. 
 
Erosion control blankets promote seedling growth in the same way as organic 
mulches (see Erosion Control Blanket practice). 
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Design Criteria 

Site Preparation 

Before mulching, complete the required site preparation. Site preparation includes 
grading, if needed, and seedbed preparation and fertilizing, liming and seeding if a 
planting is being made by means other than hydroseeding. 

Blowing the Mulch 

Select a mulch material based on the site and practice requirements, availability of 
material, and availability of labor and equipment. Table MU-1 lists commonly used 
mulches. 
 
Uniformly spread organic mulches by hand or with a mulch blower at a rate which 
provides about 75% ground cover. When spreading straw mulch by hand, divide the 
area to be mulched into sections of approximately 1000 sq. ft. and place 70-90 
pounds of straw (1 ½ to 2 bales) in each section to facilitate uniform distribution. 
This will be 1 ½ to 2 tons of straw per acre. In hydroseeding operations a green dye 
may be added to the slurry, to assure a uniform application. 
 
When straw mulch is subject to be blown away by wind, it must be anchored 
immediately after spreading. It can be anchored with a mulch anchoring tool or a 
regular farm disk, by setting the disk to run straight and adding weight to the disk. 
The disk should not be sharp enough to cut the straw. Disks can generally not be used 
on land with steep slopes. 
 
 
Table MU-1     Mulching Materials and Application Rates 

Material 
 

Rate Per Acre 
and  

(Per 1000 ft.2) 

Notes 

Straw with 
Seed 

1 ½-2 tons 
(70 lbs-90 lbs)  

Spread by hand or machine; anchor when 
subject to blowing. 

Straw Alone 
(no seed) 

2 ½-3 tons 
(115 lbs-160 lbs) 

Spread by hand or machine; anchor when 
subject to blowing. 

 
Wood Chips 

5-6 tons 
(225 lbs-270 lbs) 

 
Treat with 12 lbs. nitrogen/ton. 

 
Bark 

35 cubic yards 
(0.8 cubic yard) 

 
Can apply with mulch blower. 

 
Pine  Straw 

1-2 tons 
(45 lbs-90 lbs) 

Spread by hand or machine; will not blow like 
straw. 

 
Peanut Hulls 

10-20 tons 
(450 lbs-900 lbs) 

Will wash off slopes. Treat with 12 lbs. 
nitrogen/ton. 
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Liquid mulch binders can also be used to tack mulch subject to being blown away by 
wind.  Applications of liquid mulch binders and tackifiers should be heaviest at the 
edges of areas and at crests of ridges and banks, to resist wind. Binders should be 
applied uniformly to the rest of the area. Binders may be applied after mulch is 
spread or may be sprayed into the mulch as it is being blown onto the soil. Applying 
straw and binder together is the most effective method.  Liquid binders include 
asphalt and an array of commercially available synthetic binders. 
 
Emulsified asphalt is the most commonly used mulch binder. Any type thin enough 
to be blown from spray equipment is satisfactory. Asphalt is classified according to 
the time it takes to cure.  Rapid setting (RS or CRS designation) is formulated for 
curing in less than 24 hours, even during periods of high humidity; it is best used in 
spring and fall. Medium setting (MS or CMS) is formulated for curing within 24 to 
48 hours, and slow setting (SS or CSS) is formulated for use during hot, dry weather, 
requiring 48 hours or more curing time. 
 
Asphalt must not be used if significant precipitation is predicted within the optimum 
curing time for the specified emulsion. 
 
Apply asphalt at 10 gallons per 1000 sq. ft. (500 gallons per acre). Heavier 
applications will cause straw to bridge over rills. 
 
Straw mulch may also be anchored with lightweight plastic, cotton, jute, wire or 
paper netting which is stapled over the mulch. The manufacturer’s recommendations 
on stapling netting should be followed. 

Maintenance 

Inspect all mulches periodically, and after rainstorms to check for rill erosion, 
dislocation, or failure. Where erosion is observed, apply additional mulch. If washout 
occurs, repair the slope grade, reseed, and reinstall mulch. Continue inspections until 
vegetation is firmly established. 
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Permanent Seeding (PS)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Permanent seeding is the establishment of perennial vegetation on disturbed areas 
from seed.  Permanent vegetation provides economical long-term erosion control and 
helps prevent sediment from leaving the site.  This practice is used when vegetation 
is desired and appropriate to permanently stabilize the soil. 

Planning Considerations 

The advantages of seeding over other means of establishing plants include the 
smaller initial cost, lower labor input, and greater flexibility of method.  
 
Disadvantages of seeding include potential for erosion during the establishment 
stage, seasonal limitations on suitable seeding dates, and weather-related problems 
such as droughts etc. 
 
The probability of successful plant establishment can be maximized through good 
planning. The selection of plants for permanent vegetation must be site specific.  
Factors that should be considered are type of soils, climate, establishment rate, and 
management requirements of the vegetation. Other factors that may be important are 
wear, mowing tolerance, and salt tolerance of vegetation. 

 



Chapter 4 
 

116 

Plant selection for permanent vegetation should be based on plant characteristics, site 
and soil conditions, time of year of planting, method of planting, and the intended use 
of the vegetated area. Climate factors can vary widely in Alabama. Important plant 
attributes are discussed in Vegetation Establishment for Erosion and Sediment 
Control in Chapter 2. 
 
Plant selection may include companion plants to provide quick cover on difficult 
sites, late seedings, or where the desired permanent cover may be slow to establish. 
Annuals are usually used for companion plants. 
 
Seeding properly carried out within the optimum dates has a higher probability of 
success. It is also possible to have satisfactory establishment when seeding outside 
these dates.  However, as plantings are deviated from the optimum dates, the 
probability of failure increases rapidly. Seeding dates should be taken into account in 
scheduling land-disturbing activities. 
 
Site quality impacts both short-term and long-term plant success. Sites that have 
compacted soils, soils that are shallow to rock or have textures that are too clayey or 
too sandy should be modified whenever practical to improve the potential for plant 
growth. 
 
The operation of equipment is restricted on slopes steeper than 3:1, severely limiting 
the quality of the seedbed that can be prepared. Provisions for establishment of 
vegetation on steep slopes can be made during final grading. In construction of fill 
slopes, for example, the last 4-6” might not be compacted. A loose, rough seedbed 
with irregularities that hold seeds and fertilizer is essential for hydroseeding. Cut 
slopes should be roughened (see Land Grading practice). 
 
Good mulching practices are critical to protect against erosion on steep slopes. When 
using straw, anchor with netting or asphalt. On slopes steeper than 2:1, jute, 
excelsior, or synthetic matting may be required. 
        
The use of irrigation (temporary or permanent) will greatly improve the success of 
vegetation establishment. 

Design Criteria 

Plant Selection 

Select plants that can be expected to meet planting objectives. To simplify plant 
selection, use Figure PS-1 Geographical Areas for Species Adaptation and Seeding 
Dates and Table PS-1, Commonly Used Plants for Permanent Cover. Mixtures 
commonly specified by the Alabama Department of Transportation are an 
appropriate alternative for plantings on rights-of-ways. Additional information 
related to plantings in Alabama is found in Chapter 1 under the section Concepts on 
Vegetation for Erosion and Sediment Control.   
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The plants used for temporary vegetation may be used for companion plants provided 
the seeding rate is reduced by one half. See Temporary Vegetation Seeding practice 
for additional information on establishing temporary vegetation. Ryegrass or other 
highly competitive plants should not be used as a companion plant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PS-1     Geographical Areas for Species Adaptation and Seeding Dates 
 



Chapter 4 
 

118 

Table PS-1     Commonly Used Plants for Permanent Cover with Seeding 
Rates and Dates 

Species Seeding 
Rates/Ac

North Central South 

  Seeding Dates 
Bahiagrass, 
Pensacola 40 lbs -- Mar 1-July 1 Feb 1-Nov 1 

Bermudagrass, 
Common 10 lbs Apr 1-July 1 Mar 15-July 15 Mar 1-July 15 

Bahiagrass, 
Pensacola 

Bermudagrass, 
Common 

30 lbs 
5 lbs 

-- 
 Mar 1-July 1 Mar 1-July 15 

Bermudagrass, 
Hybrid 

(Lawn Types) 
Solid  
Sod Anytime Anytime Anytime 

Bermudagrass, 
Hybrid 

(Lawn Types) 
Sprigs 
1/sq ft Mar 1-Aug 1 Mar 1-Aug 1 Feb 15-Sep 1 

Fescue, Tall 40-50 lbs Sep 1-Nov 1 Sep 1-Nov 1 -- 

Sericea 40-60 lbs Mar 15-July 15 Mar 1-July 15 Feb 15-July 15 

Sericea & Common 
Bermudagrass 

40-60 lbs 
10 lbs Mar 15-July 15 Mar 1-July 15 Feb 15-July 15 

 

Seedbed Requirements 

Establishment of vegetation should not be attempted on sites that are unsuitable due 
to compaction or inappropriate soil texture, poor drainage, concentrated overland 
flow, or steepness of slope, until measures have been taken to correct these problems. 
To maintain a good stand of vegetation, the soil must meet certain minimum 
requirements as a growth medium. A good growth medium should have these 
criteria: 
 

• Sufficient pore space to permit root penetration. 
 
• Enough fine-grained soil material (silt and clay) to maintain adequate 

moisture and nutrient supply. 
 
• Sufficient depth of soil to provide an adequate root zone. The depth to rock 

or impermeable layers such as hardpans should be 12” or more, except on 
slopes steeper than 2:1 where topsoiling is not feasible. 

 
• A favorable pH range for plant growth, usually 6.0-6.5. 
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• Sufficient nutrients (nitrogen, phosphorus and potassium) for initial plant 
establishment.  

 
• Freedom from large roots, branches, stones, or large clods. Clods and stones 

may be left on slopes steeper than 3:1 if they are to be hydroseeded. 
 
If any of the above criteria are not met: i.e., if the existing soil is too dense, coarse, 
shallow or acidic to foster vegetation – chiseling, special amendments or topsoil 
should be used to improve soil conditions. The soil conditioners described below may 
be beneficial or topsoil may be applied (for guidance on topsoiling see Topsoiling 
practice).  These amendments should only be necessary where soils have limitations 
that make them poor for plant growth or for turf establishment. 

 
• Peat-appropriate types are sphagnum moss peat, reed-sedge peat, or peat 

humus, all from fresh-water sources. Peat should be shredded and 
conditioned in storage piles for at least 6 months after excavation. 

 
• Sand-should be clean and free of toxic materials. 

 
• Vermiculite-use horticultural grade.  

 
• Rotted manure-use stable or cattle manure not containing undue amounts of 

straw or other bedding materials. 
 

• Thoroughly rotted sawdust-should be free of stones and debris. Add 6 lbs of 
nitrogen to each cubic yard. 

Soil Amendments 

Liming Materials 

Lime (Agricultural limestone) should have a neutralizing value of not less than 90 
percent calcium carbonate equivalent and 90 percent will pass through a 10 mesh 
sieve and 50 percent will pass through a 60 mesh sieve. 
 
Selma chalk should have a neutralizing value of not less than 80 percent calcium 
carbonate equivalent and 90 percent will pass through a 10 mesh sieve. 

Plant Nutrients 

Commercial grade fertilizers that comply with current Alabama Fertilizer Laws 
should be used to supply nutrients required to establish vegetation. 
 
Rates of Soil Amendments 
Lime and fertilizer needs should be determined by soil tests. Soil testing is performed 
by the Auburn University Soil Testing Laboratory. The local county Cooperative 
Extension Service can provide information on obtaining soil tests. Commercial 
laboratories that make recommendations based on soil analysis may be used. 
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When soil tests are not available, use the following rates for application of soil 
amendments. 
 
Lime (Agricultural Limestone or Equivalent) 
Light-textured, sandy soils: Use 1 ton/acre (exception on sandy soils – if the cover 
will be tall fescue and clover) use 2 tons/acre. 
Heavy-textured, clayey soils: 2 tons/acre. 
(Do not apply lime to alkaline soils). 
 
Fertilizer 
Grasses alone: Use 400 lbs/acre of 8-24-24 or the equivalent.  Apply 30 lbs of 
additional nitrogen when grass has emerged and begun growth (approximately 
0.8lbs/1000 ft2). 
Grass-legume mixtures: Use 800 to 1200 lbs/acre of 5-10-10 or the equivalent. 
 
Legumes Alone 
Use 800 to 1200 lbs/acre of 0-10-10 or the equivalent. 
 
Note:  Fertilizer can be blended to meet exact fertilizer recommendations.  Take soil 
test recommendations to local fertilizer dealer for bulk fertilizer blends.  This may be 
more economical than bagged fertilizer. 

Application of Soil Amendments 

Apply lime and fertilizer evenly and incorporate into the top 6” of soil by disking, 
chiseling or other suitable means during seedbed preparation.  Operate machinery on 
the contour. 
 

Seedbed Preparation  

If needed, grade and shape to provide a surface on which equipment can safely and 
efficiently be used for seedbed preparation and seeding. 

 
Install necessary sediment control practices before seedbed preparation and complete 
grading according to the approved plan. 
 
Complete the seedbed that will adequately loosen the soil to a depth of at least 6”. 
Break up large clods, alleviate compaction, and smooth and firm the soil into a 
uniform surface. Fill in or level depressions that can collect water. 

Planting Methods 

Seeding  

Use certified seed for permanent seeding whenever possible. Certified seed is 
inspected by the Alabama Crop Improvement Association to meet high quality 
standards and will be tagged with a “Certified Seed” tag. (Note: all seed sold in 
Alabama is required by law to be tagged to identify seed purity, germination, and 



  Best Management Practice Design 
 

121 

presence of weed seeds. Seed must meet state standards for content of noxious 
weeds.)  
 
Seeding dates are determined using Figure PS-1 and Table PS-1.   
 
Inoculate legume seed with the Rhizobium bacteria appropriate to the species of 
legume.  Details of legume inoculation are located in Chapter 2 in the part on 
Vegetation for Erosion and Sediment Control under Inoculation of Legumes.  
 
Plant seed uniformly with a cyclone seeder, drill, cultipacker seeder, or by hand on a 
fresh, firm, friable seedbed. If the seedbed has been sealed by rainfall, it should be 
disked so the seed will be sown in freshly prepared seedbed. 
 
When using broadcast-seeding methods, subdivide the area into workable sections 
and determine the amount of seed needed for each section. Apply one-half the seed 
while moving back and forth across the area, making a uniform pattern; then apply 
the second half in the same way, but moving at right angles to the first pass.  
 
Cover broadcast seed by raking or chain dragging; then firm the surface with a roller 
or cultipacker to provide good seed contact. Small grains should be planted no more 
than 1” deep and grasses and legume seed no more than ½” deep. 

Hydroseeding 

Surface roughening is particularly important when hydroseeding, as roughened slope 
will provide some natural coverage for lime, fertilizer, and seed. The surface should 
not be compacted or smooth. Fine seeded preparation is not necessary for 
hydroseeding operations; large clods, stones, and irregularities provide cavities in 
which seeds can lodge. 
 
Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry 
uniformly over the area to be treated. The seed carrier should be a cellulose fiber, 
natural wood fiber or cane fiber mulch material which is dyed an appropriate color to 
facilitate uniform application of seed. Use the correct legume inoculant at 4 times the 
recommended rate when adding inoculant to a hydroseeder slurry. The mixture 
should be applied within one hour after mixing to reduce damage to seed. 
 
Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts 
may damage seed and reduce germination and seedling vigor.  
 
Fertilizer may be applied with a hydroseeder as a separate operation after seedlings 
are established. 
 
Lime is not normally applied with a hydraulic seeder because it is abrasive but if 
necessary it can be added to the seed slurry and applied at seeding or it may be 
applied with the fertilizer mixture. Also lime can be blown onto steeper slopes in dry 
form. 
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Sprigging  

Hybrid bermudagrass cannot be grown from seed and must be planted vegetatively.  
Vegetative methods of establishing common and hybrid bermudagrass, 
centipedegrass and zoysia include sodding, plugging and sprigging see Sodding 
practice. 
 
When sprigs are planted with a sprigging machine, furrows should be 4-6” deep and 
2 feet apart. Place sprigs about 2 feet apart in the row so that at least one rooting node 
is in the furrow. 
 
When broadcasting is used for sprig planting, broadcast sprigs at the specified rate 
(Table PS-1).  Press into the top ½” to 2” of soil with a cultipacker or with a disk set 
nearly straight so that the sprigs are not brought back to the surface. A mulch tacking 
machine may be used to press sprigs into the soil. 
 
Mulching 
The use of mulch will help ensure establishment of vegetation under normal 
conditions and is essential to seeding success under harsh site conditions (see 
Mulching practice). Harsh site conditions include:  seeding in late fall (wood fiber 
mulches are not adequate for this use), slopes steeper than 3:1, adverse soils (shallow, 
rocky, or high in clay or sand), and areas receiving concentrated flow. 
 
Irrigation 
Moisture is essential for seed germination and vegetation establishment. 
Supplemental irrigation can be very helpful in assuring adequate stands in dry 
seasons or to speed development of full cover. It is a requirement for establishment of 
vegetation from sprigs and should be used elsewhere when feasible. However, 
irrigation is rarely critical for low-maintenance vegetation planted at the appropriate 
time of the year. 
 
Water application rates must be carefully controlled to prevent runoff. Inadequate or 
excessive amounts of water can be more harmful than no supplemental water. 

Maintenance  

Generally, a stand of vegetation cannot be determined to be fully established until 
soil cover has been maintained for 1 full year from planting.  Inspect vegetated areas 
for failure and make necessary repairs and vegetate as soon as possible. 
 
If stand has inadequate cover, reevaluate choice of plant materials and quantities of 
lime and fertilizer.  Re-establish the stand after seedbed preparation or over-seed the 
stand. Consider seeding temporary cover if the time of year is not appropriate for 
establishment of permanent vegetation (see Temporary Seeding practice). 
 
If vegetation fails to grow, soil must be tested to determine if acidity or nutrient 
imbalance is responsible. 
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Fertilization on the typical disturbed site, full establishment usually requires 
application of fertilizer in the second growing season. Turf grasses require annual 
maintenance fertilization. Use soil tests if possible or follow the guidelines given for 
the specific seeding mixtures. 
 
Protect establishing vegetation from traffic that will be harmful. Use either temporary 
fences or barriers to protect areas that may be damaged by excessive traffic. 
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Preservation of Vegetation (PV) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Preservation of vegetation is the avoidance of an area during land disturbing and 
construction activity to prevent mechanical and other injury to desirable plants in the 
planned landscape. The practice provides erosion and sediment control and is 
applicable where vegetative cover is desired and the existing plant community is 
compatible with the planned landscape. 

Planning Considerations 

Preservation of vegetation requires good site management to minimize the  
impact of construction activities on existing vegetation. 
 
Plants to save should be identified prior to any construction activity. 
 
Proper maintenance, especially during construction, is important to ensure healthy 
vegetation that can control erosion. 
 
Different species, soil types, and climatic conditions will require different 
maintenance activities. 
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Design Criteria 

Mark Plant Area for Retention 

Groups of plants and individual trees to be retained should be located on a plan map. 
Limits of clearing should be planned outside the drip line of groups or individual 
trees to be saved. The clearing should never be closer than 5 feet to the trunk of a 
tree.  
 
Marking on the site of the groups of plants and individual trees to be retained should 
be required before construction begins. Groups of plants should be marked with 
flagging, barricade netting or other appropriate means. Individual trees to be retained 
should be marked with a highly visible paint or surveyor’s ribbon in a band circling 
the tree at a height visible to equipment operators. 

Plant Protection 

Restrict construction equipment, vehicular traffic, stockpiles of construction 
materials, topsoil etc., from the areas where plants are retained and restrict these 
activities from occurring within the drip line of any tree to be retained. Trees being 
removed shall not be pushed into trees to be retained.  Equipment operators shall not 
clean any of their equipment by slamming it against trees to be retained.   
 
Restrict burning of debris within 100 feet of the plants being preserved. Fires shall be 
limited in size to prevent damage to any nearby trees.   
 
Toxic material shall not be stored any closer than 100 feet to the drip line of any trees 
to be retained. Toxic materials shall be managed and disposed of according to state 
laws. 

Fencing and Armoring 

Groups of plants and trees should be protected by fencing or armoring where 
necessary (See Figure PV-l). The following types of fencing or armoring may be 
used: 
 

• Board Fence-Board fence may be constructed with 4” square posts set 
securely in the ground and protruding at least 4 feet above the ground. A 
minimum of 2 horizontal boards should be placed between the posts. The 
fence should be placed at the limits of the clearing around the drip line of the 
tree. If it is not practical to erect a fence at the drip line, construct a triangular 
fence near the trunk. The limits of clearing will still be the drip line as the 
root zone within the drip line will still require protection.   

 
• Cord Fence-Posts at least 2” square or 2” in diameter set securely in the 

ground and protruding at least 4 feet above the ground shall be placed at the 
limits of clearing with 2 rows of cord ¼” or thicker at least 2 feet apart 
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running between posts with strips of surveyor’s tape tied securely to the 
string at intervals of 3 feet or less. 

 
• Earth Berms-Temporary earth berms may be constructed. The base of the 

berm on the tree side should be located along the limits of clearing. Earth 
berms may not be used for this purpose if their presence will conflict with 
drainage patterns. 

 
• Additional Trees-Additional trees may be left standing as protection between 

the trees to be retained and the limits of clearing. However, in order for this 
alternative to be used, trees in the buffer must be no more than 6 feet apart to 
prevent passage of equipment and material through the buffer. 

 
• Plan for these additional trees to be reexamined prior to the completion of 

construction and either given sufficient treatment to ensure survival or be 
removed.   

 
• Trunk Armoring-As a last resort, a tree may be armored with burlap 

wrapping and 2” studs wired vertically no more than 2” apart to a height of 5 
feet. The armoring should encircle the tree trunk. Nothing should ever be 
nailed to a tree. The root zone within the drip line will still require protection. 

 
• Fencing and armoring devices should be in place before any construction 

work is done and should be kept in good condition for the duration of 
construction activities.  Fencing and armoring should not be removed until 
the completion of the construction project. 

Raising the Grade 

When the ground level must be raised around an existing tree or group of trees 
several methods may be used to insure survival.  
 
A well may be created around a group of trees or an individual tree slightly beyond 
the drip line to retain the natural soil in the area of the feeder roots (see Figure PV-2). 
When the well alternative is not practical or desirable, remove vegetation and organic 
matter from beneath the tree or trees for a distance of 3 feet beyond the drip line and 
loosen the surface soil to a depth of approximately 3” without damaging the roots. 
 
Apply fertilizer in the root area of the tree to be retained. A soil test is the best way to 
determine what type of fertilizer to use. In the absence of a soil test, fertilizer should 
be applied at the rate of 1 to 2 pounds of 10-8-6 or 10-6-4 per inch of diameter at 
breast height (dbh) for trees under 6” dbh and at the rate of 2 to 4 pounds of  10-8-6 
or 10-6-4 per inch of dbh for trees over 6” dbh.   
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Figure PV-1     Fencing and Armoring 

 
 

A dry well shall be constructed so as to allow for tree trunk diameter growth (see 
Figure PV-3). A space of at least 1 foot between the tree trunk and the well wall is 
adequate for old, slow growing trees. Clearance for younger trees shall be at least 2 
feet. The well shall be high enough to bring the top just above the level of the 
proposed fill. The well wall shall taper slightly away from the tree trunk at a rate of 
1” per foot of wall height.   

 
The well wall shall be constructed of large stones, brick, building tile, concrete 
blocks, or cinder blocks. Openings should be left through the wall of the well to 
allow for free movement of air and water. Mortar shall only be used near the top of 
the well and only above the porous fill.   
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Figure PV-2     Tree Well 
 
 
Drain lines composed of 4” high quality drain tiles shall begin at the lowest point 
inside the well and extend outward from the tree trunk in a wheel and spoke pattern 
with the trunk as the hub. Radial drain lines shall slope away from the well at a rate 
of ⅛” per foot. The circumference line of tiles should be located beneath the drip line 
of the trees. Vertical tiles or pipes shall be placed over the intersections of the two tile 
systems if a fill of more than 2 feet is contemplated. Vertical tiles shall be held in 
place with stone fill. Tile joints shall be tight. A few radial tiles shall extend beyond 
each intersection and shall slope sharply downward to insure good drainage. Tar 
paper or its approved equivalent shall be placed over the tile and/or pipe joints to 
prevent clogging and large stone shall be placed around and over drain tiles and/or 
pipes for protection. 
 
A layer of 2” to 6” of stone shall be placed over the entire area under the tree from 
the well outward at least as far as the drip line. For fills up to 2 feet deep, a layer of 
stone 8” to 12” thick should be adequate.   
 
A thick layer of this stone not to exceed 30” will be needed for deeper fills. A layer 
of ¾” to 1” stone covered by straw, fiberglass mat or a manufactured filter fabric 
shall be used to prevent soil from clogging the space between stones. Cinders shall 
not be used as fill material. Filling shall be completed with porous soil such as topsoil 
until the desired grade is reached. This soil shall be suitable to sustain specified 
vegetation.  
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Figure PV-3     Tree Well Detail 
 
 
Crushed stone shall be placed inside the dry well over the openings of the radial tiles 
to prevent clogging. The area between the trunk and the well wall shall either be 
covered by an iron grate or filled with a 50-50 mixture of crushed charcoal and sand 
to prevent anyone from falling into the dry well. 
 
Where water drainage through the soil is not a problem, coarse gravel in the fill may 
be substituted for the tile.  This material has sufficient porosity to ensure air drainage. 
Instead of the vertical tiles or pipes in the system, stones, crushed rock and gravel 
may be added so that the upper level of these porous materials slants toward the 
surface in the vicinity below the drip line.   
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Raising the grade on only one side of a tree or group of trees may be accomplished 
by constructing only half of one of these systems. 

Lowering the Grade  

Shrubs and trees shall be protected from the harmful grade cuts by the construction of 
a tree wall (see Figure PV-4). Following excavation, all tree roots that are exposed 
and/or damaged shall be trimmed cleanly and covered with moist peat moss, burlap 
or other suitable material to keep them from drying out.   
 
The wall shall be constructed of large stones, brick, building tile, concrete block or 
cinder block. The wall should be backfilled with topsoil, peat moss, or other organic 
matter to retain moisture and aid in root development. Apply fertilizer and water 
thoroughly. The tree plants should be pruned to reduce the leaf surface in proportion 
to the amount of root loss. Drainage should be provided through the wall so water 
will not accumulate behind the wall. Lowering the grade on one side of the tree or 
group of trees can be accomplished by constructing only half of this system. 

Trenching and Tunneling 

Trenching should be done as far away from the trunks of trees as possible, preferably 
outside the branches or crown spreads of trees, to reduce the amount of root area 
damaged or killed by trenching activities. When possible trenches should avoid large 
roots or root concentrations. This can be accomplished by curving the trench or by 
tunneling under large roots and areas of heavy root concentration. Tunneling under a 
species that does not have a large tap root may be preferable to trenching beside it as 
it has less impact on root systems (see Figure PV-5). 
 
Roots should not be left exposed to the air but should be covered with soil as soon as 
possible or protected and kept moist with burlap or peat moss until the trench or 
tunnel can be filled. The ends of damaged and cut roots shall be cut off smoothly and 
moist peat moss, burlap or topsoil should be placed over the exposed area.   
 
Trenches and tunnels shall be filled as soon as possible.  Care should be taken to 
ensure that air spaces are not left in the soil. Peat moss or other organic matter shall 
be added to the fill material as an aid to inducing and developing root growth. The 
tree should be fertilized and mulched to stimulate new root growth and enhance 
general tree vigor. If a large part of the root system has been damaged the crown leaf 
surface area should be reduced in proportion to the root damage. This may be 
accomplished by pruning 20-30 percent of the crown foliage. If the roots are 
damaged during the winter the crown should be pruned before the next growing 
season. If roots are cut during the growing season, pruning should be done 
immediately.   
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Treating Damaged Trees 

When trees are damaged during construction activities certain maintenance practices 
can be applied to protect the health of the tree.  
 
Soil aeration may be needed if the soil has been compacted. The soil around trees can 
be aerated by punching holes 1 foot deep and 18” apart under the crown of trees with 
an iron pipe.  
 
Damaged roots should be cut off cleanly and moist peat moss, burlap or topsoil 
should be placed over the exposed area. Bark damage should be treated by removing 
loose bark.  
Tree limbs damaged during construction or removed for any other reason shall be cut 
off above the collar at the branch junction. 
 
Trees that have been stressed or damaged should be fertilized to aid their recovery.  
 
Trees should be fertilized in the spring or fall. Fall applications are preferred.  
 
Fertilizer should be applied to the soil over the feeder roots. In no case should it be 
applied closer than 3 feet to the trunk. Root systems of trees extend some distance 
beyond the drip line. The area to be fertilized should be increased by ¼ the area of 
the crown. A soil test is the best way to determine what type of fertilizer to use. In the 
absence of a soil test, fertilizer should be applied at the rate of 1 to 2 pounds of  
10-8-6 or 10-6-4 per inch of dbh for trees under 6” dbh and at the rate of 2 to 4 
pounds of 10-8-6 or 10-6-4 per inch of dbh for trees over 6” dbh. 
 
A ground cover or organic mulch layer should be maintained around trees to prevent 
erosion, protect roots and to conserve water. 
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Figure PV-4     Tree Wall Detail 
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Figure PV-5     Trenching vs Tunneling 
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Retaining Wall (RW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A retaining wall is a constructed wall used to eliminate steep slopes between areas 
that have abrupt changes in grade. This practice is used to replace cut or fill slopes in 
confined areas or where a wall is necessary to achieve stable slopes. A retaining wall 
can be constructed of reinforced concrete, treated timbers, gabions, reinforced earth 
(a system of face panels and buried reinforcement strips), and other manufactured 
products such as interlocking concrete blocks. 

Planning Considerations 

Retaining walls to stabilize the site should be used in conjunction with steep cut or 
fill slopes, which may be unstable due to steepness, space limitations, or poor soil 
conditions to stabilize the site. Retaining walls may be used to relieve the need to 
construct cuts into steep hillsides or on small lots where fill toe-outs or slope cut-outs 
would go off of the property being developed. Retaining walls may be required to get 
the best or intended use of the property. 

 
Retaining walls can be constructed from the following materials: 
 

• Reinforced concrete 
• Concrete cribbing 
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• Treated timbers 
• Geotextile wrapped face wall 
• Geotextile reinforced steep slopes 
• Modular blocks 

 
Each case is different and the type retaining wall to be used should be selected by a 
qualified design professional based on the particular site conditions and what best 
meets the needs of the site. 

Design Criteria 

The design of a retaining wall is or can be a complicated engineering procedure.  
There are many factors to consider.  Each case is different and requires a different set 
of considerations and a different design.  

 
The qualified design professional should consider the stresses and forces outside and 
within the wall as well as allowable height and minimum thickness. Other 
considerations are foundation design with respect to loadings, bearing values of soils 
and footing dimensions.  
 
Additional design factors include safety hazards, drainage aspects and appearance.   

 
Each retaining wall requires a specific engineering design which requires the 
capabilities of a competent qualified design professional. Retaining walls are 
engineering structures which affect public property, life and welfare of citizens. 
Alabama law which regulates the practice of professional engineering in the State of 
Alabama must be followed on structures such as retaining walls. The State Board of 
Registration for Professional Engineers and Land Surveyors in Montgomery is 
responsible for administering the provisions of the law. 
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Shrub, Vine and Groundcover Planting (SVG) 

 

 

 

 

 

 

 

 

 

 

 

 

Practice Description 

Shrub, vine and groundcover planting is establishing shrubs, vines or groundcover to 
stabilize soil in areas where establishing grass is difficult and mowing is not feasible. 
The practice is especially suited for steep slopes where aesthetics are important. 
Incidental benefits include providing food and shelter for wildlife, windbreaks or 
screens and improved aesthetics. 

Planning Considerations 

Shrubs, vines and groundcovers provide alternatives to grasses and legumes as low-
maintenance, long-term erosion control. However, they are normally planted only for 
special, high-value applications, or for aesthetic reasons, because there is additional 
cost and labor associated with their use. 
 
Very few of these plants can be dependably planted from seed, and none are capable 
of providing the rapid cover possible with grasses. Consequently, short-term 
stabilization efforts must involve using dependable mulch along with special cultural 
practices to ensure establishment. 
 
Shrubs vary in form and differ from most trees in that multiple stems arise from a 
common base. 
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Shrubs can be used to attain additional benefits including the following: 
 

• Increase the aesthetic value of plantings 
• Provide visual screening and protective barriers 
• Enhance windbreaks 
• Provide food and cover for wildlife 
• Accelerate the transition to a diverse landscape 
• Provide post-construction landscaping 

 
Groundcovers differ in growth rate and shade tolerance. Some are suitable only as 
part of a high-maintenance landscape; others can be used to stabilize large areas with 
little maintenance. 
 
Competition from volunteer plants inhibits development and maintenance of the 
groundcover. Thick durable mulch such as shredded bark (not chips) or pine straw 
can prevent erosion and reduce weed competition. 
 
Mulch is beneficial to plants at most stages of development but is particularly 
important for new plantings. 

Design Criteria 

Plant Selection 

Specific characteristics and requirements of recommended species are given in 
Tables SVG-1 through SVG-5 Plants Suitable for Shrub, Vine and Groundcover 
Planting in Alabama. Other suitable plants may be identified by qualified design 
professionals based on plant suitability information including plant adaptation zones 
(see Figure SVG-1).  

Site Preparation 

Remove debris and other undesirable objects and smooth the area to accommodate 
the planting and mulching. Sites should be prepared in strips along the contour or at 
individual spots. Additional preparation will vary according to the type of plant and 
is discussed later under Planting. 

Soil Amendments 

Fertilizer and lime requirements are plant specific and the prescription for a planting 
should be based on a soil test or a plan prepared by a qualified design professional. 
  
Soils low in organic matter may be improved by incorporating peat, compost, aged 
sawdust or well-rotted manure.   
  
To eliminate competition from weeds, an appropriate preemergent herbicide may be 
useful if mechanical weeding is not practical or desired. 
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Figure SVG-1     Plant Adaptation Zones 
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Table SVG-1      Plants Suitable for Vine and Groundcover Planting in  
   Alabama 

Botanical Name and Common Name Normal 
Height 

Growth 
Rate 

Group2 Exposure3 

Akebia quinata Akebia 12-18 in. F E S-PS 

Galeobdolon lutea 
Yellow Archangel 

12-14 in. F D PS-Sh 

Hedera helix 
English Ivy 

6-8 in. S-M E Sh 

Hemerocallis sp. 
Daylily 

1-4 ft. M D S-PS 

Hypericum calycinum 
St. Johnswort 

12-18 in. M E S-PS 

Juniperus conferta 
Blue Pacific 
Shore Juniper 

12-18 in. F E S 

Juniperus horizontalis 
Creeping Juniper 

12-24 in.  M E S 

Liriope muscari 
Liriope 

8-15 in.  M E S 

Ophiopogon japonicus 
Dwarf Lilytuf or 
Mondograss 

5-6 in.  M E Sh 

Pholx subulata 
Moss Phlox or Thrift 

4-6 in. M E S 

Polygonum aubertii 
Silver Lace Vine 

12-18 in. F D S-PS 

Trachelospermum asiaticum 
Asiatic Jasmine 

4-6 in. M E PS 

Vinca minor 
Common Periwinkle 

5-6 in. F E Sh 

Vinca major 
Big Leaf Periwinkle 

12-24 in.  M E PS 

1Grouth Rate: S=slow M=Medium, F=fast 
2Group: D=deciduous, E=Evergreen 
3Exposure: S=sun, PS=Part Shade, 
Sh=Shade 
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Table SVG-2    Plants Suitable for Small Shrub (2 ft.-5 ft.) Planting in  
 Alabama 

Botanical Name and Common Name Normal 
Height 

Growth 
Rate 

Group2 Exposure3 

Abelia Prostarata 
Prostrate Abelia 

2-3 ft. M E S 

Berberis thunbergii 
Japanese Barberry 

4-5 ft. M E Sh to PS 

Ilex cornuta “Carissa” 
Carissa Holly 

3-4 ft.  S E  S-PS 

Ilex cornuta “Rotunda” 
Rotunda Holly 

3-4 ft. S E S-PS 

Ilex crenata “Compacta” 
Compacta Holly 

3-4 ft. S E S-PS 

Ilex crenata “Green Lustre” 
Green Lustre Holly 

4-5 ft. M E S-PS 

Ilex vomitoria “Nana” 
Dwarf Yaupon Holly 

3-4 ft. S E S-PS 

Jasminum floridum* 
Showy Jasmine 

4-5 ft. M E S-PS 

Juniperus horizontalis “Plumosa” 
Andorra Juniper 
 

2-3 ft. S E S 

Nandina Domestica “Harbour Dwarf” 
Or “Gulf Stream” Dwarf Nandina 

2-3 ft. M E S-Sh 

Raphiolepis indica* 
Indian Hawthorne 

3-4 ft. S E S 

Santolina chamaecyparissus 
Lavender cotton 

2-4 ft. S-M E S 

Spirea x bumalda “Anthony waterer” 
Anthony Waterer Spirea 

3-4 ft. F D S-PS 

Spirea thunbergii “Little Princess” 
Little Princess Spirea 

2-3 ft. M D S 

1Grouth Rate: S=slow M=Medium, F=fast 
2Group: D=deciduous, E=Evergreen 
3Exposure: S=sun, PS=Part Shade, Sh=Shade 
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Table SVG-3     Plants Suitable for Medium Shrub (5-8 ft.) Planting in  

  Alabama 
Botanical Name and Common Name Normal 

Height 
Growth 
Rate 

Group2 Exposure3 

Abelia x grandiflora 
Abelia 

4-5 ft. S E S-PS 

Berberis julianae 
Wintergreen Barberry 

5-6 ft. S-M E S 

Euonymus alatus “Compactus”** 
Dwarf Winged Euonymus 

5-6 ft. S D S-PS 

Forsythis intermedia 
Border Forsythis 

6-7 ft.  F D S 

Hydrangea quercifolia 
Oakleaf Hydrangea 

6-8 ft. M D S 

Ilex cornuta “Burfordii Nana” 
Dwarf Burford Holly 

7-8 ft. S E S-PS 

Ilex glabra 
Inkberry Holly 

6-8 ft. M E S-Sh 

Spiraea prunifolia “Plena” 
Bridalwreath Spirea 

5-7 ft. M-F D S 

Spiraea vanhouttei 
Vanhoutte Spirea 

5-7 ft. M-F D S 

**  For use only in the northern half of the state. 
1Grouth Rate: S=slow M=Medium, F=fast 
2Group: D=deciduous, E=Evergreen 
3Exposure: S=sun, PS=Part Shade, Sh=Shade 
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Table SVG-4     Plants Suitable for Large Shrub (8 ft. and up) Planting in  

  Alabama 
Botanical Name and Common Name Normal 

Height 
Growth 
Rate 

Group2 Exposure3 

Buddleia davidii 
Butterfly Bush 

10-15 ft. M D S/Sh 

Calycanthus floridus 
Sweetshrub 

8-10 ft. M D S/PS 

Elaeagnus pungens “Reflexa” 
Bronze Elaeagnus 

10-12 ft. F E S/PS 

Euonymus alatus 
Winged Euonymus 

12-15 ft. S D S to Sh 

Hibiscus syriacus 
Shrub Althea (Rose of Sharon) 

8-12 ft. M D S 

Ilex cornuta “Burfordii” 
Burford Holly 

8-12 ft. M E PS 

Myrica cerifera* 
Southern Waxmyrtle 

8-10 ft. M E S-PS 

Ternstroemia gymnanthera 
Cleyera 

8-10 ft. S-M E S-PS 

Viburnum lantana 
Wayfaringtree Viburnum 

10-15 ft. M D S-PS 

Viburnum plicatum var.tomentosum 
Doublefile Viburnum 

8-10 ft. M D S-PS 

Viburnum x pragense 
Prague Viburnum 

8-10 ft. M D S-PS 

*  For use in southern half of the state. 
1Grouth Rate: S=slow M=Medium, F=fast 
2Group: D=deciduous, E=Evergreen 
3Exposure: S=sun, PS=Part Shade, Sh=Shade 
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Table SVG-5     Plants Suitable for Ornamental Grass Planting in Alabama 

Botanical Name and Common Name Height and Spread Exposure1 

Carex morrowii 
Japanese Sedge Grass 

1 ft./1 ft. S to PS 

Cortaderia selloana* 
pampas Grass 

8 ft./ 6 ft. S 

Cortaderia selloana “Pumila” 
Dwarf pampas Grass 

3 ft./ 4 ft. S 

Erianthus ravennae** 
Ravenna Grass 

9 ft./ 4 ft. S 

Miscanthus sinensis 
Chinese Silver Grass 

6 ft./ 3 ft. S 

Miscanthus sinensis “Gracillimus” 
Maiden Grass 

6 ft./ 3 ft. S 

Miscanthus sinensis “Strictus” 
Porcupine Grass 

7 ft./ 4 ft. S 

Miscanthus sinensis “Variegatus” 
Variegated Equalia 

6 ft./ 3 ft. S 

Miscanthus sinensis “Zebrinus” 
Zebra Grass 

6 ft./ 3 ft. S 

Pennistum alopecuroides 
Austrilian Fountain Grass 

3 ft./ 2 ft. S 

Pennisetum villosum 
Feathertop Grass 

3 ft./ 2 ft. S 

Phalaris arundinacea “Picta” 
Ribbon Grass/Gardeners-Garters 

 S 

*  For use only in the southern half of the state. 
**  for use only in the northern half of the state. 
1 Exposure: S=sun, PS=part shade, Sh=shade 

 

 

Planting  

Individual Shrubs with Root Ball  

Provide a relatively large area for initial root development. The hole should be dug to 
a depth that allows the root ball to extend 1” above the soil surface, and should be as 
big around as 3 to 5 times the diameter of the root ball. As soil is added the hole 
should be filled with water until the filling of the hole is complete.  
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Shrubs in Prepared Beds  

Till or spade a bed to a depth of 8” to 12”.  Contrary to the individual planting, soil 
amendments, such as peat or compost at a rate of 1 part amendment to 3 parts native 
soil, are beneficial to shrubs because they provide a uniform root environment across 
the bed area.  Organic soil amendments enable plants to respond positively to water 
and fertilizers when they are applied. The hole for the shrub planted in a bed area 
should be a few inches wider in diameter than the root ball. 

Plants in Containers  

Remove container plants from their containers, cutting the container if necessary. If 
the plant is root-bound (roots circling the outside of the root ball), score the roots 
from top to bottom about 4 times, cutting about ¼ “ deep with a knife, or gently 
massage the root ball until roots point outward.  Place the shrub into the hole. Using 
only the native backfill, add soil back to the hole until it is ½ to ⅔ full. Water in the 
backfill soil around the root ball. Add soil to ground level and thoroughly water 
again. A small dike may be formed around the edge of the planting hole to hold water 
around the root ball if in sandy soils or on slopes. Caution: in a dense clay soil, 
trapping additional water in the root zone can be detrimental because water drains 
poorly and creates an extended period of wetness. 

Bare Root Plants  

Soak bare root plants in water. When planting, spread the roots in the hole and 
gradually add soil. Firm the soil, being careful to avoid breaking roots. Fill the hole 
with water, and allow it to drain. Then fill the hole with soil, and water again 
thoroughly. 

Burlapped Plants  

Cut any wire or string that is around plants stems. Do not remove the burlap. Fold the 
burlap back so it will be buried by soil. Burlap which is allowed to remain exposed 
after planting can act as a wick, causing the root ball to dry out. Follow the same 
procedure for filling the hole as that described for container plants. 

Vine and Groundcovers 

Most groundcovers are planted from container-grown nursery stock. Planting density 
determines how quickly full cover is achieved; a 1 foot spacing is often used for rapid 
cover. Large plants such as junipers can be spaced on 3 foot centers. Transplanting to 
the prepared seedbed can be done using a small trowel or a spade. Make a hole large 
enough to accommodate the roots and soil.  Backfill and firm the soil around the 
plant, water immediately, and keep well watered until established. Water slowly and 
over longer periods to allow for infiltration and reduce runoff. 

When to plant 

Late winter (before leaves emerge) is the best time for planting deciduous shrubs and 
early fall is the best for evergreen shrubs. Shrubs grown in containers can be planted 
anytime during the year except when the ground is frozen. 
 
Vines and groundcovers are best planted in early fall or early spring. 
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Mulching  

Once plants are installed, add mulch. On steep slopes or highly erodible soils, install 
erosion control netting or matting prior to planting, and tuck plants into the soil 
through slits in the net. Plant in a staggered pattern (see Mulching practice for more 
details on mulching).  

Watering  

Shrubs, vines and groundcovers need about an inch of water a week for the first 2 
years after planting.  When rain does not supply this need, plants should be watered. 
Shrubs should be watered deeply and not more than once a week. Vines and 
groundcover should be watered more frequently during the first few months in the 
area over and beyond the root ball if rainfall does not supply 1” of water per week. 
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Sodding (SOD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Sodding is the use of a transplanted vegetative cover to provide immediate erosion 
control in disturbed areas.  Sodding is well suited for stabilizing erodible areas such 
as grass-lined channels, slopes around storm drain inlets and outlets, diversions, 
swales, and slopes and filter strips that cannot be established by seed or that need 
immediate cover. 

Planning Considerations 

Advantages of sod include immediate erosion control, nearly year-round 
establishment capability, less chance of failure than with seeding, and rapid 
stabilization of surfaces for traffic areas, channel linings, or critical areas. 
 
Initially it is more costly to install sod than to plant seed; however, the higher cost 
may be justified for specific situations where sod performs better than seed. Sodding 
may be more cost-efficient in the long term. 
 
Sod can be laid during the times of the year when seeded grasses may fail, provided 
there is adequate water available for irrigation in the early establishment period. 
Irrigation is essential, at all times of the year, to establish sod. 
. 
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Sod placed around drop inlets can prevent erosion around the inlet and help maintain 
the necessary grade around the inlet. 
 
The site should be prepared for laying of sod before it is delivered so that it can be 
installed immediately. Leaving sod stacked or rolled can cause severe damage and 
loss of plant material. 

Design Criteria 

Sod Selection  

The type of sod selected should be adapted to both the site and the intended purpose. 
These are limited in Alabama to bermuda, zoysia, centipede, St. Augustine, tall 
fescue, and bahiagrass. Tall fescue and bahiagrass are not readily available but can be 
obtained from some growers. Species selection is primarily determined by region, 
availability, and intended use. Use Table SOD-l and Figure SOD-1 for guidance in 
selecting sod. 
 
 
Table SOD-1  Grasses Adapted for Sodding in Alabama     

Warm Season Grasses 

Species Variety Area Adapted 

Bermudagrass Tifway, Tifgreen, Tiflawn, Common North, Central, South 

Bahiagrass Pensacola Central, South 

Centipede No Improved Varieties Central, South 

St. Augustine Bitterblue, Raleigh, Common South 

Zoysia Emerald, Meyer Central, South 

Cool Season Grasses 

Tall Fescue Kentucky 31 North 

 

Surface Preparation  

Prior to laying sod, clear the soil surface of trash, debris, roots, branches, stones, and 
clods larger than 2” in diameter. Fill or level low spots in order to avoid standing 
water. Rake or harrow the site to achieve a smooth and mowable final grade.  
Complete soil preparation by rolling or cultipacking to firm the soil. Avoid using 
heavy equipment on the area, particularly when the soil is wet, as this may cause 
excessive compaction and make it difficult for the sod to take root. 
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Figure SOD-1     Geographical Areas for Species Adaptation and Seeding  
                            Dates 

 

Soil Amendments 

Test soil to determine the requirements for lime and fertilizer. Soil test  
may be conducted by Auburn University Soil Testing Laboratory or other  
laboratories that make recommendations based on soil analysis. When soil test  
recommendations are unavailable, the following soil amendments may be  
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sufficient: 
 

• Agricultural limestone at a rate of 2 tons per acre (100 lbs per 1000 sq. ft.) 
 
• Fertilizer at a rate of 1000 lbs per acre (25 lbs per 1000 sq. ft.) of 10-10-10. 

 
• Equivalent nutrients may be applied with other fertilizer formulations. The 

soil amendments should be spread evenly over the treatment area and 
incorporated into the top 6” of soil by disking, chiseling or other effective, 
means. If topsoil is applied, follow specifications given in the Topsoiling 
practice. Minor surface smoothing may be necessary after incorporation of 
soil amendments. 

Installing the Sod  

A step-by-step procedure for installing sod is illustrated in Figure SOD-l and 
described below. 
 
Moistening the sod after it is unrolled helps maintain its viability. Store it in the 
shade during installation. 
 
Rake the soil surface to break the crust just before laying sod. During the summer, 
lightly irrigate the soil, immediately before laying the sod to cool the soil and reduce 
root burning and dieback.   
 
Do not lay sod on gravel, frozen soils, or soils that have been recently sterilized or 
treated with herbicides. 
 
Lay the first row of sod in a straight line with subsequent rows placed parallel to and 
butting tightly against each other. Stagger strips in a brick-like pattern. (see Figure 
SOD – 2).  Be sure that the sod is not stretched or overlapped and that all joints are 
butted tightly to prevent voids. Use a knife or sharp spade to trim and fit irregularly 
shaped areas.  
 
 
 

Figure SOD-2     Typical Installation of Grass Sod 
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Install strips of sod with their longest dimension perpendicular to the slope. On 
slopes 3:1 or greater, in grass swales or wherever erosion may be a problem, secure 
sod with pegs or staples. Jute or other netting material may be pegged over the sod 
for extra protection on critical areas (see Figure SOD – 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure SOD-3     Installation of Sod in Waterways 
 
 
As sodding of clearly defined areas is completed, use a weighted roller on the sod to 
provide firm contact between roots and soil. 
 
After rolling, irrigate until the soil is wet at least 6” below the sod. 
 
Keep sodden areas moist to a depth of 4” until the grass takes root. This can be 
determined by gently tugging on the sod.  Resistance indicates that rooting has 
occurred. 
 
Mowing should not be attempted until the sod is firmly rooted, usually in2 to 3 
weeks. 
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Temporary Seeding (TS)  

 

 

 
 
 
 
 
 
 
 
 
 

Practice Description 

Temporary seeding is the establishment of fast-growing annual vegetation from seed 
on disturbed areas. Temporary vegetation provides economical erosion control for up 
to a year and reduces the amount of sediment moving off the site.   
 
This practice applies where short-lived vegetation can be established before final 
grading or in a season not suitable for planting the desired permanent species.  It 
helps prevent costly maintenance operations on other practices such as sediment 
basins and sediment barriers. In addition, it reduces problems of mud and dust 
production from bare soil surfaces during construction.  Temporary or permanent 
seeding is necessary to protect earthen structures such as dikes, diversions, grass-
lined channels and the banks and dams of sediment basins. 

Planning Considerations 

Temporary vegetative cover can provide significant short-term erosion and sediment 
reduction before establishing perennial vegetation. 
 
Temporary vegetation will reduce the amount of maintenance associated with 
sediment basins. 
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Temporary vegetation is used to provide cover for no more than 1 year. Permanent 
vegetation should be established at the proper planting time for permanent vegetative 
cover. 
 
Certain plants species used for temporary vegetation will produce large quantities of 
residue which can provide mulch for establishment of the permanent vegetation. 
 
Proper seedbed preparation and selection of appropriate species are important with 
this practice. Failure to follow establishment guidelines and recommendations 
carefully may result in an inadequate or short-lived stand of vegetation that will not 
control erosion. 
 
The selection of plants for temporary vegetation must be site specific.  Factors that 
should be considered are type of soils, climate, establishment rate, and management 
requirements of the vegetation. Other factors that may be important are wear, 
mowing tolerance, and salt tolerance of vegetation. 
 
Seeding properly carried out within the optimum dates has a higher probability of 
success. It is also possible to have satisfactory establishment when seeding outside 
these dates.  However, as plantings are deviated from the optimum dates, the 
probability of failure increases rapidly. Seeding dates should be taken into account in 
scheduling land-disturbing activities. 
 
Site quality impacts both short-term and long-term plant success. Sites that have 
compacted soils should be modified whenever practical to improve the potential for 
plant growth. 
 
The operation of equipment is restricted on slopes steeper than 3:1, severely limiting 
the quality of the seedbed that can be prepared. Provisions for establishment of 
vegetation on steep slopes can be made during final grading. In construction of fill 
slopes, for example, the last 4-6” might not be compacted. A loose, rough seedbed 
with irregularities that hold seeds and fertilizer is essential for hydroseeding. Cut 
slopes should be roughened (see practice Land Grading). 

 
Good mulching practices are critical to protect against erosion on steep slopes. When 
using straw, anchor with netting or asphalt. On slopes steeper than 2:1, jute, 
excelsior, or synthetic matting may be required to protect the slope. 
        
The use of irrigation (temporary or permanent) will greatly improve the success of 
vegetation establishment. 

Design Criteria 

Plant Selection 

Select plants that can be expected to meet planting objectives. To simplify plant 
selection, use Table TS-1, Commonly Used Plants for Temporary Cover and Figure 
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TS-1 Geographical Areas for Species Adaptation and Seeding Dates. Seeding 
mixtures commonly specified by the Alabama Department of Transportation are an 
appropriate alternative for plantings on rights-of-ways. Additional information 
related to plantings in Alabama is found in Chapter 2 in the section Non-woody 
Vegetation for Erosion and Sediment Control.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TS-1     Geographical Areas for Species Adaptation and Seeding Dates 
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Table TS-l      Commonly Used Plants for Temporary Cover 
Species Seeding Rate/AC North Central South 

  Seeding Dates 

Millet, Browntop or German 40 lbs May1-Aug 1 Apr1- Aug 15 Apr 1-Aug 15 

Rye 3 bu Sep I-Nov 15 Sep 15-Nov 15 Sep 15-Nov 15 
 

Ryegrass 30 lbs Aug l-Sep 15 Sep l-Oct 15 Sep 1-Oct 15 
 

Sorghum-Sudan   Hybrids 40 lbs May l-Aug 1 Apr 15-Aug 1 Apr l-Aug 15 

Sudangrass 40 lbs May l-Aug I Apr 15-Aug Apr l-Aug 15 

Wheat 3 bu Sep I-Nov 1 Sep 15-Nov 15 Sep 15-Nov 15 
 

Common Bermudagrass 10 lbs Apr 1-July 1 Mar 15-July 15 Mar 1-July 15 

Crimson Clover 10lbs Sept 1-Nov 1 Sept 1-Nov 1 Sept 1-Nov 1 

 

Site Preparation and Soil Amendments 

Complete grading and shaping before applying soil amendments if grading and 
shaping are needed to provide a surface on which equipment can safely and 
efficiently be used to apply soil amendments and accomplish seedbed preparation and 
seeding. 

Lime 

Apply lime according to soil test recommendations. If a soil test is not available, use 
1 ton of agricultural limestone or equivalent per acre on coarse textured soils and 3 
tons per acre on fine textured soils. Do not apply lime to alkaline soils or to areas 
which have been limed during the preceding 2 years. 

Fertilizer 

Apply fertilizer according to soil test results. If a soil test is not available, apply  
8-24-24 fertilizer. 
 
When vegetation has emerged to a stand and is growing, 30 to 40 lbs/acre 
(approximately 0.8 lbs/10000 ft2) of additional nitrogen fertilizer should be applied. 
 
Note:  Fertilizer can be blended to meet exact fertilizer recommendations. Take soil 
test recommendations to local fertilizer dealer for bulk fertilizer blends. This may be 
more economical than bagged fertilizer. 
 

Application of Soil Amendments 

Incorporate lime and fertilizer into the top 6” of soil during seedbed preparation. 
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Seedbed Preparation 

Good seedbed preparation is essential to successful plant establishment. A good 
seedbed is well pulverized, loose, and smooth. If soils become compacted during 
grading, loosen them to a depth of 6” to 8” using a ripper or chisel plow.  
 
If rainfall has caused the surface to become sealed or crusted, loosen it just prior to 
seeding by disking, raking, harrowing, or other suitable methods. When hydroseeding 
methods are used, the surface should be left with a more irregular surface of clods. 

Planting Methods 

Seeding  

Evenly apply seed using a cyclone seeder (broadcast), drill, cultipacker seeder, or 
hydroseeder. Broadcast seeding and hydroseeding are appropriate for steep slopes 
where equipment cannot operate safely. Small grains should be planted no more than 
1” deep, and grasses and legumes no more than ½” deep. Broadcast seed must be 
covered by raking or chain dragging, and then lightly firmed with a roller or 
cultipacker.  

Hydroseeding  

Surface roughening is particularly important when hydroseeding, as roughened slope 
will provide some natural coverage for lime, fertilizer, and seed. The surface should 
not be compacted or smooth. Fine seedbed preparation is not necessary for 
hydroseeding operations; large clods, stones, and irregularities provide cavities in 
which seeds can lodge. Hydroseeding mixtures should include a wood fiber mulch 
which is dyed an appropriate color to facilitate uniform application of the seed. 
 
Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry 
uniformly over the area to be treated. The seed carrier should be a cellulose fiber, 
natural wood fiber or cane fiber mulch material which is dyed an appropriate color to 
facilitate uniform application of seed. Use the correct legume inoculant at 4 times the 
recommended rate when adding inoculant to a hydroseeder slurry. The mixture 
should be applied within 1 hour after mixing to reduce damage to seed. 
 
Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts 
may damage seed and reduce germination and seedling vigor. Fertilizer may be 
applied with a hydro seeder as a separate operation after seedlings are established. 

Mulching  

The use of an appropriate mulch will help ensure establishment of vegetative cover 
under normal conditions and is essential to seeding success under harsh site 
conditions (see the Mulching practice for guidance). Harsh site conditions include the 
following. 
 

• Seeding in late fall for winter cover (wood fiber mulches are not considered 
adequate for this use). 
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• Slopes steeper than 3:1. 
• Adverse soils (Soils that are shallow to rock, rocky, or high in clay or sand). 
• Areas receiving concentrated flow. 
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Tree Planting On Disturbed Areas (TP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Tree planting on disturbed areas is planting trees on construction sites or other 
disturbed areas to stabilize the soil. The practice  reduces erosion and minimizes the 
maintenance requirements after a site is stabilized. The practice is applicable to those 
areas where tree cover is desired and is compatible with the planned use of the area, 
particularly on steep slopes and adjacent to streams. Tree planting is usually used 
with other cover practices such as permanent seeding or sodding.        

Planning Considerations 

Control grasses and legumes when planted in combination with trees to reduce 
competition for moisture, nutrients and sunlight. 

 
Select trees that are adapted to soil and climate. 

 
Avoid planting species which are invasive or may become a nuisance. 

 
Avoid trees that have undesirable characteristics.  

 
Select trees that will improve aesthetics and provide food and cover for wildlife. 
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Design Criteria 

Planting Bare-rooted Tree Seedlings  

Site Preparation  

Compacted soil should be ripped or chiseled on the contour to permit adequate root 
development and proper tree growth.  Debris should be removed from the site to 
facilitate tree planting.   

Planting Methods  

Tree seedlings may be planted by hand or machine. Any tool or piece of equipment 
that gives satisfactory results may be used. Dibble bars, mattocks, augers, post-hole 
diggers and shovels may be used to plant trees by hand. Wildland tree planting 
machines should be used on rough areas or areas with clayey or compacted soils.  
Old field tree planters should be limited to areas with light soils that are not 
compacted. On sloping land planting should be done on the contour.   

When  

Bare-root seedlings should be planted from December 1 to March 15. Planting should 
be done when the soil is neither too dry nor too wet. Planting should be avoided 
during freezing weather and when the ground is frozen.   

Planting Rate 

To control erosion pines should be planted at a rate of 600 to 700 trees per acre and 
hardwoods should be planted at a rate of 300 to 500 trees per acre. Severely eroding 
areas should be planted at the rate of 600 to 900 trees per acre for both pine and 
hardwood species.  

Depth of Planting  

Trees should be planted deeper than they grew in the nursery. Plant small stock 1” 
deeper and medium to large stock ½” deeper. On most soils, longleaf pine seedlings 
should be planted ¼” deeper than they grew in the nursery. 

Condition of Roots    

Roots should be planted straight down and not twisted, balled, nor U-shaped. Soil  
should be packed firmly around the planted seedlings. No air pockets should be left 
in either machine furrows or holes made by planting tools.   

Care of Seedlings     

The roots of seedlings must be kept moist and cool at all times. After lifting, 
seedlings should not be exposed to sun, wind, heating, drying or freezing before they 
are planted. Baled seedlings may be kept up to 3 weeks if they are properly stacked, 
watered, and kept in a cool place. When planting is delayed longer than 3 weeks, the 
roots of seedlings should be covered with moist soil (heeled-in) or the seedlings 
should be put in cold storage. 
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During planting, the roots of seedlings must be kept moist and only one seedling 
should be planted at a time. At the end of each day, loose seedlings should be either 
repacked in wet moss or heeled-in. 

Mulching 

Mulching may be necessary on sloping land to reduce erosion. Mulch with wood 
chips, bark, pine needles, peanut hulls etc. to a depth of no more than 3”. Mulch 
should not be placed against the trunk of the tree.   

Planting Balled and Burlapped and Container-Grown Trees  

Site Preparation  

The planting hole should be dug deep and wide enough to allow proper placement of 
the root ball. The final level of the root ball’s top should be level with the ground 
surface (See Figure TP-1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure TP-1     Tree Planting Diagram 
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As the hole is dug the topsoil should be kept separate from the subsoil. If possible the 
subsoil should be replaced with topsoil. If topsoil is unavailable the subsoil can be 
improved by mixing in ⅓ volume of peat moss or well-rotted manure. 

 
Heavy or poorly drained soils are not good growth media for trees. When it is 
necessary to transplant trees into such soils, extra care should be taken. 

Tree Preparation  

The proper digging of a tree includes the conservation of as much of the root system 
as possible, particularly the fine roots. Soil adhering to the roots should be damp 
when the tree is dug, and kept moist until planting. The soil ball should be 12” in 
diameter for each inch of diameter of the trunk. The tree should be carefully 
excavated and the soil ball wrapped in burlap and tied with rope. Use of a mechanical 
tree spade is also acceptable.  
  
Any trees that are to be transported for a long distance should have the branches 
bound with a soft rope to prevent damage.   

Planting the Tree  

Depth of planting must be close to the original depth. The tree may be set just a few 
inches higher than in its former location, especially if soil is poorly drained. Do not 
set the tree lower than before.  Soil to be placed around the root ball should be moist 
but not wet. 

 
Set the tree in the hole and if the tree is balled and burlapped remove the rope which 
holds the burlap. Loosen the burlap and remove completely if practical. Do not break 
the soil of the root ball. Fill the hole with soil halfway and add water to settle the soil 
and eliminate air pockets.  When the water has drained off, fill the hole the remainder 
of the way. Use extra soil to form a shallow basin around the tree. This will help 
retain water.   

 
Newly planted trees may need artificial support to prevent excessive swaying. 
Stakes and guy wires may be used (see Figure TP-l). Guying should be loose enough 
to allow some movement of the tree.  After planting, mulch with organic matter 
(wood chips, bark, pine needles, peanut hulls etc.) to a depth of no more than 3”. 
Mulch should not be placed against the trunk of the tree. 

When  

Bare-root seedlings should be planted from December 1 to March 15. Planting should 
be done when the soil is neither too dry nor too wet. Planting should be avoided 
during freezing weather and when the ground is frozen.   

Mulching 

Following planting, apply mulch using wood chips, bark, pine needles, peanut hulls 
etc. to a depth of no more than 3”. Mulch should not be placed against the trunk of 
the tree.   
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Mulching may be necessary on sloping land to reduce erosion and should be used 
around balled and burlapped trees and container grown trees to help conserve soil 
moisture and reduce competition from weeds and grass. 
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Check Dam (CD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A check dam is a small barrier or dam constructed across a swale, drainage ditch or 
other area of concentrated flow for the purpose of reducing channel erosion.  Channel 
erosion is reduced because check dams flatten the gradient of the flow channel and 
slow the velocity of channel flow. Most check dams are constructed of rock, but hay 
bales, logs and other materials may be acceptable. Contrary to popular opinion, most 
check dams trap an insignificant volume of sediment.  
 
This practice applies in small open channels and drainageways, including temporary 
and permanent swales. It is not to be used in a live stream. Situations of use include 
areas in need of protection during establishment of grass and areas that cannot 
receive a temporary or permanent non-erodible lining for an extended period of time.  

Planning Considerations 

Check dams are utilized in concentrated flow areas to provide temporary channel 
stabilization during the intense runoff periods associated with construction 
disturbances.  Check dams may be constructed of rock, logs, hay bales or other 
suitable material. Most check dams are constructed of rock. Rock may not be 
acceptable in some installations because of aesthetics and hay bales or logs may need 
to be considered. 
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Rock check dams (Figures CD-1 and CD-2) are easier to install with backhoes or 
other suitable equipment. The rock is usually purchased and some locations in the 
state may not have rock readily available. Rock should be considered carefully in 
areas to be mowed. Some rock may be washed downstream and should be removed 
before each mowing operation.   
 
Log check dams (Figure CD-3) are more economical from a material cost standpoint 
since logs can usually be salvaged from clearing operations. The time and labor 
required would be greater for log check dams. Increased labor costs would offset the 
reduced material costs. Log check dams would not be permanent but would last long 
enough to get grass linings established.  
 
Check dams constructed of hay bales (Figure CD-4) have the shortest life of the 
materials discussed and are only used as a temporary means to help establish a 
channel to vegetation. Hay bale check dams should not be used where permanent 
watercourse protection is needed and should only be used in concentrated flow areas 
where only minimal runoff occurs.  
 
 

Figure CD-1     Profile of Typical Rock Check Dams 
 
 

Check dams should be planned to be compatible with the other features such as 
streets, walks, trails, sediment basins and rights-of-way or property lines. Check 
dams are normally constructed in series and the dams should be located at a normal 
interval from other grade controls such as culverts or sediment basins. 
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Figure CD-2     Cross Section of Typical Rock Check Dam 
 
 
 
 

Figure CD-3     Typical Log Check Dam 
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Figure CD-4 Typical Hay Bale Check Dam 
 

Design Criteria 

Formal design is not required. The following limiting factors should be adhered to 
when designing check dams. 



  Best Management Practice Design 

169 

Drainage Area  

Ten acres or less (Rock or logs). 

Maximum Height 

Two feet when drainage area is less than 5 acres. 
 
Three feet when drainage area is 5 to 10 acres. 

Depth of Flow      

Six inches when drainage area is less than 5 acres. 
 
Twelve inches when drainage area is 5 to 10 acres. 
 
The top of dam, perpendicular to flow, should be parabolic. The center of the dam 
should be constructed lower than the ends.  The elevation of the center of the dam 
should be lower than the ends by the depth of flow listed above. 

Side Slopes          

2:1 or flatter. 

Spacing 

Elevation of toe of upstream dam is at or below elevation of crest of downstream 
dam. 

Keyway 

The rock or log check dam should be keyed into the channel bottom and abutments to 
a depth of 12 to 24”.  The keyway width should be at least 12”.  The keyway is to 
prevent erosion around the end of and beneath the dam.  Hay bale check dams should 
be embedded into the soil at least 3”. 

Rock Check Dams  

Rock check dams should be constructed of durable rock riprap. Riprap gradation 
should conform to the requirements of Class I Riprap, Alabama Highway 
Department, Standard Specification for Highway Construction. 
 
In soils where failure by piping of soils into the rock is likely, a geotextile will be 
used as a filter to separate the soils from the rock.  Geotextile should conform to the 
requirements of type I geotextile in Table CD-1: 
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Table CD-1     Requirements for Nonwoven Geotextile  
Property Test 

method 
Class I Class II Class III Class IV 1 

Tensile strength (lb) 2 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 2 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. no.40 3 

As specified 
max. no.40 3 

As specified 
max. no.40 3 

As specified 
max. no.403 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 

1 Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are 
particularly well suited to class IV. Needle-punched geotextile are required for all other 
classes.  

2  Minimum average roll value (weakest principal direction). 
3  U.S. standard sieve size. 
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Diversion (DV) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A diversion is a watercourse constructed across a slope consisting of an excavated 
channel, a compacted ridge or a combination of both.  Most diversions are 
constructed by excavating a channel and using the excavated material to construct a 
ridge on the downslope side of the channel.  Right-of-way diversions and temporary 
diversions are sometimes constructed by making a ridge, often called a berm, from 
fill material.      
 
This practice applies to sites where stormwater runoff can be redirected to 
permanently protect structures or areas downslope from erosion, sediment, and 
excessive wetness or localized flooding. Diversions may be used to temporarily 
divert stormwater runoff to protect disturbed areas and slopes or to retain sediment 
on-site during construction. 
 
Perimeter protection is sometimes used to describe both permanent and temporary 
diversions used at either the upslope or downslope side of a construction area. 
 
Right-of-way diversions, sometimes referred to as water bars, are used to shorten the 
flow length on a sloping right-of-way and reduce the erosion potential of the 
stormwater runoff. 
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Planning Considerations 

Diversions are designed to intercept and carry excess water to a stable outlet.  
 

Diversions can be useful tools for managing surface water flows and preventing soil 
erosion. On moderately sloping areas, they may be placed at intervals to trap and 
divert sheet flow before it has a chance to concentrate and cause rill and gully 
erosion. Simple water bars illustrate this concept (Figure DV-1).   
 
Diversions may be placed at the top of cut or fill slopes to keep runoff from 
upgradient drainage areas off the slope.  Diversions are also typically built at the base 
of steeper slopes to protect flatter developed areas which cannot withstand runoff 
water from outside areas. They can also be used to protect structures, parking lots, 
adjacent properties, and other special areas from flooding.   
 
Diversions are preferable to other types of man-made stormwater conveyance 
systems because they more closely simulate natural flow patterns and characteristics. 
Flow velocities are generally kept to a minimum. When properly coordinated into the 
landscape design of a site, diversions can he visually pleasing as well as functional.  
  
As with any earthen structure, it is very important to establish adequate vegetation as 
soon as possible after installation. It is usually important to stabilize the drainage area 
above the diversion so that sediment will not enter and accumulate in the diversion 
channel. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure DV-1     Water Bar
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Design Criteria 

Location 

Diversion location should be determined by considering outlet conditions, 
topography, land use, soil type, length of slope, seepage (where seepage is a problem) 
and the development layout. Outlets must be stable after the diversion empties 
stormwater flow into it, therefore, care should be exercised in the location selection 
of the diversion and its outlet. 

Capacity 

The diversion channel must have a minimum capacity to carry the runoff expected 
from a storm frequency meeting the requirements of Table DV-l with a freeboard of 
at least 0.3 foot (Figure DV-2). 
 
The storm frequency should be used to determine the required channel capacity, Q 
(peak rate of runoff).  The peak rate of runoff should be determined using the Natural 
Resources Conservation Service runoff curve no. (RCN) method or other equivalent 
methods. 
 
Table DV-1 Design Frequency 

Diversion Type Typical Area of Protection 24-Hour Design Storm 
Frequency 

Construction Areas 2-year Temporary Building Sites 5-year 
Agricultural Land 10-year 

Mined Reclamation Area 10-year 
Recreation Areas 10-year 
Isolated Buildings 25-year Permanent 

Urban areas, Residential, School, 
Industrial Areas, etc. 50-year 

 
 
Diversions designed to protect homes, schools, industrial buildings, roads, parking 
lots, and comparable high-risk areas, and those designed to function in connection 
with other structures, should have sufficient capacity to carry peak runoff expected 
from a storm frequency consistent with the hazard involved. 

Velocities 

Diversions should be designed so that the design velocities are as high as will be safe 
for the planned type of protective vegetation and the expected maintenance, in order 
to minimize sediment deposition in the channel. Maximum permissible velocities are 
dependent upon the erosion resistance of the soil (Table DV-2) and the quality of the 
vegetation maintained. 
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Table DV-2     Permissible Velocities 

Velocity in Feet/Second 

Conditions of Vegetation Soil Texture 

Poor Fair Good 

Sand, Silt, Sandy 
Loam, Silt Loam 1.5 2.0 3.0 

Silty Clay Loam, 
Sandy Clay Loam 2.5 3.0 4.0 

Clay 3.0 4.0 5.0 

 

Channel Design 

The diversion channel may be parabolic, trapezoidal or v-shaped as shown in Figure 
DV-2 and should be designed in accordance with the procedure shown at the end of 
this standard. Land slope must be considered when choosing channel dimensions.  
On steeper slopes, narrow and deep channels may be required.  On more gentle 
slopes, broad, shallow channels can be used to facilitate maintenance. 

Ridge Design 

The supporting ridge cross section should meet the configuration and requirements of 
Figure DV-2. 
 
The side slopes should be no steeper than 2:1. Side slopes should be flatter, 5:1 to 
10:1, when the diversion is to be permanent with mowing and other maintenance 
activities performed on or around it. 

 
The width of the ridge at the design water elevation should be a minimum of 4 feet. 
The minimum freeboard should be 0.3 foot. 
 
The design should include a 10% settlement factor. 

Outlet 

Diversions should have adequate outlets which will convey concentrated runoff 
without erosion. Acceptable outlets include practices such as Grassed Swale, Lined 
Swale, Drop Structure, Sediment Basin, and Stormwater Detention Basins. 

Stabilization 

Unless otherwise stabilized, the ridge and channel should be seeded within 14 days of 
installation in accordance with the Permanent Seeding or Temporary Seeding 
(whichever is applicable) practices. 
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Disturbed areas draining into the diversion should be seeded and mulched prior to or 
at the time the diversion is constructed in accordance with the Permanent Seeding or 
Temporary Seeding (whichever is applicable) practices. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure DV-2     Typical Diversions Detail 
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Diversion Design 

Table DV-l through DV-16 may be used to facilitate the design of grass-lined 
diversions with parabolic cross sections. These tables are based on a retardance of 
“D” (vegetation newly cut) to determine V1 for stability considerations. To determine 
channel capacity, choose a retardance of  “C” when proper maintenance is expected; 
otherwise, design channel capacity based on retardance “B”.  Refer to Table DV-2 
for maximum permissible velocities. The permissible velocities guide the selection of 
V1 and should not be exceeded. It is good practice to use a value for V1 that is 
significantly less than the maximum allowable when choosing a design cross section. 
When velocities approach the maximum allowable, flatter grades should be evaluated 
or a more erosion resistant liner such as riprap should be considered. After the 
diversion dimensions are selected in the design tables, the top width should be 
increased by 4 feet. and the depth by 0.3 foot. for freeboard. 

Example Problem  

Given 

Q: 30 cfs 
Grade: 1% 
Soil: Sandy clay loam Condition of vegetation expected: fair 
Maintenance: low; will be cut only twice a year.   
Site will allow a top width of 26 feet. 

Find 

Diversion top width and depth that will be stable and fit site conditions.   

Solution 

From Table DV-2 use maximum permissible velocity of 3.0 ft./sec. 
 
Since maintenance will be low use “B” retardance for capacity. 
 
From Table DV-4 use retardance “D” and “B”;  
grade 1%  Top width = 21.0 feet.+ 4 feet.= 25.0 feet. 
 
Depth = 1.6 feet.+ 0.3 foot.= 1.9 feet. 
 
V2 = 1.3 ft./sec. 
 
Note: V1 < 3.0 ft./sec.; Top width < 26 feet., design O.K. 

 
Note: It is good practice to select a cross section that will give a velocity, V1, well 
below the maximum allowable whenever site conditions permit. Wide, shallow cross 
sections are more stable and require less maintenance. It is always prudent to 
evaluate flatter design grades in order to best fit diversions to the site and keep 
velocities well below maximum allowable. 
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Table DV-3     Parabolic Diversion Design Chart (Retardance “D” and “B”,   
                       Grade 0.50%) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 4 
 

178 

Table DV-4     Parabloic Diversion Design Char (Retardance “D” and “B”,  
                       Grade 1.00%) 
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Table DV-5     Parabolic Diversion Design Chart (Retardance “D” and “B”, 
                       Grade 2.00%) 
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Table DV-6     Parabolic Diversion Design Chart (Retardance “D” and “B”, 
                       Grade 4.00%) 
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Table DV-7     Parabolic Diversion Design Chart (Retardance “D” and “B”, 
                       Grade 6.00%) 
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Table DV-8     Parabolic Diversion Design Chart (Retardance “D” and “B”, 
                       Grade 8.00%) 
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Table DV-9     Parabolic Diversion Design Chart (Retardance “D” and “B”, 
                       Grade 10.00%) 
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Table DV-10    Parabolic Diversion Design Chart  (Retardance “D” and “C”, 
                        Grade .50%) 
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Table DV-11     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 1.00%) 
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Table DV-12     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 2.00%) 
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Table DV-13     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 4.00%) 
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Table DV-14     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 6.00%) 
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Table DV-15     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 8.00%) 
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Table DV-16     Parabolic Diversion Design Chart     (Retardance “D” and “C”, 
                         Grade 10.00%) 
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Drop Structure (DS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A drop structure is an erosion control structure created by construction of a barrier 
across a drainageway or installing a permanent manufactured product down a slope.  
The purpose of a drop structure is to convey concentrated flow storm runoff from the 
top to the bottom of a slope or to lower water from a grassed swale into an open 
channel such as an intermittent or perennial stream.  This practice applies where 
other erosion control measures are insufficient to prevent excessive erosion and off-
site sedimentation. 

Planning Considerations 

This practice applies to sites where earth and vegetation cannot safely handle water at 
permissible velocities, where excessive grades or overfall conditions are encountered, 
or where water is to be structurally lowered from one elevation to another. These 
structures should be planned and installed along with or as apart of other 
conservation practices in an overall surface water disposal system.  This standard 
does not apply to storm sewers, concrete overfall structures, in channel grade control 
structures, or road culverts. 
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Design Criteria 

Design and specifications shall be prepared for each structure on an individual job 
basis depending on its purpose and site conditions. 

Capacity 

The minimum design capacity for pipe structures shall be as required to pass the peak 
runoff expected from a 2 year frequency, 24 hour duration storm. Peak rates of runoff 
values used to determine the capacity requirements should be calculated using 
accepted engineering methods.  Some accepted methods are: 
 

• Natural Resources Conservation Service, National Engineering Handbook 
Series, Part 650, Engineering Field Handbook, Chapter 2, Estimating Runoff.  

 
• Natural Resources Conservation Service formerly Soil Conservation Service, 

Technical Release 55, Urban Hydrology for Small Watersheds.  
 

• Natural Resources Conservation Service, Alabama Engineering Field 
(Design) Manual, Chapter 2 on Estimating Runoff.  

 
• Other comparable methods. 

 
Runoff computation will be based upon the most severe soil and cover conditions that 
will exist in the area draining into the pipe structures during the planned life of the 
structure. 
 
All pipe structures should be designed as island type with an emergency spillway to 
safely pass storms larger than the structure design storm. The minimum total capacity 
of the principal and emergency spillways shall be that required to handle the 25-year 
24-hour duration storm, or the peak rate of flow from the contributing structure, 
whichever is greater.   

General 

The planning and design of antivortex devices, trash racks and anti-seep collars 
should be in accordance with the requirements for principal spillway pipe design in 
the sediment basin practice.  Outlet protection should be designed according to the 
outlet protection practice.  
 
Straight pipe structures should be built in accordance with Figure DS-l. 
 
Pipe drop structures should be built in accordance with Figure DS-2. 
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Figure DS-1     Straight Pipe Structure 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure DS-2     Pipe Drop Structure 
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The crest elevation for the emergency spillway shall be set at the minimum level 
necessary to ensure full pipe flow of the principal spillway. The top of the settled 
embankment shall be based on 1 foot of freeboard above the design flow depth in the 
emergency spillway. 
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Grass Swale (GS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A grass swale is a natural or constructed channel that is shaped or graded to required 
dimensions and established in suitable vegetation for the stable conveyance of runoff 
without causing damage to the channel by erosion. This practice applies to sites 
where concentrated runoff will cause erosion damage, a vegetative lining provides 
sufficient stability for the channel as designed, and space is available for a relatively 
large cross section.  Typical situations where concentrated flow areas are addressed 
with a grass swale include roadside ditches, channels at property boundaries, outlets 
for diversions and other concentrated flow areas subject to channel erosion. Grassed 
swales are generally considered permanent structures but may be used as a temporary 
measure. 

Planning Considerations 

Grass swales should be carefully built to the design cross section, shape and 
dimensions. Swales are hydraulic structures and as such depend upon the hydraulic 
parameters to function satisfactorily. Vegetated swales should be well established 
before large flows are permitted in the channel. 
 
The design of a channel cross section and lining is based primarily upon the volume 
and velocity of flow expected in the channel. This practice covers grassed swales 
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which should be used with low velocity flows (generally less than 5 ft/sec).  Where 
high velocities are anticipated lined swales should be used (see Lined Swale practice 
or Riprap-lined Swale practice).  Lined swales should also be used where there is 
continuous flow in the swale, which would prevent establishment of vegetation 
within the flow area. 
 
Besides the primary design considerations of capacity and velocity, a number of other 
important factors should be taken into account when selecting a cross section 
(Figure GS-1). These factors include land availability, compatibility with land use 
and surrounding environment, safety, maintenance requirements outlet conditions, 
etc.  
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Figure GS-1     Typical Grass Swale Cross section 
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Triangular Shaped Ditches  

Triangular shaped ditches are generally used where the quantity of water to be 
handled is relatively small, such as along roadsides. A triangular grass swale will 
suffice where velocities in the ditch are low.  

Parabolic Channels 

Parabolic channels are often used where the quantity of water to be handled is larger 
and where space is available for a wide, shallow channel with low velocity flow.  
 

Trapezoidal Channels 

Trapezoidal channels are often used where the quantity of water to be carried is large 
and conditions require that it be carried at a relatively high velocity.  Trapezoidal 
ditches are generally lined with concrete or riprap, but in some cases can be grassed 
swales, if lined with erosion control blankets (see Erosion Control Blanket practice).  

Other Considerations 

Outlet conditions for all channels should be considered.  Appropriate measures must 
be taken to dissipate the energy of the flow to prevent scour at the outlet of the swale. 
 
Grass swales should be protected from erosion by concentrated flows. The methods 
of protecting grass swales would include, but not be limited to the following: 
 

• Vegetation. 
 
• Biodegradable linings and vegetation. 

 
The type and intensity of the protective linings will determine the design of the grass 
swale. 
  
If velocities exceed stable velocities, for vegetated swales or vegetation with 
biodegradable linings, then other linings should be used (see Lined Swale or Riprap-
lined Swale practice). 
 
The time of the year should be considered when planning grass swales. Grass swales 
that are seeded to establish vegetation should not be planned for construction during 
late fall, winter or early spring. Grass swales constructed during mid-summer to early 
fall may need temporary seeding followed by permanent seeding at the recommended 
times. The vegetation species should be recommended for the area of the state that it 
is planned.  



Chapter 4 
 

198 

Design Criteria 

Capacity 

Grass swales shall be designed to convey the peak rate of runoff as shown in Table 
GS-1. Adjustments should be made for release rates from structures and other 
drainage facilities. Grass swales shall also be designed to comply with local 
stormwater ordinances. Grass swales should be designed for greater capacity 
whenever there is danger of flooding or out of bank flow cannot be tolerated.  
 
 
Table GS-1    Design Frequency for Grassed Swale 

Grass Swale 
Type 

Typical Area of Protection 24 Hour Design Storm 
Frequency 

Construction Areas 2-year Temporary Building Sites 5-year 
Agricultural Land 10-year 

Mined Reclamation Area 10-year 
Recreation Areas 10-year 
Isolated Buildings 10-year Permanent 

Urban areas, Residential, School, 
Industrial Areas, etc. 10-year 

 
 

Peak rates of runoff values used to determine the capacity requirements should be 
calculated using accepted engineering methods.  Some accepted methods are: 
 

• Natural Resources Conservation Service, National Engineering Handbook 
Series, Part 650, Engineering Field Handbook, Chapter 2, Estimating Runoff. 

 
• Natural Resources Conservation Service formerly Soil Conservation Service, 

Technical Release 55, Urban Hydrology for Small Watersheds. 
 

• Natural Resources Conservation Service, Alabama Engineering Field 
(Design) Manual, Chapter 2 on Estimating Runoff. 

 
• Other comparable methods. 

Grade of Grass Swale 

After selecting a location for the grassed swale that will minimize the impacts to the 
site and maximize the intended use, the grade in the grass swales should be 
determined.  The grade in feet per 100 feet of length can be determined from a 
topographic map of the site or from a detailed survey of the planned grassed swale 
location. 
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Retardance 

The type grass used to vegetate the grassed swale and the degree of maintenance 
planned for the vegetation determines the retardance of the swale (see Table GS-2).   
 
Generally, the retardance used for the design of grassed swales should be “D” and 
“C” to produce a stable velocity and adequate capacity to carry the design storm. 
 
 
Table GS-2     Retardance for Grassed Swales 
Retardance Species Cover Condition 

Reed Canarygrass Excellent stand, tall (average 36”)  
A 

Yellow Bluestem Ischaemum Excellent stand, tall (average 36”) 
Smooth Bromegrass Good stand, mowed (average 12 to 15”) 
Bermudagrass Good stand, tall (average 12) 
Native Grass mixture (Little 
Bluestem, Blue Grama, and 
other long and short Midwest 
Grasses) 

Good stand, unmowed 
 
 

Tall Fescue Good stand, unmowed (average 18”) 
Lespedeza Sericea Good stand, not woody, tall (average 19”) 
Grass-Legume mixture-
Timothy, smooth Bromegrass, 
or Orchardgrass 

Good stand, uncut (average 20”) 
 

Reed Canarygrass Good stand, mowed (average 12 to 15”) 
Tall Fescue, with Bird’s Foot 
Trefoil or Ladino Clover 

Good stand, uncut (average 18”) 

B 

Blue Grama Good stand, uncut (average 13”) 

Bahiagrass Good stand, uncut (average 6 to 8”) 
Bermudagrass Good stand, mowed (average 6”) 
Redtop Good stand, headed (15 to 20) 
Grass-legume mixture-
summer (Orchardgrass, 
Redtop, Italian Ryegrass, and 
Common Lespedeza) 

Good stand, uncut (6 to 8”) 
 

Centipedegrass Very dense cover (average 6”) 

C 

Kentucky Bluegrass Good stand, headed (6 to 12”) 
Bermudagrass Good stand, cut to 2.5” height 
Red Fescue Good stand, headed (12 to 18”) 
Buffalograss Good stand, uncut (3 to 6”) 
Grass-Legume mixture-fall, 
spring (Orchard Grass, 
Redtop, Italian Ryegrass, and 
Common Lespedeza) 

Good stand, uncut (4 to 5”) 
D 

Lespedeza Sericea After cutting to 2” height. Very good stand 
before cutting 

Bermudagrass Good stand, cut to 1.5” height. 
E Bermudagrass Burned stubble 
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Velocities 

Classify the soil where the swale is to be constructed into erosion resistant cohesive 
(clayey) fine and coarse grained soils or easily eroded noncohesive silt, clays and 
sands. 
 
Determine the type of vegetative cover to be established in the swale. 
 
Use the swale grade, cover and soil erodibility to determine permissible velocity 
using Table GS-3. 

Swale Dimensions 

 
The swale may be triangular shaped, parabolic or trapezoidal as discussed in the 
planning considerations of this standard and shown in Figure GS-1.   
 
Using the peak discharge, swale grade, permissible velocity and retardance, parabolic  
dimensions can be determined using Table GS-3, Sheets 1 through 14. 
 
 
Table GS-3     Permissible Velocities in Grassed Swales 
  Permissible Velocity1 

Cover Slope Range2 Erosion Resistant  
Soils3 (clayey) 

Easily Eroded  
Soils4 (sandy) 

 percent ft/sec ft/sec 

Bermudagrass 
< 5 

5-10 
over 10 

8 
7 
6 

6 
4 
3 

 
Bahiagrass 
Tall Fescue 

<5 
5-10 

over 10 

 
7 
6 
5 

 

5 
4 
3 

Sericea Lespedeza 
Weeping Lovegrass 
 

 
<55 

 

 
3.5 

 

 
2.5 

 
1Use velocities exceeding (5ft/sec) only where good covers and proper maintenance can be obtained. 
2Do not use on slopes steeper than 10 percent except for vegetated side slopes in combination with a   
 stone, concrete, or highly resistant vegetative center section. 
3Cohesive (clayey) fine-grain soils and coarse-grain soils with cohesive fines with a plasticity index of 10 to  
 40 (CL, CH, SC, and CG). 
4Soils that do not meet requirements for erosion-resistant soils. 
5Do not use on slopes steeper than 5 percent except for vegetated side slopes in combination with a  
 stone, concrete, or highly resistant vegetative center section. 
 
 
Design dimensions for triangular shaped and trapezoidal shaped swales can be 
determined using Manning’s equation or other accepted engineering designs. 
 
The design water surface elevation of a channel receiving water from other tributary 
sources shall be equal to or less than the design water surface elevation of the 
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contributing source. The design water surface elevation of contributing and receiving 
waters should be the same, whenever practical. 
 
A minimum depth may be necessary to provide adequate outlets for subsurface drains 
and tributary channels. 

Drainage 

 
Polyethylene drainage tubing, tile or other suitable subsurface drainage measures 
shall be provided for sites having high water tables or seepage problems.  

Freeboard 

 
The minimum freeboard is 0.25 feet in depth. Freeboard is not required on grass 
swales with less than 1% slope and where out-of-bank flow will not be damaging and 
can be tolerated in the normal operation at the site.   
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Table GS-4     Parabolic Grass Swale Design     Sheet 1 of 14 
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Table GS-5     Parabolic Grass Swale Design     Sheet 2 of 14 
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Table GS-6     Parabolic Grass Swale Design     Sheet 3 of 14 
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Table GS-7     Parabolic Grass Swale Design     Sheet 4 of 14 
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Table GS-8     Parabolic Grass Swale Design     Sheet 5 of 14 
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Table GS-9     Parabolic Grass Swale Design     Sheet 6 of 14 
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Table GS-10     Parabolic Grass Swale Design     Sheet 7 of 14 
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Table GS-11     Parabolic Grass Swale Design     Sheet 8 of 14 
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Table GS-12     Parabolic Grass Swale Design     Sheet 9 of 14 
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Table GS-13     Parabolic Grass Swale Design     Sheet 10 of 14 
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Table GS-14     Parabolic Grass Swale Design     Sheet 11 of 14 
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Table GS-15     Parabolic Grass Swale Design     Sheet 12 of 14 
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Table GS-16     Parabolic Grass Swale Design     Sheet 13 of 14 
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Table GS-17     Parabolic Grass Swale Design     Sheet 14 of 14 
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Lined Swale (LS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A lined swale is a constructed channel with a permanent lining designed to carry 
concentrated runoff to a stable outlet.  This practice applies where grass swales are 
unsuitable because of conditions such as steep channel grades, prolonged flow areas, 
soils that are too erodible or not suitable to support vegetation or insufficient space 
and where riprap-lined swales are not desired. The purpose of a lined swale is to 
conduct stormwater runoff without causing erosion problems in the area of channel 
flow.  
 
The material that provides the permanent lining may be concrete, a specialized type 
of erosion control blanket or manufactured concrete products.  

Planning Considerations 

A lined swale is used to convey concentrated runoff to a stable outlet in situations 
where a grass swale is inadequate.  A lined swale can be lined with concrete, 
manufactured concrete products or manufactured erosion control products.  Concrete-
lined swales are covered only in this practice.  The practice standard for Erosion 
Control Blanket should be referenced for criteria on this type of swale lining.  
Product manufacturers and qualified design professional should be consulted for 
design requirements for manufactured concrete linings. 
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Concrete lined swales are generally used in areas where riprap-lined swales are not 
desired due to aesthetics, safety, or maintenance concerns.  Concrete lined swales 
allow easy maintenance of surrounding vegetation with normal lawn care equipment.  
The concrete generally provides a more visually pleasing structure than the riprap 
linings.  Concrete lined swales are especially desirable in areas accessed by small 
children.  In areas where stormwater infiltration is a concern, riprap and 
manufactured products should be considered rather than the concrete lining. 

Design Criteria 

Capacity 

Lined swales should be capable of passing the peak flow expected from a 10-year  
24-hour duration storm.   
 
Adjustments should be made for release rates from structures and other drainage  
facilities. Swales shall also be designed to comply with local stormwater ordinances, 
and should be designed for greater capacity whenever there is danger of flooding or 
out of bank flow cannot be tolerated.  
 
Peak rates of runoff values used to determine the capacity requirements should be 
calculated using accepted engineering methods.  Some accepted methods are: 
 

• Natural Resources Conservation Service, Engineering Field Manual for 
Conservation Practices, Chapter 2 Estimating Runoff. 

 
• Natural Resources Conservation Service formerly Soil Conservation Service, 

Technical Release 55, Urban Hydrology for Small Watersheds. 
 

• Natural  Resources Conservation Service, Alabama Engineering Field 
(Design) Manual, Chapter 2 on Estimating Runoff. 

 
• Other comparable methods. 

Slope 

This practice only applies to paved flumes that are installed on slopes of 25% or less. 
Slopes steeper than this should be designed by a qualified design professional. 
 
The slope in feet per 100 feet of length can be determined from a topographic map of 
the site or from a detailed survey of the planned lined swale location. 

Cross Section  

With peak flow (capacity) and slope known, the paved flume cross section can be 
determined by using Figure LS-l through LS-3. 
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Concrete 

Flumes should be constructed of concrete with a minimum 28 day compressive 
strength of 3,000 psi. Flumes shall have a minimum concrete thickness of 4”. 

Cutoff Walls 

Cutoff walls shall be constructed at the beginning and end of every flume except 
where the flume connects with a catch basin or inlet. 

Alignment 

Keep paved flumes as straight as possible because they often carry supercritical flow 
velocities. 

Inlet Section 

The inlet section to the paved flume should be at least 6 feet. long and have a bottom 
width equal to twice the bottom width of the flume itself. The bottom width should 
transition from twice the flume bottom width to the flume bottom width over the 6 
feet length. 

Outlet 

Outlets of paved flumes shall be protected from erosion. The standard for Outlet 
Protection can be used to provide this protection. A method to dissipate the energy of 
low flows is to bury the last section of the flume in the ground. This will usually 
force the development of a “scour hole” which will stabilize and serve as a plunge 
basin. For the design of large capacity flumes it may be necessary to design a larger 
energy dissipator at the outlet. 
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Figure LS-1     Capacity Graph For Concrete Flumes  
Depth of Flow = 0.50 Feet 
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Figure LS-2     Capacity Graph for Concrete Flumes   
Depth of Flow = 0.75 Feet 

 
 
 
 
 



Chapter 4 
 

222 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure LS-3     Capacity Graph for Concrete Flumes 
Depth of Flow = 1.00 Feet 
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Outlet Protection (OP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

This practice is designed to prevent erosion at the outlet of a channel or conduit by 
reducing the velocity of flow and dissipating the energy. Outlet protection measures 
usually consist of a riprap-lined apron, a reinforced concrete flume with concrete 
baffles or a reinforced concrete box with chambers or baffles. This practice applies 
wherever high velocity discharge must be released on erodible material. 

Planning Considerations 

The outlets of pipes and structurally lined channels are points of critical erosion 
potential. Stormwater which is transported through man-made conveyance systems at 
design capacity generally reaches a velocity which exceeds the ability of the 
receiving channel or area to resist erosion.  To prevent scour at stormwater outlets, a 
flow transition structure is required which will absorb the initial impact of the flow 
and reduce the flow velocity to a level which will not erode the receiving channel or 
area.  
 
The most commonly used structure for outlet protection is an erosion resistant lined 
apron. These aprons are generally lined with loose rock riprap, grouted riprap or 
concrete.  They are constructed at zero grade for a distance which is related to the 
outlet flow rate and the tailwater level.  Criteria for designing these structures are 
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contained in this practice. Several outlet conditions are shown in Figure OP-1. 
Example design problems for outlet protection are found at the end of this practice. 
 
Where the flow is excessive for the economical use of an apron, excavated stilling 
basins may be used. Acceptable designs for stilling basins may be found in the 
following documents available from the U. S. Government Printing Office. 
 

1) Hydraulic Design of Energy Dissipaters for Culverts and Channels, 
Hydraulics Engineering Circular No.14, U. S.  Department of Transportation, 
Federal Highway Administration. 

 
2) Hydraulic Design of Stilling Basins and Energy Dissipaters, Engineering 

Monograph No.25 U. S.  Department of Interior-Bureau of Reclamation. 

Design Criteria 

Structurally lined aprons at the outlets of pipes and paved channel sections should be 
designed according to the following criteria: 

Pipe Outlets  

Capacity   

The structurally lined apron should have the capacity to carry the peak stormflow 
from the 25-year 24-hour frequency storm or the storm specified in state laws or local 
ordinances or the design discharge of the water conveyance structure, whichever is 
greatest.  

Tailwater  

The depth of tailwater immediately below the pipe outlet must be determined for the 
design capacity of the pipe. Manning’s Equation may be used to determine tailwater 
depth. Manning’s Equation may be found in the practice Grass Swales. If  the 
tailwater depth is less than half the diameter of the outlet pipe, it shall be classified as 
a Minimum Tailwater Condition. If the tailwater depth is greater than half the pipe 
diameter, it shall be classified as a Maximum Tailwater Condition. Pipes which outlet 
to flat areas, with no defined channel, may be assumed to have a Minimum Tailwater 
Condition. 

Apron Length  

The apron length should be determined from Figure OP-2 or OP-3 according to the 
tailwater condition. 

Apron Thickness  

The apron thickness should be determined by the maximum stone size (dmax), when 
the apron is lined with riprap.  The maximum stone size shall be 1.5 x d50 (median 
stone size), as determined from Figure OP-2 or OP-3.  The apron thickness shall be 
1.5 x dmax. 
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When the apron is lined with concrete, the minimum thickness of the concrete shall 
be 4”. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure OP-1     Pipe Outlet Conditions 
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Figure OP-2 Outlet Protection Design for Tailwater < 0.5 Diameter 
 
Apron Width  

If the pipe discharges directly into a well-defined channel, the apron should extend 
across the channel bottom and up the channel banks to an elevation 1foot above the 
maximum tailwater depth or to the top of the bank, whichever is the least.   
 
If the pipe discharges onto a flat area with no defined channel, the width of the apron 
should be determined as follows: 
 

• The upstream end of the apron, adjacent to the pipe, should have a width 3 
times the diameter of the outlet pipe. 

 
• For a Minimum Tailwater Condition, the downstream end of the apron 

should have a width equal to the pipe diameter plus the length of the apron 
obtained from the figures. 
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• For a Maximum Tailwater Condition, the downstream end shall have a width 
equal to the pipe diameter plus 0.4 times the length of the apron from Figures 
OP-2 or OP-3. 

Bottom Grade  

The apron should be constructed with no slope along its length (0.0% grade). The 
invert elevation of the downstream end of the apron shall be equal to the elevation of 
the invert of the receiving channel. There shall be no overfall at the end of the apron. 

Side Slope  

If the pipe discharges into a well-defined channel, the side slopes of the channel 
should not be steeper than 2:1 (Horizontal:Vertical).   

Alignment  

The apron should be located so that there are no bends in the horizontal alignment.  
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure OP-3     Outlet Protection Design for Tailwater ≥ 0.5 Diameter 
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Geotextile  

When riprap is used to line the apron, geotextile should be used as a separator 
between the graded stone, the soil subgrade, and the abutments. Geotextile should be 
placed immediately adjacent to the subgrade without any voids between the fabric 
and the subgrade. The geotextile will prevent the migration of soil particles from the 
subgrade into the graded stone.  The geotextile shall meet the requirements shown in 
the table below for class I geotextile: 
 

 
Table OP-1     Requirements for Nonwoven Geotextile  
Property Test 

method 
Class I Class II Class III Class IV 1 

Tensile strength (lb)2 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure 
(%) 

2
 

ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening 
 size (AOS) 

ASTM D 4751 As specified 
max. no.40 

3
 

As specified 
max. no.40 3 

As specified 
max. no.40 3 

As specified 
max. no.40 

3
 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 

1     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are  
       particularly well suited to class IV. Needle-punched geotextile are required for all other  
       classes.  
2 Minimum average roll value (weakest principal direction). 
3 U.S. standard sieve size. 

 
Materials  

The apron may be lined with loose rock riprap, grouted riprap, or concrete. The 
median sized stone for riprap should be determined from the curves on Figure OP-2 
and OP-3 according to the tailwater condition.  
 
After the median stone size is determined, the gradation of rock to be used should be 
specified using Tables OP-2 and OP-3.  Table OP-2 is used to determine the weight 
of the median stone size (d50).  Using this median weight, a gradation can be selected 
from Table OP-3, which shows the commercially available riprap gradations as 
classified by the Alabama Department of Transportation. 
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Stone for riprap should consist of field stone or rough unhewn quarry stone of 
approximately rectangular shape. The stone should be hard and angular and of such 
quality that it will not disintegrate on exposure to water or weathering and it shall be 
suitable in all other respects for the purpose intended. The specific gravity of the 
individual stones should be at least 2.5. 
 
When the apron is lined with concrete, the concrete should have a minimum 
compressive strength at 28 days of 3000 pounds per square inch.  American Concrete 
Institute guidelines should be used to design concrete structures and reinforcement.  
As a minimum, the concrete should be reinforced with steel welded wire fabric.   
 
 
Table OP-2     Size of Riprap Stones 

 Rectangular Shape 

Weight Mean Spherical 
Diameter (feet) 

Length Width, Height (feet) 

50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 
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Table OP-3     Graded Riprap 

Weight (lbs.) Class 

d10 d15 d25 d50 d75 d90 
1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

4 - - 50 500 1000 - 

5 - - 200 1000 - 2000 

 

Paved Channel Outlets (Figure OP-4) 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure OP-4    Paved Channel Outlet 
 
 

1) The flow velocity at the outlet of paved channels flowing at design capacity 
should not exceed the velocity, which will cause erosion and instability in the 
receiving channel. 

 
2) The end of the paved channel should merge smoothly with the receiving 

channel section. There should be no overfall at the end of the paved section. 
Where the bottom width of the paved channel is narrower than the bottom 
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width of the receiving channel, a transition section should be provided. The 
maximum side divergence of the transition shall be 1 in 3F where 

 
F  =  v/gd , and 
F  = Froude no. 
V  = Velocity at beginning of transition (ft./sec.) 

        d  = Dept of flow at beginning of transition (feet.) 
        g  = 32.2 ft./sec.2 
 

3) Bends or curves in the horizontal alignment of the transition are not allowed 
unless the Froude no. (F) is 0.8 or less, or the section is specifically designed 
for turbulent flow. 

 
 

Example Design Problems 

 

Example 1 

 
Given: An 18” pipe discharges 24 cu. ft/sec at design capacity onto a  

grassy slope (no defined channel). 
 
Find:  The required length, width and median stone size (d50) for a riprap-lined 

apron. 
 

Solution 

 
Since the pipe discharges onto a grassy slope with no defined channel, a Minimum 
Tailwater Condition may be assumed. 
 
From Figure OP-2, an apron length (La) of 20 feet and a median stone size (d50) of 
0.8 feet is determined. 
 
The upstream apron width equals 3 times the pipe diameter: 3 x 1.5 feet = 4.5 feet. 
 
The downstream apron width equals the apron length plus the pipe diameter:  
20 feet + 1.5 foot.= 21.5 feet. 

 

Example 2 

 
Given:  The pipe in example No. 1 discharges into a channel with a triangular  

cross section, 2 feet deep and 2:1 side slopes. The channel has a 2%  
slope and an “n” coefficient of 0.045. 
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Find: The required length, width and the median stone size (d50) for a riprap 
lining. 

 

Solution 

Determine the tailwater depth using Manning’s Equation and the Continuity 
Equation. 
 
  
 
Q =   1.49/n   R 2/3 S 1/2 A 
              
24 = 1.49/n [2d/4.47]2/3 (.02)1/2 (2d2)     
 
 
 
where, d = depth of tailwater 
  d = 1.74 feet. * 
 
*Since d is greater than half the pipe diameter, a Maximum Tailwater Condition 
exists. 
 
From Figure OP-3, a median stone size (d50) of 0.5 feet. and an apron length (La) of 
41 feet. is determined. 
 
The entire channel cross section should be lined, since the maximum tailwater depth 
is within 1 foot of the top of the channel. 
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Riprap-lined Swale (RS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A riprap-lined swale is a natural or constructed channel with an erosion-resistant rock 
lining designed to carry concentrated runoff to a stable outlet. This practice applies 
where grass swales are unsuitable because of conditions such as steep channel grades, 
prolonged flow areas, soils that are too erodible or not suitable to support vegetation 
or insufficient space. 

Planning Considerations 

Swales should be carefully built to the design cross section, shape and dimensions. 
Swales are hydraulic structures and as such depend upon the hydraulic parameters to 
serve satisfactorily. Swales may be used to: 
 

• Serve as outlets for diversions and sediment control basins and stormwater 
detention basins. 

 
• Convey water collected by road ditches or discharged through culverts. 

 
• Rehabilitate natural draws and gullies carrying concentrations of runoff. 

 



Chapter 4 
 

234 

The design of a swale cross section and lining is based primarily upon the volume 
and velocity of flow expected in the swale. Riprap lined swales should be used where 
velocities are in the range of 5 to 10 ft/sec. 
 
Besides the primary design considerations of capacity and velocity, a number of other 
important factors should be taken into account when selecting a cross section. These 
factors include land availability, compatibility with land use and surrounding 
environment, safety, maintenance requirements and outlet conditions, etc.  
 
Riprap lined swales are trapezoidal in shape. Trapezoidal swales are often used where 
the quantity of water to be carried is large and conditions require that it be carried at a 
relatively high velocity.  
 
Outlet conditions for all swales should be considered. This is particularly important 
for the transition from the riprap lining to a vegetative lining. Appropriate measures 
must be taken to dissipate the energy of the flow to prevent scour of the receiving 
swale. 

Design Criteria 

Capacity 

Lined swales shall be designed to convey the peak rate of runoff from a 10-year  
24-hour rainfall event.  Adjustments should be made for release rates from structures 
and other drainage facilities. Swales should also be designed to comply with local 
stormwater ordinances.  
 
Swales should be designed for greater capacity whenever there is danger of flooding 
or out of bank flow cannot be tolerated.  The maximum capacity of the swale flowing 
at design depth should be 200 cubic ft/sec.  
 
Peak rates of runoff values used to determine the capacity requirements should be 
calculated using accepted engineering methods.  Some accepted methods are: 
 

• Natural Resources Conservation Service, National Engineering Handbook 
Series, Part 650, Engineering Field Handbook, Chapter 2, Estimating Runoff.  

• Natural Resources Conservation Service formerly Soil Conservation Service, 
Technical Release 55, Urban Hydrology for Small Watersheds.  

• Natural Resources Conservation Service, Alabama Engineering Field 
(Design) Manual, Chapter 2 on Estimating Runoff.  

• Other comparable methods. 
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Cross section 

The swale cross section should be trapezoidal in shape.  The steepest permissible side 
slope of the swale should be 2:1.  A bottom width should be selected based on area 
available for installation of the swale and available rock sizes.  The bottom width will 
be used in determining stable rock size and flow depth.   

Depth 

Design flow depth should be determined by the following formula: 
 
z =  [n(q )/1.486(S)0.50]3/5 

S =  Bed slope, ft./ft. 
z =  Flow depth,  ft. 
q =  Unit discharge,  ft3/s/ft 
       (Total discharge÷Bottom width) 
n =  Manning’s coefficient of roughness (see formula under velocities) 
  
The design water surface elevation of a swale receiving water from other tributary 
sources should be equal to or less than the design water surface elevation of the 
contributing source. The design water surface elevation of contributing and receiving 
waters should be the same, whenever practical.  A minimum depth may be necessary 
to provide adequate outlets for subsurface drains and tributary swales. 

Freeboard 

The minimum freeboard is 0.25 feet. Freeboard is not required on swales with less  
than 1% slope and where out-of-bank flow will not be damaging and can be tolerated 
from an operational point of view. 

Stable Rock Size 

Stable rock sizes, for rock lined swales having gradients between 2 percent and 40 
percent should be determined using the following formulas from Design of Rock 
Chutes by Robinson, Rice, and Kadavy.   
 
For swale slopes between 2% and 10%:  d50 = [q (S)1.5/4.75(10)-3]1/1.89 

 

For swale slopes between 10% and 40%:  d50 = [q (S)0.58/3.93(10)-2]1/1.89 

 
d50 = Particle size for which 50 % of the sample is finer, inch 
S = Bed slope, ft./ft. 
q = Unit discharge,  ft3/s/ft 
      (Total discharge÷Bottom width) 
  
After the stable median stone size is determined, the gradation of rock to be used 
should be specified using Tables RS-1 and RS-2.  Table RS-1 is used to determine 
the weight of the median stone size (d50).  Using this median weight, a gradation can 
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be selected from Table RS-2, which shows the commercially available riprap 
gradations as classified by the Alabama Department of Transportation. 

 
 

Table RS-1     Size of Riprap Stones 
Rectangular Shape Weight (lbs) Mean Spherical 

Diameter (feet) 
Length Width, Height 

(feet) 
50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 

 
 

Table RS-2     Graded Riprap 
Weight (lbs.) 

Class d10 d15 d25 d50 d75 d90 
1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

4 - - 50 500 1000 - 

5 - - 200 1000 - 2000 

Velocities 

Velocities should be computed by using Manning’s Formula with a coefficient of 
roughness, “n”, as follows:   n = 0.047(d50  

.  S)0.147 
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Applies on slopes between 2 and 40% with a rock mantle thickness of 2 x d50 where: 
d50 = median rock diameter (inch), S = lined section slope (ft./ft.) (.02<S<.4)  

 
Velocities exceeding critical velocity should be restricted to straight reaches.  
 
Waterways or outlets with velocities exceeding critical velocity should discharge into 
an outlet protection structure to reduce discharge velocity to less than critical (see 
Outlet Protection practice). 

Lining Thickness 

The minimum lining thickness should be equal to the maximum stone size of the 
specified riprap gradation plus the thickness of any required filter or bedding. 

Lining Durability 

Stone for riprap should consist of field stone or rough unhewn quarry stone of 
approximately rectangular shape. The stone should be hard and angular and of such 
quality that it will not disintegrate on exposure to water or weathering and it should 
be suitable in all other respects for the purpose intended. The specific gravity of the 
individual stones should be at least 2.5. 

Geotextiles 

Geotextiles should be used where appropriate as a separator between rock and soil to 
prevent migration of soil particles from the subgrade, through the lining material. 
Geotextiles should be Class I material as selected from Table RS-3. 

Filters or Bedding 

Filters or bedding should be used where needed to prevent piping.  Filters should be 
designed according to the requirements contained in the Subsurface Drain practice.  
The minimum thickness of a filter or bedding should be 6”. 
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Table RS-3     Requirements for Nonwoven Geotextile  
Property Test 

method 
Class I Class II Class III Class IV 1 

Tensile strength (lb) 2 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 
2 

ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. no.40 3 

As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

As specified 
max. no.40 3 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 

1 Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are 
particularly  well suited to class IV. Needle-punched geotextile are required for all other 
classes.  

2 Minimum average roll value (weakest principal direction). 
3 U.S. standard sieve size. 
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Subsurface Drain (SD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A subsurface drain is a perforated pipe or continuous layer of porous material 
installed below the ground surface that intercepts, collects and carries excessive 
groundwater to a stable outlet.  Subsurface drains by themselves do not provide 
erosion control. The purpose of a subsurface drain is to improve soil moisture 
conditions, vegetation growth and ground stability. Subsurface drains may reduce 
wet ground from interfering with construction activities. Drains may be constructed 
using a gravel-filled trench, perforated pipe in gravel bedding or manufactured drain 
panel products. This practice applies where groundwater is at or near the ground 
surface or where adequate drainage cannot be provided for surface runoff. 

Planning Considerations 

In order to properly design and install this practice, a detailed site investigation will 
be required.  This investigation should include a site survey to determine the location 
of the area to be drained, the depth of the area to be drained, topography of the area 
to be drained and the outlet of the drain system, and soils at the site. 
 
When considering use of this practice, the qualified design professional should 
consider the intended use of the area to be drained.  Base flow and interflow of 
groundwater may increase with installation of this practice due to excess soil water 
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being removed.  Groundwater recharge may also be reduced by this practice.  Finally, 
surface runoff may increase due to this practice reducing deep percolation at the site. 
 
All federal, state, and local laws and regulations should be adhered to when planning 
and installing this practice. 

Design Criteria 

Layout and Depth 

In the absence of site specific information, a depth of 3 feet and a spacing of 50 feet 
for drains should be adequate.  However, it is recommended that site specific 
information be obtained. Typical details of subsurface drain construction can be seen 
in Figures SD-1 and SD-2. The following guidelines should be followed. 

Depth 

The depth the drain is installed will determine how much the water table is lowered.   
 
The minimum depth for the drain is 2 feet under normal conditions. 
 
The maximum depth is limited by the depth of the impermeable layer, and if a pipe is 
used in the drain, by the allowable load on the pipe used. 

Spacing 

The permeability of the soil at the site and the depth of the drain will determine the 
spacing of the drain. 

Multiple Drains 

In some cases more than one drain will be needed to achieve the desired results.  The 
first drain should be installed and additional drains should only be added if seepage 
or high water table problems continue. 

Location 

Drains should be located a minimum of 50 feet from any trees to prevent damage to 
the trees. 

Grade 

In areas where sedimentation is not likely, the minimum grades should be based on 
site conditions and a velocity of not less than 0.5 ft/sec.  Where a potential for 
sedimentation exists, a velocity of not less than 1.4 ft/sec should be used to establish 
the minimum grades if site conditions permit.  Otherwise, provisions should be made 
for prevention of sedimentation by filters or collection and periodic removal of 
sediment from installed traps.  Steep grades should be avoided. 
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Gravel Bedding 

Typically 3” or more of gravel is placed completely around the drain and graded to 
prevent the infiltration of fine-grained soils into the drain. 

Filters and Filter Material 

Filters will be used around conduits, as needed, to prevent movement of the 
surrounding soil material into the conduit.  The need for a filter will be determined by 
the characteristics of the surrounding soil material (i.e. permeability), site conditions, 
and the velocity of flow in the conduit.   
 
A suitable filter should be specified if: 

 
• Local experience indicates a need.  
  
• Soil materials surrounding the conduit are dispersed clay, low plasticity silts, 

or fine sands (ML or SM with P.I. less than 7). 
 

• Where deep soil cracking is expected. 
 

• Where the method of installation may result in voids between the conduit and 
backfill material. 

 
The filter can be geotextile filter fabric, sand, gravel or sand-gravel combination.  If a 
geotextile is used it should meet the requirements of the material table found in the 
Outlet Protection practice.  Care should be taken when using geotextile filter fabric 
since small soil particles can clog the fabric. If a sand-gravel filter is specified, the 
filter gradation will be based on the gradation of the base material surrounding the 
conduit within the following limits: 

 
• D15 size smaller than 7 times d95 size, but not smaller than 0.6 mm. 

 
• D15 size larger than 4 times d15 size. 

 
• Less than 5% passing No. 200 sieve. 

 
• Maximum size smaller than 1.5”. 

 
D represents the filter material and d represents the surrounding base material. The 
number following each letter is the percent of the sample, by weight, that is finer than 
that size.  For example, D15 size means that 15 percent of the filter material is finer 
than that size. 
 
Specified filter material must completely encase the conduit so that all openings are 
covered with at least 3” of filter material except that the top of the conduit and side 
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filter material may be covered by a sheet of plastic or similar impervious material to 
reduce the quantity of filter material required. 

Clean-outs 

In long sections of drain and in areas where sedimentation is concerned, clean-outs 
should be installed in the drain to facilitate removal of sediment deposits. 

Outlet and Protection 

The outlet must be protected against erosion and undermining of the conduit, entry of 
tree roots, damaging periods of submergence, and entry of rodents or other animals 
into the subsurface drain.  A continuous section of rigid pipe without open joints or 
perforations will be used at the outlet end of the line and must discharge above the 
normal elevation of low flow in the outlet ditch.  Corrugated plastic tubing is not 
suitable for the outlet section.  

Materials 

Pipe should be perforated, continuous closed-joint pipes of corrugated plastic, 
concrete, corrugated metal or bituminous fiber.  The pipe should have sufficient 
strength to withstand the load to be placed on it under the planned installation design.  
Manufacturer’s recommendations should be followed in designing the pipe to 
withstand design loads. 

 
 
 
 
 
 
 

 

 

 

 

Figure SD-1     Details of Typical Subsurface Drain Construction 
 
 
 



  Best Management Practice Design 

243 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure SD-2     Details of Subsurface Drain Construction 
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Temporary Slope Drain (TSD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of CPESC. Inc. 

Practice Description 

A temporary slope drain is a pipe or other conduit designed to convey concentrated 
runoff down the face of a cut or fill slope without causing erosion. This practice 
applies wherever concentrated stormwater runoff must be conveyed down a steep 
slope. 

Planning Considerations 

There is often a significant lag between the time a cut or fill slope is completed and 
the time a permanent drainage system can be installed. During this period, the slope 
is usually not stabilized and is particularly vulnerable to erosion. This situation also 
occurs on slope construction which is temporarily delayed before final grade is 
reached.  Temporary slope drains, sometimes called “downdrains”, Figure TSD-l can 
provide valuable protection of exposed slopes until permanent drainage structures 
can be installed. See Figure TSD-1 for typical details of a Temporary Slope Drain. 
 
When used in conjunction with diversions, temporary slope drains can be used to 
convey stormwater from the entire drainage area above a slope to the base of the 
slope without erosion. It is very important that these temporary structures be installed 
properly since their failure will often result in severe gully erosion. The entrance 
section must be securely entrenched, all connections must be watertight, and the 
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conduit must be securely staked.  Prior approval may be required from local 
regulatory agencies if the downdrain outlet is tied into an existing storm sewer or in 
areas where municipal stormwater is regulated. 

Design Criteria 

Drainage Area 

The maximum allowable drainage area per drain is 5 acres.   

Flexible Conduit 

The downdrain should consist of heavy duty flexible material designed for this 
purpose. The diameter of the downdrain should be equal over its entire length.  
Reinforced hold-down grommets should be spaced at 10 feet (or less) intervals with 
the outlet end securely fastened in place. The conduit should extend beyond the toe of 
the slope. 
 
Downdrains may be sized according to the table TSD-1. 
 
 
Table TSD-1      Flexible Conduit Diameters 

Maximum Drainage Area (Acres) Pipe Diameter (D) (Inches) 

0.5 12 

1.5 18 

2.5 21 

3.5 24 

5.0 30 

 
                             

Drains should be designed to convey the peak rate of runoff from a 10-year 24-hour 
rainfall whenever it is desired to individually design each installation. 

Entrance Sections 

The entrance to the downdrain (Figures TSD-2 and TSD-3) should consist of a 
Standard Flared End-Section for Metal Pipe culverts. All fittings should be 
watertight. 
 
The toe plate should be a minimum of 8” deep. 
 
Extension collars should consist of 12” long corrugated metal pipe. Avoid use of 
helical pipe. Securing straps should be fabric, metal or other material well suited 
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to providing a watertight connection. The strap should secure at least one corrugation 
of the extension collar. 

Diversion Design 

An earthen diversion should be used to direct stormwater runoff into the slope drain 
and should be constructed according to the Diversion Standard. 
 
The height of the diversion at the centerline of the inlet should be equal to at least the 
diameter of the pipe (D) plus 12”. Where the dike height is greater than 18” at the 
inlet, it should be level for 3 feet each side of the pipe and be sloped at the rate of 
3:1 or flatter to transition with the remainder of the dike. 

Outlet Protection 

The outlet of the downdrain should be protected from erosion as detailed in the 
Outlet Protection Standard. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure TSD-1     Typical Temporary Slope Drain Detail 
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Figure TSD-2     Flared End-Section Detail 
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Figure TSD-3     Flared End-Section Details (continued) 
 



Chapter 4 
 

250 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Best Management Practice Design 

251 

Block and Gravel Inlet Protection (BIP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of CPESC. Inc. 

Practice Description 

Block and gravel inlet protection is a sediment control barrier formed around a storm 
drain inlet by the use of standard concrete block and gravel.  The purpose is to help 
minimize sediment entering storm drains during construction.  This practice applies 
where use of the storm drain system is necessary during construction and inlets have 
a drainage area of 1 acre or less and an approach slope of 1% or less. 

Planning Considerations 

Storm sewers which are made operational before their drainage area is stabilized can 
convey large amounts of sediment to natural drainageways. In case of extreme 
sediment loading, the storm sewer itself may clog and lose a major portion of its 
capacity. To avoid these problems, it is necessary to prevent sediment from entering 
the system at the inlets. 

 
This practice is for drainage areas of less than 1 acre. Runoff from large disturbed 
areas should be routed through a Sediment Basin. This method is for areas where 
heavy flows are expected and where overflow capacity is necessary to prevent 
excessive ponding around the structure.  
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The best way to prevent sediment from entering the storm sewer system is minimize 
erosion by leaving as much of the site undisturbed as possible and disturbing the site 
in small increments, if possible. After disturbance, stabilize the site as quickly as 
possible to prevent erosion and sediment delivery. 

Design criteria 

Drainage Area 

Drainage area should be less than 1 acre per inlet. 

Capacity 

The design storm for the inlet should be able to enter the inlet without bypass flow. 

Approach 

The approach to the block and gravel structure should be less than 1%. 

Height 

The height of the block structure should be 1 to 2 feet. 

Side Slopes 

Gravel placed around the concrete block structure should have 2:1 side slopes or 
flatter. 

Dewatering 

Place a minimum of 1 block on the bottom row (more as needed) on its side to allow 
for dewatering the pool. 

Block Placement 

The foundation for the blocks should be excavated at least 2” below the crest of the 
storm drain.  The bottom row of blocks should be placed against the edge of the 
storm drain for lateral support and to avoid washouts when overflow occurs.  If 
needed, lateral support may be given to subsequent rows by placing 2” x 4” wood 
studs through block openings. 
 
Place concrete blocks lengthwise on their sides in a single row around the perimeter 
of the inlet, with the ends of adjacent blocks abutting. The height of the barrier can be 
varied, depending on design needs, by stacking combinations of 4”, 8” and 12” wide 
blocks. The barrier of blocks should be at least 12” high and no greater than 24” high.  
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The top elevation of the structure must be at least 6” lower than the ground elevation 
downslope from the inlet. It is important that all storm flows pass over the structure 
and into the storm drain and not past the structure. Temporary dikes below the 
structure may be necessary to prevent bypass flow. Material may be excavated from 
inside the sediment pool for this purpose. 
 
Wire mesh should be placed over the outside vertical face (webbing) of the concrete 
blocks to prevent stone from being washed through the holes in the blocks. Hardware 
cloth or comparable wire mesh with ½” openings should be used. 

Gravel 

Stone should be piled against the wire to the top of the block barrier, as shown in the 
typical details in Figure BIP-1.  Alabama Highway Department No. 1 Coarse 
Aggregate should be used. 
 
If the stone filter becomes clogged with sediment so that it no longer adequately 
performs its function, the stone must be pulled away from the blocks, cleaned and 
replaced. 

Safety 

Provide protection to prevent children from entering the area. 
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Figure BIP-1     Typical Details of Block and Gravel Inlet Protection 
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Brush/Fabric Barrier (BFB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A brush/fabric barrier is a dam-like structure constructed from woody residue and 
faced with a geotextile fabric to provide a temporary sediment basin. This practice is 
applicable on sites with a small drainage area where brush and other woody debris 
are available from a clearing and grubbing operation.  

Planning Considerations 

This practice is intended to be a temporary sediment basin with a limited life span 
and applicable only for small drainage areas.   
 
The barrier should be located downslope from areas with potential sheet and rill 
erosion, with adequate storage volume in front of the barrier, and with no more than 2 
acres of drainage area. 
 
Adequate woody material from clearing and grubbing required on the site must be 
available for the construction of the barrier.   
 
The practice should be located and designed so adequate storage volume and 
detention time can be obtained, and that failure of the barrier will not result in hazard 
to the public or damage to either work on-site or off-site property. 
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Design Criteria 

Drainage Area 

Brush/fabric barriers should be designed with no more than 2 acres of drainage area.  
A sediment basin should be considered for larger drainage areas (see Sediment 
Basin). 

Structure Life 

The design life of the structure should be 1 year or less.  The barrier should be 
removed and sediment accumulations properly stabilized prior to completion of the 
construction project. 

Sediment Storage 

The barrier should be designed to provide 67 cubic yards of sediment storage per acre 
of disturbed drainage area.  Sediment should be removed and properly utilized on site 
when ½ the sediment storage volume has been filled. 

Site Location and Preparation 

The site for the barrier should be located so that a basin capable of providing the 
sediment storage required can be obtained or created.  The site for the barrier should 
be smoothed prior to placement of the brush. 

Brush Placement 

The barrier should be mostly on a contour or constant elevation with each end of the 
barrier turned up to a higher elevation so that excessive flows will overtop the barrier 
instead of bypassing the barrier. Brush should be placed in a longitudinal dense pile 
with main stems oriented perpendicular to the direction of flow. Generally, the 
barrier should be at least 3 feet tall, but no more than 6 feet tall.  The width of the 
barrier perpendicular to the direction of flow should be at least 5 feet at its base. 
Small stems and limbs protruding from the bundle that could damage the fabric 
should be trimmed. 

Fabric 

The fabric used to face the upstream surface of the brush should be non-woven 
geotextile equivalent to Class II fabric (see Table BFB-1). 
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Table BFB-1     Requirements for Nonwoven Geotextile  
Property Test method Class I Class II Class III Class IV 1 

Tensile strength (lb) 
2
 ASTM D   4632 

grab test 
180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 2 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light 
 (% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. no.40 

3
 

As specified 
max. no.40 3 

As specified 
max. no.40 3 

As specified 
max. no.402 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 
1     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are 
       particularly well suited to class IV. Needle-punched geotextile are required for all other classes.  
2     Minimum average roll value (weakest principal direction). 
3       U.S. standard sieve size. 
 
 
The fabric to be used should be supplied in lengths and widths to minimize vertical 
splices and eliminate horizontal splices. The minimum vertical splice overlap should 
be 3 foot. Vertical splices must be securely fastened to each other so that flows will 
not short-circuit through the splice.  

 
The fabric should be securely buried at the bottom of an excavated trench that is at 
least 6” deep in front of the barrier.  Prior to compacting backfill in the trench, the 
fabric should be securely staked at 3-foot centers with wooden stakes a minimum of 
18” long.   
 
The top edge of the fabric should be secured so that it will not sag below the designed 
storage elevation.  The upper edge can be anchored with twine fastened to the fabric 
and secured to stakes behind the barrier. 
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Excavated Drop Inlet Protection (EIP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Mid-America Association of Conservation Districts 

Practice Description 

Excavated drop inlet protection is an excavated area in the approach to a storm drain 
drop inlet to minimize sediment from entering storm drains during construction.  This 
practice applies where early use of the storm drain system is necessary prior to 
stabilization of the disturbed drainage area.  This practice is suitable for inlets with a 
drainage area of 1 acre or less and an approach slope of 1% or less. 

Planning Considerations 

Storm drains which are made operational before their drainage area is stabilized can 
convey large amounts of sediment to natural drainageways. In case of extreme 
sediment loading, the storm sewer itself may clog and lose a major portion of its 
capacity. To avoid these problems, it is necessary to prevent sediment from entering 
the system at the inlets. 
 
Note that this practice is for drainage areas of less than 1 acre. Runoff from large 
disturbed areas should be routed through a Sediment Basin (see Sediment Basin 
practice).   
 
The best way to prevent sediment from entering the storm sewer system is to stabilize 
the site as quickly as possible, preventing erosion and stopping sediment at its source. 
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Sediment is best treated by preventing erosion. Leave as much of the site undisturbed 
as possible in the total site plan. Clear and disturb the site in small increments, if 
possible. 

Design criteria 

Drainage Area 

Drainage area should be less than 1 acre per inlet. 

Capacity 

The excavated storage area should be large enough to provide 67 cubic feet of 
storage per acre of drainage area.  Additionally, the design storm for the inlet should 
be able to enter the inlet without bypass flow. 

Minimum Depth 

The minimum depth of excavation should be 1 foot. 

Maximum Depth 

The maximum depth of excavation should be 2 feet. 

Side Slopes 

Side slopes of the excavated area should be 2:1 or flatter. 

Dewatering 

Place drain holes in the drop inlet to dewater the excavated area.  The drain holes will 
be covered with hardware cloth or wire mesh with ½” openings.  The wire will be 
covered with Alabama Highway Department No.1 Coarse Aggregate. The depth of 
stone should be at least 12” over the wire.  If the gravel becomes clogged with 
sediment, it should be removed and replaced with clean gravel. 

Basin Shape 

The basin should be constructed to fit the site conditions, with the longest dimension 
oriented toward the longest inflow area to provide maximum sediment trapping 
efficiency. 

Drain 

Provisions should be installed for draining the temporary pool area to improve 
trapping efficiency for small storms and to avoid problems with standing water after 
heavy rains. 
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Safety 

Provide protection to prevent children from entering the area. 
 
 

Figure EIP-1     Typical Section of Excavated Drop Inlet Protection 
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Fabric Drop Inlet Protection (FIP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Fabric drop inlet protection is a temporary woven geotextile barrier placed around a 
drop inlet to prevent sediment from entering storm drains during construction.  This 
practice applies where early use of the storm drain system is necessary prior to 
stabilization of the disturbed drainage area.  This practice is suitable for inlets with a 
drainage area of 1 acre or less and an approach slope of 1% or less. 

Planning Considerations 

Storm sewers which are made operational before their drainage area is stabilized can 
convey large amounts of sediment to natural drainageways. In case of extreme 
sediment loading, the storm sewer itself may clog and lose a major portion of its 
capacity. To avoid these problems, it is necessary to prevent sediment from entering 
the system at the inlets. 
 
Note that this practice is for drainage areas of less than 1 acre. Runoff from large 
disturbed areas should be routed through a Sediment Basin (See Sediment Basin 
practice). This method is for areas where inlet drains a relatively flat area (slope no 
greater than 5%) and should not be used on inlets receiving concentrated flows, such 
as in street or highway medians. 
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The best way to prevent sediment from entering the storm sewer system is to stabilize 
the site as quickly as possible, preventing erosion and stopping sediment at its source. 
Sediment is best treated by preventing erosion. Leave as much of the site undisturbed 
as possible in the total site plan. Clear and disturb the site in small increments, if 
possible. 

Design criteria 

Drainage Area 

Drainage area should be less than 1 acre per inlet. 

Capacity 

The design storm for the inlet should be able to enter the inlet without bypass flow. 

Height 

The height of the fabric should be 1.5 feet maximum and 1 foot minimum.  The base 
of the fabric should be buried at least 12” below the ground surface. 

Approach    

The approach to the fabric structure should be less than 1% slope.                 

Sediment Storage 

Provide 67 cubic yards per disturbed acre of sediment storage.                                              

Support Posts 

Support posts should be steel or 2” x 4” wooden posts.  The minimum post length 
should be 3 feet.  The maximum post spacing should be 3 feet.  Posts should be 
driven approximately 18” into the ground. 

Fabric 

Type C silt fence should be used to construct the fabric drop inlet protection.  See the 
Sediment Barrier practice for details of Type C silt fence. 

Framing 

Use 2” x 4” lumber to construct a frame connecting the tops of the support posts to 
provide stability to the structure.   See Figures FD-1, FD-2, and FD-3. 

Stakes 

Place stakes close to the drop inlet so that overflow will fall directly into the structure 
and not onto unprotected soil. 
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Safety 

Provide protection to prevent children from entering the area. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure FIP-1     Fabric Drop Inlet Framing Details 
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Figure FIP-2     Fabric Drop Inlet Protection Perspective View 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure FIP-3     Fabric Drop Inlet Protection Typical Section 
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Filter Strip (FS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A filter strip is a wide belt of vegetation designed to provide infiltration, intercept 
sediment and other pollutants, and reduce stormwater flow and velocity.  Filter strips 
are similar to grassed swales except that they are designed to intercept overland sheet 
flow (not channel flow).  They cannot treat high velocity flows.  Surface runoff must 
be evenly distributed across the filter strip. Vegetation may consist of existing cover 
that is preserved and protected or be planted to establish the strip.  Once a channel 
forms in the filter strip, the filter strip is no longer effective. This practice applies on 
construction sites and other disturbed areas. 

Planning Considerations 

Filter strips provide their maximum benefit when established as early as possible 
after disturbances begin. This concept should receive strong consideration during the 
scheduling of practices to be installed. 
 
Filter strips should be strategically located on the contour to reduce runoff, and 
increase infiltration. They should be situated downslope from the disturbed site and 
where runoff water enters environmentally sensitive areas. 
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Overland flow entering filter strips should be primarily sheet flow.  All concentrated 
flow should be dispersed prior to entering the filter strip. 

 
Flow length should be based on slope percent and length, predicted amount and 
particle size distribution of sediment delivered to the filter strip, density and height of 
the filter strip vegetation, and runoff volume. 
 
The slope of the drainage area above a filter strip should be greater than 1% but less 
than 10%.  The ratio of the drainage area to the filter strip should be less than 50:1.  
 
Existing vegetation may be used if it meets stand density and height requirements and 
has uniform flow through the existing vegetation.  The existing vegetation must be on 
a contour. 
 
Site preparation for filter strips require that the filter strip be placed on the contour.  
Variation in placement on the contour should not exceed a 0.5% longitudinal 
(perpendicular to the flow length) gradient.  
 
All soil amendments should be applied according to a soil test recommendation  
for the planned vegetation.   
 
The vegetation for filter strips must be permanent herbaceous vegetation of a single 
species or a mixture of grasses or legumes, which have stiff stems and a high stem 
density near the ground surface.  Stem density should be such that the stem spacing 
does not exceed 1”.   

Design Criteria 

Installation (preservation of existing vegetation) 

Designate the areas for preserving vegetation on the design plan map.  
 
Indicate in the plan that the designated areas will be fenced or flagged and will not be 
disturbed. This includes avoiding surface disturbances that affect sheet flow of 
stormwater runoff and not storing debris from clearing and grubbing, and other 
construction waste material in the filter strips during construction.  

Installation (planting) 

Site Preparation 

If the upper edge of the filter strip does not have a level edge, remove any 
obstructions and grade the upper edge of the filter strip so that runoff evenly enters 
the filter strip. 
 
Fill and smooth any rills and gullies that exist over the filter strip area to ensure that 
overland flow will discharge across the filter strip along a smooth surface. 
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Seedbed Preparation 

Grade and loosen soil to a smooth firm surface to enhance rooting of seedlings and 
reduce rill erosion. If existing, break up large clods and loosen compacted, hard or 
crusted soil surfaces with a disk, ripper, chisel, harrow or other tillage equipment.  
Avoid preparing the seedbed under excessively wet conditions. 
 
For broadcast seeding and drilling, tillage should adequately loosen the soil to a 
depth of at least 6”, alleviate compaction, and smooth and firm the soil for the proper 
placement of seed.  
 
For no-till drilling, the soil surface does not need to be loosened unless the site has 
surface compaction. If compaction exists, the area should be chiseled across the slope 
to a depth of at least 6”. 

Applying Soil Amendments 

Liming  

Follow soil test recommendation.  If a soil test is not available, use 2 tons/acre of 
ground agricultural lime on clayey soils (approximately 90 lbs/1000 ft2) and 1 
ton/acre on sandy soils (approximately 45 lbs/1000 ft2).  Exception:  If the cover is 
tall fescue and clover, use the 2 tons/acre rate (90 lbs/1000 ft2) on both clayey and 
sandy soils. 
 
Spread the specified amount of lime and incorporate into the top 6” of soil after 
applying fertilizer. 

Fertilizing 

Apply fertilizer at rates specified in the soil test recommendation. In the absence of 
soil tests, use the following as a guide: 
 
Grass alone:  8-24-24 or equivalent - 400 lbs/acre (9.2 lbs/1000 ft2).  When 
vegetation has emerged to a stand and is growing, 30 to 40 lbs/acre (0.8 lb/1000 ft2) 
of additional nitrogen fertilizer should be applied.  
 
Grass-Legume Mixture: 8-24-24 or equivalent-400 lbs/acre (9.2 lbs/1000 ft2). When 
vegetation has emerged to a stand and is growing, 30 to 40 lbs (0.8 lb/1000 ft2) of 
additional nitrogen fertilizer should be applied.  

 
Legume alone: 0-20-20 or equivalent-500 lbs/acre (11.5 lbs/1000 ft2). 
 
Incorporate lime and fertilizer to a minimum depth of at least 6” or more by disking 
or chiseling on slopes of up to 3:1. 

Planting  

Select adapted species from Figure FS-1 and Table FS-1. 
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Apply seed uniformly using a cyclone seeder, drop-type spreader, drill,                    
cultipacker seeder or hydroseeder.   
 
When using a drill seeder, plant grasses and legumes ¼” to ½” deep.  Calibrate 
equipment in the field. 
 
When planting by methods other than a drill seeder, cover seed by raking, or 
dragging a chain, brush or mat.  Then firm the soil lightly with a roller.  Seed can also 
be covered with hydro-mulched wood fiber and tackifier. Legumes require 
inoculation with nitrogen-fixing bacteria to ensure good growth.  Purchase inoculum 
specific for the seed and mix with seed prior to planting. 

Mulching 

Cover 65% to 75% of the surface with the specified mulch materials.  Crimp, tack or 
tie down straw mulch with netting.  Mulching is extremely important for successful 
seeding (See Mulching practice for more details). 
 

 
Table FS-1     Commonly Used Plants for Permanent Cover 

Species Seeding  
Rates/Ac 

North Central South 

  Seeding Dates 

Bahiagrass, 
Pensacola 40 lbs -- Mar 1-July 1 Feb 1-Nov 1 

Bermudagrass, 
Common 10 lbs Apr 1-July 1 Mar 15-July 15 Mar 1-July 15 

Bahiagrass, Pensacola 
Bermudagrass, 

Common 

30 lbs 
5 lbs 

-- 
 Mar 1-July 1 Mar 1-July 15 

Bermudagrass, Hybrid 
(Lawn Types) 

Solid  
Sod Anytime Anytime Anytime 

Bermudagrass, Hybrid 
(Lawn Types) 

Sprigs 
1/sq ft Mar 1-Aug 1 Mar 1-Aug 1 Feb 15 - Sep 1 

Fescue, Tall 40-50 lbs Sep 1-Nov 1 Sep 1-Nov 1 -- 

Sericea 40-60 lbs Mar 15-July 15 Mar 1-July 15 Feb 15 -July 15 

Sericea & Common 
Bermundagrass 

40-60 lbs 
10 lbs Mar 15 -July 15 Mar 1-July 15 Feb 15-July 15 

* Fall planting of Bahia should contain 45 pounds of small grain to provide cover during winter 
months. 

* Legume seed should be treated with the inoculant specific for the species of legume. 
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Figure FS-1     Geographical Areas for Species Adaptation and Seeding  
       Dates 
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Floating Turbidity Barrier (FB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Definition  

A floating turbidity barrier consists of geotextile material (curtain) with floats on the 
top, weights on the bottom, and an anchorage system that minimizes sediment 
transport from a disturbed area that is adjacent to or within a body of water. The 
barrier provides sedimentation protection for a watercourse from up-slope land 
disturbance activities where conventional erosion and sediment controls cannot be 
used, or from dredging or filling operations within a watercourse. The practice can be 
used in non-tidal and tidal watercourses where intrusion into the watercourse by 
construction activities has been permitted and subsequent sediment movement is 
unavoidable. 

Planning Considerations 

Soil loss into a watercourse results in long-term suspension of sediment. In time, the 
suspended sediment may travel long distances and affect widespread areas. A 
turbidity barrier is designed to deflect and contain sediment within a limited area and 
provide enough residence time so that soil particles will fall out of suspension and 
not travel to other areas. 
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Turbidity barrier types must be selected based on the flow conditions within the 
waterbody, whether it is a flowing channel, lake, pond, or a tidal watercourse. The 
specifications contained within this practice pertain to minimal and moderate flow 
conditions where the velocity of flow may reach 5 ft/sec (or a current of 
approximately 3 knots). For situations where there are greater flow velocities or 
currents, a qualified design professional and product manufacturer should be 
consulted. 
 
Consideration must also be given to the direction of water movement in channel flow 
situations. Turbidity barriers are not designed to act as water impoundment dams and 
cannot be expected to stop the flow of a significant volume of water. They are 
designed and installed to trap sediment, not to halt the movement of water itself. In 
most situations, turbidity barriers should not be installed across channel flows. There 
is an exception to this rule. This occurs when there is a danger of creating a sediment 
buildup in the middle of a watercourse, thereby blocking access or creating a 
sediment bar. Curtains have been used effectively in large areas of moving water by 
forming a very long-sided, sharp “V” to deflect clean water around a work site, 
confining a large part of the sediment-laden water to the work area inside the “V” and 
direct much of the sediment toward the shoreline. Care must be taken, however, not 
to install the curtain perpendicular to the water current.  
 
In tidal or moving water conditions, provisions must be made to allow the volume of 
water contained within the barrier to change. Since the bottom of the barrier is 
weighted and external anchors are frequently added, the volume of water contained 
within the curtain will be much greater at high tide verses low tide and measures 
must be taken to prevent the curtain from submerging. In addition to allowing slack 
in the curtain to rise and fall, water must be allowed to flow through the curtain if the 
curtain is to remain in roughly the same place and maintain the same shape. 
Normally, this is achieved by constructing part of the curtain from a heavy woven 
filter fabric. The fabric allows the water to pass through the curtain, but retains the 
sediment particles. Consideration should be given to the volume of water that must 
pass through the fabric and sediment particle size when specifying fabric 
permeability. 
 
Sediment, which has been deflected and settled out by the curtain, may be removed if 
so directed by the on-site inspector or the permitting agency. However, consideration 
must be given to the probable outcome of the procedure, which may create more of a 
sediment problem by resuspension of particles, and by accidental dumping of the 
material by the equipment involved.  It is, therefore, recommended that the soil 
particles trapped by a turbidity curtain only be removed if there has been a significant 
change in the original contours of the effected area in the watercourse. Regardless of 
the decision made, soil particles should always be allowed to settle for a minimum of 
6-12 hours before removal by equipment or before removal of a turbidity curtain.  
 
It is imperative that all measures in the erosion control plan be used to keep sediment 
out of the watercourse.  However, when proximity to the watercourse makes 
successfully mitigating sediment loss impossible, the use of the turbidity curtain 
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during land disturbance is essential. Under no circumstances should permitted land 
disturbing activities create violations of water quality standards. 

Design Criteria 

Floating turbidity barriers are normally classified into 3 types: 
 

• Type I (see Figure FB-1) is used in protected areas where there is no current 
and the area is sheltered from wind and waves. 

 
• Type II (see Figure FB-1) is used in areas where there may be small to 

moderate current (up to 2 knots or 3.5 ft/sec) and/or wind and wave action 
can affect the curtain. 

 
 
• Type III (see Figure FB-2) is used in areas where considerable current (up to 

3 knots or 5 ft/sec) may be present, where tidal action may be present, and/or 
where the curtain is potentially subject to wind and wave action. 

 
Turbidity curtains should extend the entire depth of the watercourse whenever the 
watercourse in question is not subject to tidal action and/or significant wind and wave 
forces. This prevents sediment-laden water from escaping under the barrier, scouring 
and resuspending additional sediments. 
 
In tidal and/or wind and wave action situations, the curtain should never be so long as 
to touch the bottom. A minimum 1 foot gap should exist between the weighted, lower 
end of the skirt and the bottom at “mean” low water. Movement of the lower skirt 
over the bottom due to tidal reverses or wind and wave action on the flotation system 
may fan and stir sediments already settled out. 
 
In tidal and/or wind and wave action situations, it is seldom practical to extend a 
turbidity curtain depth lower than 10 to 12 feet below the surface, even in deep water. 
Curtains which are installed deeper than this will be subjected to very large loads 
with consequent strain on curtain materials and the mooring system. In addition, a 
curtain installed in such a manner can "billow up" toward the surface under the 
pressure of the moving water, which will result in an effective depth which is 
significantly less than the skirt depth. 
 
Turbidity curtains should be located parallel to the direction of flow of a moving 
body of water. Turbidity curtains should not be placed across the main flow of a 
significant body of moving water. 
 
When sizing the length of the floating curtain, allow an additional 10-20% variance 
in the straight-line measurements. This will allow for measuring errors, make 
installing easier and reduce stress from potential wave action during high winds. 
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An attempt should be made to avoid an excessive number of joints in the curtain. A 
minimum continuous span of 50 feet between joints is a good “rule of thumb.” 
 
For stability reasons, a maximum span of 100 feet between anchor or stake locations 
is also a good rule to follow. 
 
The ends of the curtain, both floating upper and weighted lower, should extend well 
up onto the shoreline, especially if high water conditions are expected. The ends 
should be secured firmly to the shoreline to fully enclose the area where sediment 
may enter the water. 
 
When there is a specific need to extend the curtain to the bottom of the watercourse 
in tidal or moving water conditions, a heavy woven pervious filter fabric may be 
substituted for the normally recommended impervious geotextile. This creates a 
“flow-through” medium, which significantly reduces the pressure on the curtain and 
will help to keep it in the same relative location and shape during the rise and fall of 
tidal waters. 
 
Typical installation layouts of turbidity curtains can be seen in Figure FB-3. The 
number and spacing of external anchors will vary depending on current velocities and 
potential wind and wave action.  Manufacturer’s recommendations should be 
followed. 
 
In navigable waters, additional permits may be required from the Corps of Engineers 
or other regulatory agencies if the barrier creates an obstruction to navigation. 

Materials and Installation Requirements 

Barriers should be a bright color (yellow or “international” orange) that will attract 
the attention of nearby boaters. The curtain fabric must meet the minimum 
requirements noted in Table FB-1. 

 
Seams in the fabric should be either vulcanized welded or sewn, and should develop 
the full strength of the fabric. 
 
Flotation devices should be flexible, buoyant units contained in an individual 
flotation sleeve or collar attached to the curtain. Buoyancy provided by the flotation 
units should be sufficient to support the weight of the curtain and maintain a 
freeboard of at least 3” above the water surface level.  
 
Load lines must be fabricated into the bottom of all floating turbidity curtains. Type 
II and Type III curtains must have load lines also fabricated into the top of the fabric. 
The top load line should consist of woven webbing or vinyl-sheathed steel cable and 
should have break strength in excess of 10,000 pounds (5 t). The supplemental 
(bottom) load line should consist of a chain incorporated into the bottom hem of the 
curtain of sufficient weight to serve as ballast to hold the curtain in a vertical 
position. Additional anchorage should be provided as necessary, The load lines 
should have suitable connecting devices which develop the full breaking strength for 
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connecting to load lines in adjacent sections (See Figures FB-1 and FB-2 which 
portray this orientation)  
 
Table FB-1      Curtain Fabric Material Requirements for Floating Turbidity 
      Barriers 
Characteristic 
Test Method 

16 Oz Nominal 
Laminated 

18 Oz 
Laminated 

22 Oz Coated Geotextile Filter 

Construction Vinyl Laminate On 
1300 Denier  
9 X 9 Scrim 
 

Vinyl Laminate 
On1300 Denier  
9 X 9 Scrim 

Vinyl Coated On 
Woven 
6 Oz Polyester 
Base 

Woven 
Polypropylene 

Weight 
Astm D-751-95 Sec 

16 

Nominal  
16 Oz/Sq Yd 
376 Gr/Sq M 

18 Oz/Sq Yd 
423 Gr/Sq M 

22 Oz/Sq Yd 
517 Gr/Sq M 

7.5 Oz/Sq Yd 
176 Gr/Sq M 

Adhesion 
Astm D-751-95 Sec 

43.1.2 

15 Lb/In 
14 Dan/5 Cm 

15 Lb/In 
14 Dan/5 Cm 

14 Lb/In 
13 Dan/5 Cm 

Not Applicable 

Tensile Strength 
Astm D-751-95 Sec 

12 

324 X 271 Lb/In 
308 X 258 Dan/5 
Cm 

397 X 373 Lb/In 
378 X 363 Dan/5 
Cm 

500 X 400 Lb/In 
476 X 389 Dan / 5 
Cm 

350 X 250 Lb/ In 
333 X 230  
Dan / 5 Cm 

Tear Strength 
Astm D-751-95 Sec 

29 

76 X 104 Lb/In 
72 X 99 Dan/5 Cm 

96 X 86 Lb/In 
91 X 82  
Dan/5 CM 

132 X 143 Lb/In 
126 X 136 
 Dan / 5 Cm 

95 X 55 Lb/In 
90 X 52  
Dan / 5 Cm 

Hydrostatic 
Astm D-751-95 Sec 

34.2 

385 Lb/Sq In 
2674 Kpa 

385 Lb/Sq In 
674 Kpa 

881 Lb/Sq In 
6118 Kpa 

Not Applicable 

 
 
External anchors may consist of 2” x 4” or 2½” minimum diameter wooden stakes, or 
1.33 pounds/linear foot steel posts when Type I installation is used.  When Type II or 
Type III installations are used, bottom anchors should be used.  
 
Bottom anchors must be sufficient to hold the curtain in the same position relative to 
the bottom of the watercourse without interfering with the action of the curtain.  The 
anchor may dig into the bottom (grappling hook, plow or fluke-type) or may be 
weighted (mushroom type) and should be attached to a floating anchor buoy via an 
anchor line. The anchor line would then run from the buoy to the top load line of the 
curtain. When used with Type III installations, these lines must contain enough slack 
to allow the buoy and curtain to float freely with tidal changes without pulling the 
buoy or curtain down and must be checked regularly to make sure they do not 
become entangled with debris. As previously noted, anchor spacing will vary with 
current velocity and expected wind and wave action. Manufacturer's 
recommendations should be followed. See orientation of external anchors and anchor 
buoys for tidal installation in Figure FB-2. 
 
Installing 2 parallel curtains, separated at regular intervals by 10 feet long wooden 
boards or lengths of pipe can increase the effectiveness of the barrier. 
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Figure FB-1     Type I and II Floating Turbidity Barriers
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Figure FB-2     Type III Floating Turbidity Barrier 
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Figure FB-3     Typical Installation Layouts 
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Rock Filter Dam (RD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A rock filter dam is a stone embankment designed to capture sediment in natural 
drainageways on construction sites and prevent delivery of sediment off-site. This 
practice can be used as an alternative to a standard sediment basin for locations with 
a drainage area of 10 acres or less.  It may be preferable to standard sediment basins 
for sites where an earthen embankment would be difficult to construct. It is usually 
located so that it intercepts runoff primarily from disturbed areas, is accessible for 
periodic sediment removal and does not interfere with construction activities 

Planning Considerations 

Rock filter dams are used across drainageways to filter sediment and reduce off-site 
sediment delivery.  Since rock filter dams are installed in flowing water, all local, 
state and federal laws and regulations must be followed during the design and 
construction process. 
 
Dams should be designed so that impounded water behind the structures will not 
encroach on adjoining property owners upstream or on other sediment and erosion 
control measures that outlet into the impoundment area. 
 



Chapter 4 
 

282 

Dams should be located so that the basin intercepts runoff primarily from disturbed 
areas, has adequate storage, and so that the basin can be accessed for sediment 
removal.  Dams should also be located, as much as possible, in areas that do not 
interfere with construction activities. 
 
Rock filter dams are not permanent structures.  The design life of the structure is 3 
years or less. 

Design Criteria 

Drainage Area 

The drainage area above the dam should not exceed 10 acres. 

Dam Height 

The height of dam will be limited by the channel bank height or 8 feet, whichever is 
less.  The dam height should also not exceed the elevation of the upstream property 
line.  Water will bypass over the top of the dam and the back slope of the rock dam 
should be designed to be stable.   

Spillway Capacity 

The top of the dam should be designed to handle the peak runoff from a 10 year,  
24 hour design storm with a maximum flow depth of 1 foot and freeboard of 1 foot. 
Therefore, the center portion of the dam should be at least 2 feet lower than the outer 
edges at the abutment. See Figure RD-1. 

Dam Top Width 

The minimum top width should be 6 feet. See Figure RD-2. 

Dam Side Slopes 

Side slopes should be 3:1 or flatter on the back slope and 2.5:1 or flatter on the front 
slope. 

Outlet Protection 

The downstream toe of the dam should be protected from erosion by placing a riprap 
apron at the toe.  The apron should be placed on a zero grade with a riprap thickness 
of 1.5 feet.  The apron should have a length equal to the height of the dam as a 
minimum and longer if needed to protect the toe of the dam. 
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Location 

The dam should be located as close to the source of sediment as possible and so that 
it will not causes water to back up onto adjoining property. 

Basin Requirements 

The basin behind the dam should provide a surface area that maximizes the sediment 
trapping efficiency.  The basin should have a sediment storage capacity of 67 cubic 
yards per acre of drainage area. 

Riprap Requirements 

Stone for riprap should consist of field stone or rough unhewn quarry stone of 
approximately rectangular shape. The stone should be hard and angular and of such 
quality that it will not disintegrate on exposure to water or weathering and it should 
be suitable in all other respects for the purpose intended. The specific gravity of the 
individual stones should be at least 2.5. 
 
The minimum median stone size should be 9”. The gradation of rock to be used 
should be specified using Tables RD-1 and RD-2.  Table RD-1 is used to determine 
the weight of the median stone size (d50).  Using this median weight, a gradation can 
be selected from Table RD-2, which shows the commercially available riprap 
gradations as classified by the Alabama Department of Transportation. 

 
The dam should be faced with 1 foot of smaller stone (½” to ¾” gravel) on the 
upstream side to increase filtering.  
  

 
Table RD-1     Size of Riprap Stones 

Rectangular Shape Weight Mean Spherical 
Diameter (ft) Length Width, Height (ft) 

50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 
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Table RD-2     Graded Riprap 

Weight (lbs.) 
Class 

d10 d15 d25 d50 d75 d90

1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

4 - - 50 500 1000 - 

5 - - 200 1000 - 2000 

 
 

Geotextiles 

Geotextiles should be used as a separator between the graded stone, the soil base and 
the abutments.  Class I geotextile as specified in Table RD-3 below should be used.  
Geotextile should be placed immediately adjacent to the subgrade without any voids 
between the fabric and the subgrade. 
 
 
Table RD-3     Requirements for Nonwoven Geotextile  
Property Test method Class I Class II Class III Class IV 1 
Tensile strength (lb)2 ASTM D   4632 

grab test 
180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 
2
 ASTM D 4632 ≥  50 ≥  5 0 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

As specified 
max. no.40 3 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 
1      Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are 
        particularly  well suited to class IV. Needle-punched geotextile are required for all other  
        classes.  
2      Minimum average roll value (weakest principal direction). 
3 U.S. standard sieve size. 
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Figure RD-1     Typical Front View of Rock Filter Dam 

 
 

 
 
 
 
 

Figure RD-2     Typical Section of Rock Filter Dam 
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Sediment Barrier (SB) 

 
 
 
 
 
 
 
 
 

 

 
 
 
 

Practice Description 

A sediment barrier is a temporary structure used across a landscape to reduce the 
quantity of sediment that is moving farther downslope. Commonly used barriers 
include silt fence (a geotextile fabric which is trenched into the ground and attached 
to supporting posts) or hay bales trenched into the ground. Other barrier materials 
include sand bags, brush piles and various man-made materials that can be used in a 
similar manner as silt fence and hay bales.  
 
This practice applies where sheet and rill erosion occurs on small disturbed areas.  
Barriers intercept runoff from upslope to form ponds that temporarily store runoff 
and allow sediment to settle out of the water and stay on the construction site. 
Barriers can also prevent sheet erosion by decreasing the velocity of the runoff. 

Planning Considerations 

Sediment barriers may be used on developing sites. They should be installed on the 
contour so that flow will not concentrate and cause bypassing, overtopping and/or 
failure.   
 
The 2 most commonly used sediment barriers are silt fences and hay bales.  Silt 
fences are usually preferable to hay bales because silt fences can trap a much higher 
percentage of suspended solids. The design and installation of hay bale sediment 



Chapter 4 
 

288 

barrier is the same as the installation for Straw Bale Sediment Traps. Silt fence is the 
only barrier covered in this edition of the handbook. 
 
The success of silt fences depends on a proper installation so as to develop maximum 
efficiency of trapping.  Silt fences should be carefully installed to meet the intended 
purpose. 
 
A silt fence is specifically designed to retain sediment transported by sheet flow from 
disturbed areas, while allowing water to pass through the fence. Silt fences should be 
installed to be stable under the flows expected from the site.  Silt fences should not be 
installed across streams, ditches, waterways, or other concentrated flow areas.  
 
Silt fences are composed of woven geotextile supported between steel or wooden 
posts. Silt fences are commercially available with geotextile attached to the post and 
can be rolled out and installed by driving the post into the ground. This type of silt 
fence is simple to install, but more expensive than some other installations. Silt 
fences must be trenched in at the bottom to prevent runoff from undermining the 
fence and developing rills under the fence. Locations with high runoff flows or 
velocities should use wire reinforcement. 

Design criteria 

Silt fences are normally limited to situations in which only sheet or overland flow is 
expected. They normally cannot filter the volumes of water generated by channel 
flow. Silt fences are normally constructed of synthetic fabric (woven geotextile) and 
the life is expected to be the duration of most construction projects.  Silt fence fabric 
should conform to the requirements of Table SB-1. 
 
The drainage area behind the silt fence should not exceed ¼ acre per 100 linear feet 
of silt fence for non-reinforced fence and ½ acre per 100 feet of wire reinforced 
fence.  When all runoff from the drainage area is to be stored behind the fence (i.e. 
there is no stormwater disposal system in place) the maximum slope length behind 
the fence should not exceed those shown in the table below: 

Type A Silt Fence 

Type A fence is 36” wide with wire reinforcements.  The wire reinforcement is 
necessary because this fabric allows almost 3 times the flow rate as type B silt fence.  
Type A silt fence should be used where runoff flows or velocities are particularly 
high or where slopes exceed a vertical height of 10 feet. 
 
Provide a riprap splash pad or other outlet protection device for any point where flow 
may overtop the sediment fence.  Ensure that the maximum height of the fence at a 
protected, reinforced, outlet does not exceed 1foot and that support post spacing does 
not exceed 4 feet. 
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The silt fence should be installed as shown in Figure SB-1  Materials for posts and 
fasteners are shown in Tables SB-3 and SB-4.  Details for overlap of the silt fence 
and fastener placement are shown in Figure SB-4. 
 
 
Table SB-1     Specifications for Silt Fence 

Specifications Type A Type B Type C 
Tensile Strength  

(Lbs. Min.1ASTM D-4632) 
Warp – 260 
Fill – 100 

Warp – 120 
Fill – 100 

Warp – 120 
Fill – 100 

Elongation (% Max.) 
(ASTM D-4632) 40 40 40 

AOS ( Apparent Opening Size) 
(Max. Sieve Size) (ASTM D-4751) no.30 no.30 no.30 

Flow Rate (Gal/Min/Sq. Ft.) 
(GDT-87) 70 25 25 

Ultraviolet Stability2 
(ASTM D-4632 after 300 hours 
weathering in accordance with 

ASTM D-4355) 

80 80 80 

Bursting Strength (PSI Min.) 
(ASTM D-3786 Diaphragm Bursting 

Strength Tester) 
175 175 175 

Minimum Fabric Width (Inches) 36 36 22 
 1     Minimum roll average of 5 specimens. 
2      Percent of required initial minimum tensile strength. 

 
 

Table SB-2    Slope Limitations for Silt Fence 
Land Slope  
(Percent) 

Maximum Slope Length Above Fence 
(Feet) 

<2 100 

2 to 5 75 

5 to 10 50 

10 to 20* 25 

>20 15 

*In areas where the slope is greater than 10%, a flat area length of 10 feet between the toe of  
 the slope to the fence should be provided. 
 

Type B Silt Fence 

This 36” wide filter fabric should be used on developments where the life of the 
project is greater than or equal to 6 months.  
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The silt fence should be installed as shown in Figure SB-2.  Materials for posts and 
fasteners are shown in Tables SB-3 and SB-4.  Details for overlap of the silt fence 
and fastener placement are shown in Figure SB-4. 

Type C Silt Fence 

Though only 22” wide, this filter fabric allows the same flow rate as Type B silt 
fence.  Type C silt fence should be limited to use on minor projects, such as 
residential home sites or small commercial developments where permanent 
stabilization will be achieved in less than 6 months. 
 
The silt fence should be installed as shown in Figure SB-3.  Materials for posts and 
fasteners are shown in Tables SB-3 and SB-4.  Details for overlap of the silt fence 
and fastener placement are shown in Figure SB-4. 
 

 
Table SB-3     Post Size for Silt Fence 

 Minimum Length Type of Post Size of Post 

Type A 4’ Steel 1.3lb../ft. min. 

Type B 4’ 
Soft Wood  

Oak 
Steel 

3” diameter or 2X4 
1.5” X 1.5” 

1.3lb./ft. min. 

Type C 3’ 
Soft Wood  

Oak 
Steel 

2” diameter or 2X2 
1” X 1” 

.75lb./ft. min. 

 
 
Table SB-4     Wood Post Fasteners for Silt Fence 

 Gauge Crown Legs Staples/Post 

Wire Staples 17 min. ¾” wide ½” long 5 min. 

 Gauge Length Button Heads Nail/Post 

Nails 14 min. 1” ¾” long 4 min. 
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Figure SB-1     Silt Fence-Type A 

 
(1)  For fabric material requirements see Table SB-1 
(2)  For post material requirements see Tables SB-3 and SB-4 
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Figure SB-2    Silt Fence - Type B 
 

(1)  For fabric material requirements see Table SB-1 
(2)  For post material requirements see Tables SB-3 and SB-4 
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Figure SB-3     Silt Fence – Type C 
 
(1)  For fabric material requirements see Table SB-1 
(2)  For post material requirements see Tables SB-3 and SB-4 
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Figure SB-4     Silt Fence Installation Details 
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Sediment Basin (SBN) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A sediment basin is a temporary holding pond created by construction of a barrier 
across a drainageway or by excavating a basin or by a combination of both. The 
purpose of a sediment basin is to detain sediment-laden runoff from disturbed areas 
in storage long enough for most of the sediment to settle out of the runoff and be 
deposited in the basin. This practice applies where erosion control measures are 
insufficient to prevent excessive off-site sedimentation. 

Planning Considerations 

Sediment basins are used to detain rainfall runoff, reduce and/or maintain peak storm 
discharges, and trap sediment from highly erodible areas in order to protect properties 
and drainageways located downstream from damage by sedimentation and debris. 
The water is temporarily stored and a portion of the sediment carried by the water 
drops out and is retained in the basin while the water is automatically released. The 
basin is for temporary use and may be removed after the disturbed area in the 
drainage area has been stabilized. 
 
A basin is created by constructing a barrier or dam across a natural drainage path or 
by excavating a basin or by a combination of both. Basins usually consist of a dam, a 
pipe outlet (principal spillway), and an emergency spillway.  The size of the structure 
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will depend upon the location, size of drainage area, soil type, rainfall pattern, 
available storage and selected outflow releases. 
 
This practice applies to critical areas where physical site conditions, construction 
schedules, or other restrictions preclude the installation or establishment of erosion 
control practices to satisfactorily reduce runoff volumes, erosion, and sedimentation. 
The structure may be used in combination with other practices and should remain in 
place until the sediment-producing area is permanently stabilized.  When the basin is 
used, it should be the first measure installed to ensure downgradient protection. 
 
The design criteria applies to the installation of temporary sediment basins on sites 
where: (1) failure of the structure would not result in loss of life or interruption of use 
or service of public utilities, (2) the peak rate of runoff from the drainage area into 
the basin, produced by the 10-year 24-hour storm, does not exceed 200 cfs, (3) the 
peak flow rate through the principal spillway does not exceed 50 cfs, (4) the 
maximum height of the embankment measured from the low point of the original 
centerline cross section does not exceed 15 feet, and (5) the total storage below the 
emergency spillway crest does not exceed 50 ac/ft. 

Design criteria 

Compliance with Laws and Regulations 

Design and construction should comply with state and local laws, ordinances, rules 
and regulations. The design criteria as stated in this standard may be exceeded by a 
qualified design professional with experience in hydrology and hydraulics. 

Location 

The sediment basin should be located to obtain the maximum storage benefit from 
the terrain and for ease of cleanout of the trapped sediment. It should be located to 
minimize interference with construction activities and construction of utilities. 
Whenever possible, sediment basins should be located so that storm drains may 
outfall or be diverted into the basin. 

Volume of the Basin 

The volume of the sediment basin, as measured from the bottom of the basin to the 
elevation of the principal spillway crest should be at least 67 cubic yards per acre of 
the total drainage area of the basin (state or local laws or regulations may require 
more volume). This volume provides for sediment storage equivalent to ½ “ per acre 
of total drainage area. 
 
Sediment basins should be cleaned out when 50% of the sediment storage volume has 
filled with sediment. Cleanout should be performed to restore the original design 
volume in the sediment basin.  The elevation corresponding to the sediment cleanout 
level should be determined and should be stated in the design data as a distance 
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below the top of the riser. In no case should the sediment cleanout level be higher 
than 1 foot below the top of the riser and this cleanout elevation should be clearly 
marked on the riser. 

Detention Time 

Runoff water from the design storm event should be held in the basin a sufficient 
time so that suspended solids will have time to settle from suspension.  Time required 
will be dependent upon the soil particle sizes and the chemistry of the soil.  Generally 
8 hours of detention time is necessary.  Products such as polyacrylamide (See 
Chemical Stabilization practice) may have to be used to ensure soil particles that 
remain in suspension even after long detention times are settled out and not allowed 
to release in the discharge water. 

Basin Dewatering 

As a minimum, provisions should be made to dewater the basin after storm events 
down to the sediment cleanout elevation. Dewatering of the basin may be 
accomplished by using perforations in the riser, or by providing a maximum 4” 
diameter hole at the sediment cleanout elevation or other acceptable methods. 

Shape of the Basin 

To improve trapping efficiency of the basin, the effective flow length must be twice 
the effective flow width.  This basin shape may be accomplished by properly 
selecting the site of the basin, by excavation or by using baffles.  The dimensions 
necessary to obtain the required basin volume and shape should be clearly shown on 
the plans to facilitate plan review, construction and inspection. 

Basin Design 

The NRCS method or other acceptable methods should be used to compute runoff. 
Runoff computations for the principal spillway and emergency spillway design 
storms should be based upon the worse soil-cover conditions expected to prevail in 
the contributing drainage area during the anticipated effective life of the structure. 
 
The combined capacities of the principal and emergency spillway should be 
sufficient to pass the peak rate of runoff from a 25-year 24-hour storm. 

Principal Spillway  

A spillway consisting of a vertical pipe or box type inlet (riser) joined (watertight 
connection) to a pipe (barrel) which should extend through the embankment and 
outlet a minimum of 6 feet beyond the downstream toe of the fill. The maximum 
capacity of the principal spillway should not exceed the peak runoff rate produced by 
the  
10-year 24-hour pre-development peak discharge assuming a meadow type of land 
use. The barrel and riser size should be determined through routing procedures for a  
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10-year 24-hour storm (assuming a land use condition of disturbed, under 
construction) taking into account the storage characteristics of the basin between the 
top of the riser and the crest of the emergency spillway. The minimum size of the 
barrel should be 8” in inside diameter. The principal spillway should be adequately 
sized to remove at least 50% of the runoff volume of the 10-year 24-hour storm 
within a 3 day period but no less than the necessary detention time. 

Crest Elevation 

The crest elevation of the riser should be a minimum of 1 foot below the elevation of 
the control section of the emergency spillway. 

Watertight Riser and Barrel Assembly  

The riser and all pipe connections should be completely watertight except for the 
inlet opening at the top of the riser and any openings installed in the riser to dewater 
the basin. 

Dewatering the Basin  

As previously mentioned, the basin should be dewatered to the sediment cleanout 
elevation. A dewatering device should be included in the sediment basin plans 
submitted for approval and should be installed during construction of the basin. 
Dewatering should be done in such a manner as to remove the relatively clean water 
without removing any of the sediment that has settled out and without removing any 
appreciable quantities of floating debris.  Dewatering may be accomplished using 
perforations in the riser, or by a maximum 4” hole at the sediment cleanout elevation 
or other acceptable methods.  Gravel can be placed in a conical shape around the riser 
to enhance sediment retention.  

Anti-vortex Device and Trash Rack  

An antivortex device and trash rack should be securely installed on top of the riser 
and should be the concentric type as shown in the design material at the end of this 
practice. 

Base 

The riser should have a base attached to the bottom of the pipe with a watertight 
connection and should have sufficient counter weight to prevent flotation of the riser. 
Two bases used for risers ten feet or less in height are: (1) a concrete base 18” thick 
with the riser embedded 9” in the base, and (2) a ¼” minimum thickness steel plate 
attached at the base of the riser by a continuous weld around the circumference of the 
riser to form a watertight connection. The plate should have at least 2.5 feet of stone, 
gravel or compacted earth placed on top of it to prevent flotation. For both cases, 
each side of the square base should have dimensions twice the riser diameter. For 
risers greater than ten (10) feet high, computations should be made to design a base, 
which will prevent flotation. The minimum factor of safety should be 1.5 (downward 
forces = 1.5 x upward forces). 

Anti-Seep Collars 

Anti-seep collars should be installed around all conduits through earth fills of 
impoundment structures according to the following criteria: 
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• Collars should be placed to increase the seepage length along the pipe 

(barrel) by a minimum of 15 percent of the pipe length located within the 
normal saturation zone. 

 
• Collar spacing should be between 5 and 14 times the vertical projection of 

each collar. 
 

• All collars should be placed within the normal saturation zone. 
 

• The assumed normal saturation zone (phreatic line) should be determined by 
projecting a line at a slope of 4 horizontal to 1 vertical from the point where 
the normal water (riser crest) elevation touches the upstream slope of the fill 
to a point where this line intersects the invert of the pipe (barrel) outlet. All 
fill located within this line may be assumed as saturated. 

Outlet 

Protection against scour at the discharge end of the principal spillway should be 
provided, including a means of conveying the discharge in an erosion-free manner to 
an existing stable channel. Measures may include an impact basin, riprap, revetment, 
excavated plunge pools, or other acceptable methods (See Outlet Protection practice).  
Where discharge occurs at the property line, drainage easements will be obtained in 
accordance with local ordinances. Adequate notes and references will be shown on 
the erosion and sediment control plan. 

Emergency Spillway 

The entire flow area of the emergency spillway is best constructed in undisturbed soil 
material (not fill). Embankments less than 7 feet in height may have emergency 
spillways located on erosion resistant compacted earth fill. The emergency spillway 
cross section should be trapezoidal with a minimum bottom width of 10 feet. This 
spillway channel should have a straight control section of at least 25 feet in length 
and a straight outlet section for a minimum distance equal to 25 feet or ½ the base 
width of the embankment fill, whichever is greater. 

Elevation  

The elevation of the emergency spillway control section will be determined through 
routing procedures of the 10-year 24-hour storm taking into account the principal 
spillway discharge and the storage characteristics above the top of the riser. 

Capacity 

The minimum capacity of the emergency spillway should be that required to pass the 
difference between the peak rate of runoff from the 25-year 24-hour storm less any 
reduction due to storage. Emergency spillway dimensions may be determined by 
using the method described in this standard. 
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Velocities 

The velocity of flow in the exit channel should not exceed 6 ft/sec for vegetated 
channels. For channels with erosion protection other than vegetation, velocities 
should be within the non-erosive range for the type of protection used. 

Erosion Protection  

Vegetation, riprap, asphalt or concrete should be provided to prevent erosion. 

Freeboard 

Freeboard is the difference in elevation between the designed high water elevation in 
the emergency spillway and the top of the settled embankment. The freeboard should 
be a minimum of 1 foot. The minimum elevation between the control section of the 
emergency spillway and the top of the dam should be 2 feet. 

Entrance of Runoff into Basin 

Points of entrance of surface runoff into excavated sediment basins should be 
protected to prevent erosion and sediment generation. Runoff conveyance practices 
should be installed as necessary to direct runoff into the basin. Points of runoff entry 
should be located as far away from the riser as possible, to maximize travel time. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Best Management Practice Design 

301 

Sediment Basin Design 

(Temporary Sediment Basin Design Data Sheet) 
 

Computed by_____________Date__________ 
Checked by______________Date__________ 
Project____________ 
Basin no.____________ 
Total area draining to basin, ___________acres. 
 

Design of Basin Volume  

 
1.  Volume of basin below riser = 67 cu. yds. x ac. drainage area = _________ 

cu.yds. 
2.  Excavate __________ cu. yds. to obtain required capacity. 
3.  Vol. at dewatering and cleanout elev. = 67 cu. yds. x 0.5 x______acres =  
         ______cu. yds. 
4.  Elevation corresponding to top of riser __________ ft. 
5.  Elevation corresponding to dewater and cleanout level __________ ft. 
6.  Distance below top of riser ________ ft. 
 

Design of Spillways 

Runoff 

 
7.  Q10pd = __________cfs (Pre-development peak discharge from 10-year 24-hour 

storm event, assuming actual pre-development land use. Attach runoff 
computation sheet). 

8.  Q10d = ___________cfs (Disturbed condition peak discharge from 10-year  
24-hour storm event. Attach runoff computation sheet). 

9.  Vr for Q10d = ___________ inches. 
10.  Q25d = ___________ cfs (Disturbed condition peak discharge from 25-year  

24-hour storm event. Attach runoff computation sheet). 
 

Principal Spillway (Qps) 

 
11.  Maximum principal spillway cap., Q10pd = ___________ cfs. 
12.  H = ___________ ft. Barrel length = ___________ ft. 
13. Volume of storage above riser (minimum 1 ft.) expressed in inches over drainage 

area, Vs = __________inches.  
14. Table SBN-1 or SBN-2 (circle one) using Vs and Vr. 
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15.  Calculated principal spillway flow, Qps = ___________ cfs < Q10pd 
16.  Inside Barrel Diam. ___________ in. 
17.       Riser Diam. __________ in.;  Length ___________ ft.;   

      h = ___________ft. 
18.  Trashrack Diam. ___________  in; 
19.  Pipe Slope = ___________ %;     % Drained in 3 Days = __________ %  

 

Emergency Spillway (Qes) 

 

20.  Emergency spillway cap., Qes = Q25d -Q10d = ___________ cfs. 
21.  Width _______ ft.; Hp _______ ft.; Side Slopes _______ (3:1 min.) 
22.  Entrance channel slope __________ % 
23.  Exit channel slope __________ % 

 
Anti-Seep Collar (If Required) 

 
24.  y = __________ ft.; z = __________ ft.; Ls: __________ ft. 
25.  Use __________ collars, __________-__________ inch square;             

projection = __________ ft. 
 
Elevations 

 
26.  Riser Crest = __________    High Water (design) = _______ 
27.  Emergency Spillway Crest = _________ Top of Dam =          _________ 
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 Instructions for Use of Form 

Temporary Sediment Basin Design Data Sheet 

 
1. The minimum required volume of storage at the top of the riser is 67 cubic yards per acre 

from each acre of drainage area although only part may be disturbed (state or local laws or 
regulations may require more volume). 

 
2. The volume of a naturally shaped basin (no excavation) may be approximated by the formula 

V = 0.4 A x d, where V is in cubic feet, A is the surface area of the basin in square foot. and d 
is the maximum depth of the basin in feet. Volume may be computed from contour 
information or other suitable methods. If the volume of the basin is not adequate for required 
storage, excavate to obtain the required volume. 

 
3. The volume of the basin for dewatering and cleanout is 50% of the required sediment storage. 

 
4. Determine the design elevation for the minimum required storage volume of the basin. This is 

the elevation at the top of the riser. 
 

5. Determine the design elevation of the dewatering and cleanout level. 
 

6. Determine the distance of the dewatering and cleanout level below the riser crest. 
 

7. The pre-development peak discharge rate (Q10pd) is computed assuming the actual pre-
development land use for a 10-year 24-hour storm event using approved NRCS methods.  
The runoff curve number should be for appropriate soil types for a pre-development meadow 
condition. 

 
8. The peak discharge rate is computed for a disturbed land use condition of a 10-year 24-hour 

storm event (Q10d). 
 

9. Determine the volume of runoff in inches for the Q10d storm event (See Figure SBN-1). 
 

10. The peak discharge rate is computed for a disturbed land use condition for a 25-year 24-hour 
storm event (Q25d). 

 
11. The maximum principal spillway discharge capacity should be the 10 year pre-development 

peak discharge rate (Q10pd). 
 

12. Determine the value of “H” from field conditions. “H” is the elevation difference between the 
centerline of the outlet pipe and the emergency spillway crest. Determine the barrel length. 
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13. Determine the volume of storage (Vs) between the top of the riser and the emergency 
spillway crest (minimum difference in elevation of 1 foot.) expressed in inches of storage 
over the entire drainage area. 

 
14. Determine whether to use Table SBN-1 or SBN-2 (See Figure SBN-2). 

 
15. Calculate principal spillway flow using Table SBN-1 or SBN-2.  Make sure this flow is less 

than the Q10pd. If not, adjust the Vs by raising the emergency spillway crest elevation and 
recalculate.   

 
16. Determine the barrel diameter needed to pass the calculated principal spillway flow (Qps) 

from design charts (See Table SBN-3). 
 

17. Determine the riser diameter (See Figure SBN-3), length, and “h” feet (1 foot minimum) 
below the emergency spillway. 

 
18. Determine the trash rack and anti-vortex device size (See Figure SBN-4 and Table SBN-4). 

 
19. Determine the slope of the barrel pipe. Determine the percent of the 10-year 24-hour runoff 

that is removed in 3 days. 
 

20. Compute the emergency spillway capacity (Qes) by subtracting the Q10d from Q25d. 
 

21. Use the appropriate tables to obtain values of Hp and bottom width for the vegetated 
emergency spillway with a velocity of less than 6 fps (See Figure SBN-5 and Table SBN-5). 

 
22. Determine the entrance channel slope. 

 
23. Determine the exit channel slope. 

 
24. Determine the anti-seep collar design if required (See Figure SBN-6, SBN-7, and SBN-8). 

 
25. Determine the number of anti-seep collars to use.   

 
26. Determine the design elevation of the riser crest and design high water for the emergency 

spillway flowing full. 
 

27. Determine the design elevation of the emergency spillway. The emergency spillway crest 
must be set no closer to the riser crest than 1 foot and high enough to cause the pipe spillway 
to prime and carry the maximum required Qps. 

 
Therefore, the elevation difference between spillways should be equal to the value of h, or 1 
foot, whichever is greater. Design high water is the elevation of the emergency spillway crest 
plus the value of Hp. The minimum top of dam elevation requires 1.0 foot. of freeboard 
above design high water. 
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Figure SBN-1     Solution of Runoff Equation 
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Figure SBN-2     Vs and Vr Relationship 
 

 
Figure SBN-2 and Tables SBN-1 (A) and SBN-2 (B) can be used to determine the 
capacity of principal spillways considering temporary storage. Figure SBN-2 is a plot 
of Vs versus Vr to determine which Table to use. Table SBN-1 is for pipe flow 
structures with a discharge over 0.47 ft3/s/acre (300 csm) and Table SBN-2 is for 
pipe flow structures with a discharge under 0.47 ft3/s/acre. 

 
 

Description of Terms: 
Vs = Volume of temporary storage, ac/ft or inch. 
Vr = Volume of runoff, ac/ft or in. 
Qo = Required principal spillway discharge. ft3/s (Table SBN-1) and ft3/s/acre (Table SBN-2) 
Qi = Peak flow from design storm, ft3/S 
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Table SBN-1     Values of Qo/Qi for pipe flow structures with a discharge over  
        0.47 ft3/s/acre (300 csm). 

 
 

Hundredth Vs 
Vr 
 
tenth 

0.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

0.0 1.00 .99 .98 .96 .95 .94 .92 .91 .90 .88 

0.1 .87 .85 .84 .82 .81 .79 .78 .76 .75 .74 

0.2 .70 .67 .64 .61 .58 .56 .54 .52 .50 .48 

0.3 .47 .45 .44 .42 .41 .40 .39 .38 .37 .36 

0.4 .35 .32 .30 .28 .26 .24 .23 .21 .20 .19 

0.5 .18 .17 .16 .15 .14 .13 .12 .12 .11 .11 

0.6 .10 .10 .09 .09 .08 .08 .07 .07 .07 .07 

0.7 .06 .06 .06 .06 .05 .05 .05 .05 .04 .04 

0.8 .04 .04 .04 .04 .04 .03 .03 .03 .03 .03 

 
 
 
 
Example no.1 

Given:  Vs = 1.84 in. 
Vr = 4.0 in. 
Qi = 175 ft3/s 
D.A. = 60 acres 

 
Find:   Qo 

 
Solution: Find the point for Vs of 1.84 in. and Vr of 4.0 in. in figure SBN-2. Since 
the point is below the line, use Table SBN-1.   

 
Vs/ Vr =   l.84/ 4.0   = 0.46 (Vs and Vr must be in same units)  
 
Qo/ Qi = 0.23 (From Table SBN-1) 

 
Qo = .23 x Qi = .23 x 175 ft3/s = 40 ft3/s 
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Table SBN-2     Values of Qo for pipe flow structures with a discharge under  

        0.47 ft3/s/acre (300 csm).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example no.2: 

 
Given:   Vs = 0.9 in. 

Vr = 2.2 in. 
Qi =130 ft3/s 
D.A. = 125 acres (drainage area) 

 
Find:  Qo 
 
Solution:  Use Table SBN-2 (determined from Figure SBN-2) 
 
Qo = 0.32 ft3/s/acre (from Table SBN-2) 
      = 0.32 ft3/s/acre x125 acres = 40 ft3/s 
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Table SBN-3     Discharge in Cubic Feet Per Second (CFS) for Pipe Conduits  
        with Different Heads 
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Figure SBN-3     Riser Inflow Curves 
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Figure SBN-4     Anti-Vortex Device Design 
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Table SBN - 4     Concentric Trash Rack and Anti-Vortex Device Design 
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Figure SBN-5     Design Data for Earth Spillways 
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Table SBN-5     Design Data for Earth Spillways 
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Figure SBN-6      Determination of Pipe Length in Saturated Zone 
 



Chapter 4 
 

316 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure SBN-7     Determination of Anti-Seep Collars Required 
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Figure SBN-8     Anti-Seep Collar Details 
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Figure SBN-9     Design Elevations with Emergency Spillway 
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Source:  USDA-NRCS 
Figure SBN-10     Example Plan Views of Baffle Locations in Sediment 
     Basins 
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Source:  USDA-NRCS 
Figure SBN-11     Methods of Dewatering Sediment Basin Detention Pools 
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Figure SBN-12     Dewatering Sediment Basin with Subsurface Drain 
 



Chapter 4 
 

322 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Best Management Practice Design 

323 

Straw Bale Sediment Trap (SST) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practice Description 

A temporary sediment trap is a ponding basin used for smaller drainage areas that is 
formed by an embankment or excavation and is designed to capture and hold 
sediment-laden runoff, trapping the sediment.  This practice protects receiving 
streams, lakes, drainage systems and adjacent property from sediment during 
construction activities. This practice applies where sediment-laden runoff is 
discharged. 

Planning Considerations 

In certain situations, straw bales can be used as an alternative to silt fence for 
trapping sediment.  The practice should only be used to trap sediment for a short 
duration from small drainage areas.  Straw bales comparatively low flow rate should 
be considered before choosing to use this practice.  Ponding above the bales can 
occur rapidly due to the low flow rate.  Overtopping and bypass of the bales can 
cause significant damage to the site. 



Chapter 4 
 

324 

Design criteria 

Drainage Area 

For disturbed areas subject to sheet erosion the drainage area should be restricted to 
¼ acre per 100 feet of barrier.  The slope length behind the barrier should be 
restricted according to Table SST-1. 

 
If used in minor swales, the swale should be relatively flat in grade (3 percent or less) 
and the drainage area should be limited to 1 acre. 

 
 
Table SST-1     Criteria for Straw or Hay Bale Placement 

Land Slope 
(Percent) 

Maximum Slope Length Above Bale 
(Feet) 

<2 75 

2 to 5 50 

5 to 10 35 

10 to 20 20 

>20 10 

 

Bale Size 

Bales should be 14” x 18” x 36”. 

Anchors 

Two 36” long (minimum) 2” x 2” hardwood stakes should be driven through each 
bale. Alternate anchors can be 2 pieces of no.4 steel rebar, 36” long (minimum).  See 
Figure SST-1 and SST-2 for details on proper installation of straw bales. 

Effective Life 

Straw and hay bales have a relatively short period of usefulness and should not be 
used if the project duration is expected to exceed 3 months. Bale placement should 
result in the twine or cord being on the side and not the bottom of the bale. 

Location 

This practice should be used on nearly level ground and be placed at least 10 feet 
from the toe of any slope.  The barrier should follow the land contour.   
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The practice should never be used in live streams or in swales where there is a 
possibility of washout.  The practice should also not be used in areas where rock or 
hard surfaces prevents the full and uniform anchoring of the bales. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure SST-1     Placement of Straw Bale 
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Figure SST-2     Anchoring Technique for Haybales 
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Temporary Sediment Trap (TST) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of CPESC. Inc. 

Practice Description 

A temporary sediment trap is a ponding basin used for smaller drainage areas that is 
formed by an embankment or excavation and is designed to capture and hold 
sediment-laden runoff, trapping the sediment.  This practice protects receiving 
streams, lakes, drainage systems and adjacent property from sediment during 
construction activities. This practice applies where sediment-laden runoff is 
discharged. 

Planning Considerations 

This practice is intended to be a temporary measure with a limited life span and 
applicable only for a small drainage area.  The practice is used to catch sediment-
laden runoff at the outlet of such structures as diversions, stormwater conduits and 
temporary slope drains.  Due to the temporary nature of the practice, the trap should 
be designed to be constructed with materials that can be installed and removed easily.  
The practice should also be located and designed so that failure of the trap will not 
result in hazard to the public or damage to either work on site or off site property. 
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Design Criteria 

Drainage Area 

Temporary sediment traps should be designed with less than 5 acres of drainage area.  
If the drainage area is larger then a sediment basin should be used (See Sediment 
Basin practice). 

Structure Life 

The design life of the structure should be 2 years or less. 

Sediment Storage 

The trap should be designed to provide 67 cubic yards of sediment storage per acre of 
disturbed drainage area.  Sediment should be removed and properly disposed when it 
accumulates to ½ the design volume.  A clean-out stake should be placed to note this 
clean-out elevation. 

Embankment 

Dam Height 

The maximum height of the dam should be 5 feet. See Figure TST-1. 

Dam Top Width 

The minimum top width of the dam should be 5 feet. 

Dam Side Slopes 

The minimum slopes should be 2.5:1 upgradient and 3:1 downgradient. 

Settlement 

The dam should be overbuilt to allow for 10% settlement of the earthfill. 

Fill Material 

The dam should be built with on-site material, if at all possible.  Fill material should 
be free of organic materials, roots, and waste material.  Fill should be the most 
impermeable material available on site.  No sandy or gravelly materials should be 
used.   
 
Fill placement should be placed in 9” thick loose lifts.  The fill materials should be 
moist at the time of placement and compaction should be accomplished by routing 
hauling equipment over the material.  Each lift should be traversed a minimum of 4 
times by the hauling equipment. 
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Open Channel (Emergency) Spillway 

The trap should be designed with an open channel spillway in the top of the 
embankment to safely bypass stormwater runoff.  The spillway should meet the 
following requirements. 

Capacity 

The spillway should safely bypass the runoff from the 2-year 24-hour duration storm 
event or the design storm event required by local ordinances, whichever is greater. 

Bottom Width 

The spillway should have a minimum bottom width of 5 feet. 

Crest 

The crest of the spillway will be a minimum of 1.5 feet lower than the top of the 
embankment. 

Lining 

The spillway will be lined with loose rock riprap.  The riprap should be Class 2 riprap 
as specified in Table TST-1.  The minimum thickness of the riprap should be 2 feet. 

Side Slopes 

The spillway should have side slopes 2:1 or flatter. 
 
 

Table TST-1     Graded Riprap 
Weight (lbs.) Class 

d10 d15 d25 d50 d75 d90 
1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

4 - - 50 500 1000 - 

5 - - 200 1000 - 2000 

 
Filter 

Geotextile should be placed between the embankment soil and the riprap in the 
spillway.  The geotextile should be Class I as specified in Table TST-2. 
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Table TST-2     Requirements for Nonwoven Geotextile  
Property Test method Class I Class II Class III Class IV 1 

Tensile strength (lb) 2 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 2 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

As specified 
max. no.40 

3
 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 
1     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are 
      particularly well suited to class IV. Needle-punched geotextile are required for all other  
      classes.  
2    Minimum average roll value (weakest principal direction). 
3     U.S. standard sieve size. 

 
 
Outlet 

Riprap should extend down the back slope of the dam and a minimum length of 5 
feet beyond the toe of the dam to provide energy dissipation for the flow through the 
spillway.  Riprap should be installed as specified for the spillway section.  Geotextile 
will be required under the outlet also. 

Optional Pipe (Principal) Spillway 

As an option, a perforated riser and barrel pipe system can be used as a spillway.  The 
pipe system and emergency spillway will be designed and installed as detailed in the 
Sediment Basin Standard for principal spillway pipes. 
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Figure TST-1     Typical Section of Temporary Sediment Trap 
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Porous Pavement (PP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Porous pavement is a permeable load-bearing layer that reduces runoff by providing 
infiltration, and can be underlain by a stone reservoir for stormwater storage. The 
practice with a stone reservoir is designed to intercept storm runoff and allow it to 
gradually infiltrate into the subsoil. In addition, porous pavement may provide 
groundwater recharge, augment low flow in streams during dry periods, reduce 
downstream flooding and protect water quality. The practice is applicable for areas 
with low traffic, such as overflow parking lots and lightly used access roads that are 
on relatively gentle slopes and permeable soils.  
 
Porous pavement falls into three different categories based on the extent of storage 
provide by the stone reservoir: a full exfiltration system (stores the entire design 
storm), a partial exfiltration system (stores a portion of the design storm) and a water 
quality exfiltration system (provides infiltration only or stores the first flush or some 
portion of a design storm and conveys the excess runoff to a conventional stormwater 
management facility).   
 
Concrete grids, modular pavement, or similar products will be considered as a part of 
this practice.  
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Planning Considerations 

This practice provides protection of water quality by reducing stormwater runoff 
through infiltration and/or storage in a buried stone reservoir.  The practice is 
intended for areas with relatively flat slopes (less than 5%) where traffic volumes are 
low and the on-site soils are permeable.  The practice also requires a higher degree of 
maintenance than normal paving materials. 
 
When considering use of this practice the type and amount of traffic traversing the 
pavement must be considered.  Soils and topography of the finished paving are also 
important.  Since various levels of storage can be used, the area available for 
underground storage, as well as outlets for the storage area, needs to be considered in 
the design of the system.  The seasonal high water table is an important consideration 
in the design of the stone storage reservoirs. 

Design Criteria 

Drainage Area 

The drainage area contributing runoff to the stone storage reservoir should be 
between ¼ and 10 acres. 

Slopes 

Slopes in the area to receive porous paving should be flatter than 5%. 

Pavement Thickness 

If permeable asphalt is used the pavement thickness should be 2 to 4 inches.  When 
using permeable concrete the thickness should be 4 to 6 inches.  The thickness of 
concrete grids or modular pavers will be determined by the thickness of the product 
selected that is available from the manufacturer. 

Water Table 

This practice should be used in areas with deep water tables.  As a minimum the 
seasonal high water table should be below the planned bottom of the stone storage 
reservoir. 

Soils 

Soils at the site where porous pavement is to be used should be permeable soils with 
combined silt/clay contents of less than 40%.  Soils would generally be in NRCS 
hydrologic groups A, B, or C. 
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Stone Reservoir 

The stone reservoir should be installed with a minimum of 2 feet (preferably 4 feet) 
of clearance between the bottom of the reservoir and bedrock.  The stone reservoir 
should be designed so that it can be drained within 72 hours (see Figures PP-1 and 
PP-2). 

Site Protection 

Design of the porous pavement site should include measures to protect the site from 
being compacted by construction equipment and from erosion and sediment. Only 
tracked construction equipment should be used on the construction of the porous 
pavement subgrade.  Construction traffic access routes should be routed around the 
site to prevent compaction by unnecessary traffic over the site.  Diversions should be 
installed around the area to keep off-site runoff and sediment away from the site. 

 
 
 
 
 
 
 
 
 
 
 

Figure PP-1     Typical Section of Porous Pavement with Buried Stone  
       Reservoir 
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Figure PP-2     Typical Porous Pavement Design 
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Stormwater Detention Basin (SDB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A stormwater detention basin is a dam-basin practice designed to hold stormwater 
runoff and release the water slowly to prevent downstream flooding and stream 
erosion. The practice is an extremely effective water quality and water quantity 
measure and significantly reduces the frequency of erosive floods downstream.  
Ideally, a stormwater detention basin will store at least the first ½ inch of runoff from 
the design storm and release the remainder at the predevelopment rate. Its usage is 
best suited to larger, more intensively developed sites. Structure life is 10 years or 
more. A stormwater detention basin can have a permanent pool of water or be 
designed to have a dry basin. It can be designed to hold sediment during a planned 
construction period. 

Planning Considerations 

The purpose of a stormwater detention basin is to intercept stormwater runoff and to 
protect drainageways, properties, and right-of-ways downstream of the structure. A 
detention basin can also serve the purpose of a sediment basin during the construction 
phase of the project.  A qualified design professional with expertise in hydrology and 
hydraulics should always design stormwater detention basins. This standard applies 
only to permanent basins on sites where: 
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• Failure of the dam will not result in loss of life; in damage to homes, 
commercial, or industrial buildings, main highways, or railroads; or in 
interruption of the use or service of public utilities. 

 
• The storage capacity below the crest of the principal spillway should be 

sufficient to store the first ½” of runoff from the design storm event and 
the accumulation of ½” of sediment from the potential disturbed portion 
of the drainage area.   

 
• The peak release rate of stormwater runoff from the design storm should 

not exceed the predevelopment runoff rate for the drainage area or the 
rate allowed by local ordinances, whichever is less. 

 
• The drainage area does not exceed 150 acres. The peak flow through the 

principal spillway normally should not exceed 50 cfs.  Structures should 
be designed as water impoundment structures in accordance with NRCS 
Field Office Technical Guide Pond Standard 378 or other approved 
methods.  Design criteria should be commensurate with the complexity 
of site conditions, including consideration of damages that would be 
caused by breaching of the embankment by overtopping. 

 
A stormwater detention basin is appropriate where physical site conditions or land 
ownership restrictions preclude the installation of other erosion control measures to 
adequately control runoff, erosion, and sedimentation. It may be used below 
construction operations which expose areas to soil erosion. The basin should be 
maintained throughout the life of the development which produced the need for the 
basin. 

Design Criteria 

Classification 

Table SDB-1 shows design and classification criteria for three types of Stormwater 
Detention Basins. 

Location 

The stormwater detention basin should be located to obtain the maximum storage 
benefit from the terrain and for ease of cleanout of trapped sediment. It should be 
located to minimize interference with construction activities and construction of 
utilities. Whenever possible, detention basins should be located out of floodplain 
areas and should not be located on flowing streams. Detention basins can be an 
excavated basin type as well as an earthfill dam type or a combination of the two. 
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Entrance of Runoff into Basin 

The entrance points of surface runoff into the basins should be protected to prevent 
erosion. Considerable care should be given to the major points of inflow into basins 
to prevent gullying and sediment generation within the basin. Riprap check dams, 
grade stabilization structures, or other water control devices should be installed at 
main points of inflow to ensure direction of runoff and protect the points of entry into 
the basin. Points of entry should be located so as to ensure maximum travel distance 
of runoff water through the basin to the point of exit from the basin. 
 
 
Table SDB-1     Stormwater Detention Basin Classification  

Type 1 Max. W/S  
Size (acre) 

Max. Dam2 
Ht. (feet) 

Emergency Spillway 
Design Storm 
Frequency 3 

Freeboard 4  
(feet) 

1 20 7 10-yr 24-hr 0.5 

2 20 10 10-yr 24-hr 0.5 

3 50 15 25-yr 24-hr 1.0 

 
1  Type 1 basins may be used where site conditions prevent the construction of an  
    emergency spillway on residual earth. 
2  Height is measured from the top of the dam to the low point on the original centerline 
    survey of the dam.   
3  Runoff should be determined by NRCS methods or other methods accepted by local  
    ordinances. Soil and cover conditions used should be based on those expected during  
    the construction period. 
4  Vertical distance between basin water surface at maximum design stage and top of  
    dam. 

 

Erosion and Sedimentation Control 

Construction operations should be carried out in such a manner that erosion and 
sedimentation will be minimized.  State and local laws should be complied with 
concerning pollution abatement. 

Safety 

Stormwater detention basins are attractive to children and can be very dangerous. 
Local ordinances and regulations must be adhered to regarding health and safety. The 
developer or owner should check with local building officials on applicable safety 
requirements. If fencing of basins is required, the location of and type of fence should 
be shown on the plans. 

Storage 

The minimum capacity of a stormwater detention basin below the crest of the 
principal spillway pipe should be ½ inch per acre of the potential disturbed portion of 
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the drainage area to account for the volume of sediment expected to be trapped in the 
structure during the development period plus the runoff water from a 2-year 
frequency, 24-hour duration storm.               

Shape of the Basin 

The stormwater detention basin should have a flow length to width ratio greater than 
2:1, where flow length is the distance between the point of inflow and the point of 
outflow. The purpose of this requirement is to minimize the “short-circuiting” effect 
of the sediment laden inflow to the riser and thereby increase the effectiveness of the 
structure. 
 
The required basin shape may be obtained by proper site selection, by excavation, or 
by constructing baffles in the basin. The baffle will increase the effective flow length 
from the inflow point to the riser. Baffles should be place midway between the inflow 
point and the riser. The baffle length should be as required to provide the minimum 
2:1 length-width ratio. The effective length should be the shortest distance the water 
must flow from the inflow point around the end of the baffle to the outflow point. 

Principal (Pipe) Spillway Design 

Layout 

The spillway should consist of a vertical riser joined at its bottom to a conduit 
(barrel) which extends through the embankment. Connections should be watertight.   

Capacity 

The maximum capacity of the pipe spillway should not exceed the peak rate of runoff 
from the drainage area in its natural undeveloped state for all rainfall events up to and 
including the design storm frequency. The minimum inside diameter of the barrel 
should be 8 inches. The diameter of the vertical inlet riser should be a minimum of 
1.5 times greater than that of the barrel to ensure full barrel flow.  The pipe spillway 
should be adequately sized to remove at least 50% of the runoff volume of the design 
storm within a 3 day period. 

Inlet Data 

The vertical inlet may be one of the following: 
 

• A full round pipe. 
 
• A half round pipe fitted for flashboards. 

 
• A box-type riser fitted with flashboards.  

 
The crest of the inlet should be set at an elevation to provide the minimum storage 
requirement (runoff from a 2-year 24-hour storm and ½” sediment storage). The riser 
should have a base (ballast) of sufficient weight to provide a 1.5:1 safety factor 
against flotation. An approved trash rack and anti-vortex device should be securely 
installed on top of the riser. 
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Anti-seep Collars 

Anti-seep collars should be installed around all conduits through earth fills according 
to the following criteria: 
 

• Collars should be placed to increase the seepage length along the conduit 
by a minimum of 15 percent of the pipe length located within the 
saturation zone. 

   
• Collar spacing should be between 5 and 14 times the vertical projection 

of each collar. 
 

• All collars should be placed within the saturation zone.   
 
• All anti-seep collars and their connection should be watertight. 

Outlet 

Protection of outlet should be provided where needed to prevent outlet scour. Outlet 
protection measures should be designed according to the Outlet Protection Standard. 

Dewatering the Basin 

Dewatering should be done in such a manner as to remove the relatively clean water 
without removing any of the sediment that has settled out and without removing any 
appreciable quantities of floating debris. Usually, the detention pool may be 
dewatered as shown in Figure SDB-1or Figure SDB-2 or by other approved methods. 
After disturbed areas contributing runoff water to the basin have been stabilized, the 
dewatering device should be removed to allow the basin to operate only as a 
stormwater detention basin. Any accumulation of sediments that would reduce 
stormwater detention storage should be removed and disposed of in a proper manner. 

Emergency spillways 

Layout 

Earth emergency spillways for Type 2 and 3 basins should be in undisturbed earth. 
Emergency spillways for Type 1 basins may be located on compacted earth fill 
selected for erosion resistance qualities. Other erosion control measures such as rock 
riprap may be required to ensure stable emergency spillways.  Each spillway should 
have a longitudinal level section at least 25 feet long at its crest and a straight outlet 
section for at least 25 feet or ½ the base width of the embankment fill. 

Capacity and Design 

Spillways should be trapezoidal in cross section with minimum bottom widths of 10 
feet and side slopes of 3:1. The elevation of the emergency spillway crest will be 
determined through routing procedures of the design storm (see Sediment Basin 
practice). The capacity of emergency spillways should be adequate to pass peak 
discharges of design storms, less capacities of principal spillways and storage 
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capacity of the basin.  Spillways should be designed to pass designed discharges at 
non-erosive velocities for the types of protection used. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure SDB-1     Detention Basin Dewatering Device with 6” Perforated Pipe 
 

Embankment 

The minimum top width should be 8 feet. Side slopes should be no steeper than  
2½:1 (mowable surfaces should be 3:1 or flatter). On sites where relatively 
impermeable material (clay) is not available for a core, the downstream side slope 
should be increased to 4:1. A keyway should be constructed along the centerline of 
the dam. It should be at least 8 feet wide and should extend at least 2 feet below the 
normal ground surface. The core of the embankment should be at least 8 feet wide 
and consist of the most impermeable material available at the site. This core should 
extend from the bottom of the keyway to the crest of the emergency spillway. 
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Figure SDB-2     Dewatering Device with Basin Storage Requirements Shown 
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Buffer Zone (BZ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A buffer zone is a strip of plants adjacent to land-disturbing sites or bordering 
streams, lakes, and wetlands which provides streambank stability, reduces scour 
erosion, reduces storm runoff velocities and filters sediment in stormwater. This 
practice applies on construction sites and other disturbed areas that can support 
vegetation and can be particularly effective on floodplains, next to wetlands, along 
streambanks and on steep, unstable slopes. 

Planning Considerations 

The width and plant composition of a buffer zone will determine its effectiveness. 
 
There is no ideal width and plant community for buffer zones. A buffer zone 50 feet 
wide with desirable vegetation may provide significant protection of a perennial 
stream, water body or wetland. Adjustments can be made to account for the 
purpose(s) of the buffer and landscape characteristics. 
  
Three zones are typically recognized in the buffer area. If planned to be 45 to 55 feet 
wide, the recommended width and plant categories are described in the listings 
shown below: 
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• Zone 1: the first 15 to 20 feet nearest the stream.  Cover is close growing 
trees (commonly 6 to 10 feet apart).   

• Zone 2: the next 10 to 15 feet. Cover is trees or trees and shrubs. 
• Zone 3: the next 20 feet. Cover is grass or dense groundcover. 

 
Note: All widths are for one side of the stream only and are measured from top of 
stream bank. 
   
Existing vegetation should be considered for retention, especially hardwoods that are 
in Zones 1 and 2. 
 
Buffer Zone 3 may be established with a grass planting or with close-growing 
groundcover that will provide dense cover to filter sediment. Where topography 
accommodates sheet flow from the adjacent landscape, Zone 3 should be retained or 
developed as a Filter Strip.  
 
Necessary site preparation and planting for establishing new buffers should be done 
at a time and manner to insure survival and growth of selected species. 
 
Buffer zones may become part of the overall landscape of the project. 
 
The layout and density of the buffer should complement natural features and mimic 
natural riparian forests. 

Design Criteria 

Installation (Preservation) 

Evaluate vegetation and landscape features in proposed buffer zone to determine 
potential for existing plant community to maintain streambank stability, prevent 
sheet, rill and scour erosion, reduce stormwater velocities and filter sediment. 
 
Dedicate a vegetated zone to effectively minimize streambank and shoreline erosion, 
prevent sheet, rill and scour erosion in the buffer zone and remove sediment from 
sheet flow from the disturbed area. Initially estimate a width of 50 feet wide adjacent 
to the stream (each side), water body or wetland. Adjust the width to account for 
slope of the land adjacent to the stream and the purposes of the buffer. If the buffer is 
planned to trap sediment in sheet flow the width should be increased 2 feet for every 
1% slope measured along a line perpendicular to the streambank and immediately 
downslope of the disturbed area.  If the buffer is not planned to trap sediment and 
only bank stabilization is the purpose of the buffer only Zones 1 and 2 are required 
and the adjustment for slope of the adjacent land is not essential. 
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Installation (Plantings) 

Width and Zone Requirements 

Use guidance under Installation (Preservation) to determine width and zone 
requirements. 

Site Preparation    

Plan appropriate site preparation to provide a suitable planting medium for grass, or 
trees and shrubs.  
 
Plan to install sediment and erosion control measures such as silt fence and 
diversions if zones are graded before seedbed preparation. 
 
If significant compaction exists, plan for chiseling or subsoiling.  
 
For Zone 3 plantings, clear area of clods, rocks, etc. that would interfere with 
seedbed preparation; smooth the area, to encourage sheet flow, before the soil 
amendments are applied and firm the soil after the soil amendments are applied. 
Follow guidelines in the Filter Strip practice Design Criteria if Zone 3 is to used to 
filter sheet flow from the adjacent construction area.    

Soil Amendments (lime and fertilizer)   

Plan soil amendments using design criteria for the appropriate category (Permanent 
Seeding, Tree Planting on Disturbed Areas, and Shrub, Vine and Groundcover 
Planting). Incorporate amendments to a depth of 4” to 6” with a disk or chisel plow. 

Plantings 

Plan the vegetation for buffer zones using Design Criteria for Permanent Seeding, 
Tree Planting on Disturbed Areas, and/or Shrub, Vine and Groundcover Planting. No 
invasive species shall be used. If trees are planted, at least 2 hardwood species should 
be used. 

Mulching 

Plan to mulch shaped areas, and other areas that are bare using the Mulching practice 
Design Criteria. 
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Channel Stabilization (CS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Channel stabilization is stabilizing a channel, either natural or artificial, in which 
water flows with a free surface. The purpose of this practice is to establish a non-
erosive channel. This practice applies to the stabilization of open channels and 
existing streams or ditches with drainage areas less than 1 square mile. Methods of 
channel stabilization include rock riprap lining, concrete lining and grade 
stabilization structures.  
 
Note: The design of open channel conveyance structures other than Grass Swale is 
beyond the scope of this edition of the Alabama Handbook and should be done by a 
qualified design professional and meet applicable state, federal and local regulatory 
requirements. 

Planning Considerations 

This practice applies to the improvement or stabilization of open channels and 
existing streams or ditches with drainage areas less than 1 square mile.  Channels 
with drainage greater than 1 square mile will be designed with appropriate criteria. In 
all cases, channel stabilization design should be done by a qualified design 
professional experienced in hydrology and hydraulics.   
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An adequate outlet for the channel must be available for discharge by gravity flow. 
Construction or other improvements to the channel should not adversely affect the 
environmental integrity of the area and must not cause significant erosion upstream 
or flooding and/or sediment deposition downstream. 

 
The alignment and design of channels and stabilization structures shall give careful 
consideration to the preservation of valuable fish and wildlife habitat and trees of 
significant value for aesthetic purposes.   

 
Where construction will adversely affect significant fish or wildlife habitat, 
mitigation measures should be included in the plan. Mitigation measures may include 
in-stream structures such as pools, riffles, and woody structures, or streamside 
measures such as trees, shrubs, and other features that enhance wildlife habitat. 
 
Due to the varied nature of these considerations an interdisciplinary team consisting 
of engineers, hydrologists, and wildlife biologists should prepare the design of 
streambank protection for each unique channel reach.  If instability is occurring over 
a significant length of stream the team should consider performing a geomorphic 
analysis of the stream.  All local, state and federal laws, especially laws relating to 
404 permits should be followed during the design and construction process. 

Design Criteria 

Realignment 

The realignment of channels should be kept to an absolute minimum. Where 
realignment is unavoidable, the realigned channel should be designed to have a stable 
grade considering the soil type, vegetation, and new channel length. 

Channel Capacity 

The design capacity of open channels and stabilization structures should be 
determined by procedures applicable to the purposes to be served. 

Hydraulic Requirements 

Manning’s formula should be used to determine velocities in channels. The “n” 
values for use in this formula should be estimated using currently accepted guides 
along with knowledge and experience regarding the conditions.  Acceptable guides 
can be found in hydrology textbooks. 

Channel Cross-Section 

The required channel cross section of new or realigned channels is determined by the 
design capacity, the bed and bank materials, vegetation, and the requirements for 
maintenance.  A minimum depth may be required to provide adequate outlets for 
subsurface drains and tributary channels. 
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In order to enhance fisheries and wildlife, consider a channel cross section 
configuration that will ensure concentrated and unobstructed flow during periods of 
low flow.  

Drop Structure 

Drop structures are used to reduce or prevent excessive erosion by reduction of 
velocities in the watercourse or by providing structures that can withstand and reduce 
the higher velocities. They may be constructed of concrete, rock, masonry, steel, 
aluminum or non-toxic treated wood.   

 
These structures are constructed where the capability of earth and vegetative 
measures is exceeded in the safe handling of water at permissible velocities, where 
excessive grades or overall conditions are encountered or where water is to be 
lowered structurally from one elevation to another.  These structures should generally 
be planned and installed along with or as part of other erosion control practices.  The 
structures must be designed hydraulically to adequately carry the channel discharge 
and structurally to withstand loadings imposed by the site conditions. 

Channel Stability 

All channel construction, improvement and modification should be in accord with a 
design expected to result in a stable channel which can be maintained. 

 
Characteristics of a stable channel are: 

 
• It neither agrades nor degrades beyond tolerable limits. 

 
• The channel banks do not erode to the extent that the channel cross section is 

changed appreciably. 
 

• Excessive sediment bars do not develop. 
 

• Excessive erosion does not occur around culverts, bridges or elsewhere. 
 

• Gullies do not form or enlarge due to the entry of uncontrolled surface flow 
to the channel.  

 
• The determination of channel stability considers “bankfull” flow.  

 
• Bankfull flow is defined as the flow in the channel which creates a water 

surface that is at or near normal ground elevation for a significant length of a 
channel reach. Excessive channel depth created by cutting through high 
ground, such as might result from realignment of the channel, should not be 
considered in determinations of bankfull flow. 
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The design for channels in natural materials shall be considered stable if the check 
velocity is less than the allowable velocities shown in Table CS-l. The check velocity 
is defined as the lesser of the bankfull velocity or 10-year frequency peak discharge 
velocity. 
 
Table CS-1     Allowable Velocities for Various Soil Textures 

Soil Texture Allowable Velocity 
(ft/sec.) 

Sand and Sandy Loam (noncolloidal) 2.5 

Silt Loam (also high lime clay) 3.0 

Sandy Clay Loam 3.5 

Clay Loam 4.0 

Stiff Clay, Fine Gravel, Graded Loam to Gravel 5.0 

Graded Silt to Cobbles (colloidal) 5.5 

Shale, Hardpan and Coarse Gravel 6.0 

 

Channel Linings and Structural Measures 

Where channel velocities exceed safe velocities for bare soil, channel linings of rock, 
concrete or other durable material may be needed. Grade stabilization structures may 
also be needed.   

 
Using one or more of the following methods may stabilize channels: 

Rock Riprap Lining 

Rock riprap should be designed to resist displacement when the channel is flowing at 
the bankfull discharge or the 10-year 24-hour frequency discharge whichever is the 
lesser.  Rock riprap lining should not be used when channel velocities exceed 10 feet 
per second unless a detailed engineering analysis is performed using appropriate 
guidelines.  
 
Use the following curve to determine the stable median stone size.  After the stable 
size is determined, the gradation of rock to be used should be specified using Tables 
CS-2 and CS-3.  Table CS-2 is used to determine the weight of the median stone size 
(d50).  Using this median weight, a gradation can be selected from Table CS-3, which 
shows the commercially available riprap gradations as classified by the Alabama 
Department of Transportation. 

 
Dumped and machine placed riprap should be installed on slopes flatter than 2 
horizontal to 1 vertical. Where riprap is placed by hand the slopes may be steeper. 
Stone for riprap should consist of field stone or rough unhewn quarry stone of 
approximately rectangular shape. The stone should be hard and angular and of such 
quality that it will not disintegrate on exposure to water or weathering and it should 
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be suitable in all other respects for the purpose intended. The specific gravity of the 
individual stones should be at least 2.5. 
 
A filter blanket should be placed between the riprap and base material, if needed. A 
filter blanket is a layer of material placed between the riprap and the underlying soil 
surface to prevent soil movement into or through the riprap. A filter blanket should 
be considered where soils have a high piping potential and/or there is significant 
seepage of groundwater from the bed or banks. 

 
Table CS-2     Size of Riprap Stones 

 Rectangular Shape 
Weight Mean Spherical 

Diameter (ft) 
Length Width, Height (ft) 

50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 

 
 

A filter blanket can be of 2 general forms: a gravel layer or a geotextile filter cloth. 
Gravel filter blankets are to be designed in accordance with the criteria below. 
 
Gravel Filter Blanket 
 
The following relationships must exist: 

 
d15 filter     < 5 <     d15 filter          < 40 

d85 base           d15 base 
 

d50 filter     < 40 

d50 base 
 
 
In these relationships, filter refers to the overlying material and base refers to the 
underlying material. The relationships must hold between the filter material and the 
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base material and between the riprap and the filter material. In some cases, more than 
one layer of filter material may be needed. Each layer of filter material should be 
approximately 6” thick. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure CS-1     Ishbash Curve  
 
Procedure                                                                                        
1) Determine the design velocity. 
2) Use velocity and Isbash Curve to determine basic rock size. 
3) Basic rock size is the Dl00 size. 
4) Use Tables CS-2 and CS-3 to specify stable rock size. 

 
 

Table CS-3     Weights of Graded Riprap Classes 
Weight (lbs.) Class 

d10 d15 d25 d50 d75 d90 

1 10 - - 50 - 100 
2 10 - - 80 - 200 
3 - 25 - 200 - 500 
4 - - 50 500 1000 - 
5 - - 200 1000 - 2000 
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Geotextile Filter Cloth 
Geotextile filter cloth may be used in place of or in conjunction with gravel filters. 
Geotextile will meet the requirements of Class I geotextile as shown in table CS-4. 

 
Filter blankets should always be provided where seepage from underground sources 
threatens the stability of the riprap.  

 
 
Table CS-4     Requirements for Nonwoven Geotextile 
Property Test method Class I Class II Class III Class IV 3 

Tensile strength (lb) 1 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 1 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. #40 

2
 

As specified 
max. #40 2 

As specified 
max. #40 2 

As specified 
max. #40 2 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 

1 Minimum average roll value (weakest principal direction). 
2 U.S. standard sieve size. 
3     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are particularly   
        well suited to class IV. Needle-punched geotextile are required for all other classes.  

 
Concrete Lining 

Concrete linings should be designed according to currently accepted guides for 
structural and hydraulic adequacy. They must be designed to carry the required 
discharge and to withstand the loading imposed by site conditions.  Concrete linings 
are generally used when velocities exceed 10 ft/sec.  Erosion at the outlet of concrete 
lined channels is generally a problem due to the high velocities.  Measures should be 
taken to reduce the velocity and erosion potential at the outlet by use of outlet 
protection measures (see Outlet Protection practice). 
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Streambank Protection (SP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Streambank protection is the stabilization of the side slopes of a stream. Streambank 
protection can be vegetative, structural or a combined method (bioengineering) where 
live plant materials are incorporated into a structure. Vegetative protection is the least 
costly and the most compatible with natural stream characteristics. Additional 
protection is required when hydrologic conditions have been greatly altered and 
stream velocities are excessively high. Streambank protection is often necessary in 
areas where development has occurred in the upstream watershed and full channel 
flow occurs several times a year. 

Planning Considerations 

Since there are several different methods of streambank protection the first step in the 
design process is a determination of the type protection to be used at the site. Items to 
consider include: 
 

• Overall condition of the stream within and adjacent to the reach to be 
stabilized 

• Current and future watershed conditions 
• Amount of discharge at the site  
• Flow velocity at the site 
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• Sediment load in the stream 
• Channel slope 
• Controls for bottom scour 
• Soil conditions 
• Present and anticipated channel roughness 
• Compatibility of selected protection with other improvements at the site 
• Changes in channel alignment 
• Fish and wildlife habitat 

 
Due to the varied nature of these considerations an interdisciplinary team consisting 
of engineers, hydrologists, and wildlife biologists should prepare the design of 
streambank protection for each unique channel reach.  If instability is occurring over 
a significant length of stream the team should consider performing a geomorphic 
analysis of the stream.  All local, state and federal laws, especially laws relating to 
404 permits should be followed during the design and construction process. 

Design Criteria 

Velocities 

Use vegetation alone with velocities up to 6 ft/sec if the stream bottom is stable.  Use 
structural protection for velocities greater than 6 ft/sec.  The design velocity should 
be the velocity associated with the peak discharge of the design storm for the 
channel. 

Channel Bottom 

The channel bottom must be stabilized before installing bank protection.  Grade 
control in the channel bottom may be needed to prevent downcutting (see Channel 
Stabilization practice). 

Permits 

All local, state, and federal laws should be complied with during the design and 
construction of bank protection.  If fill is to be placed in wetlands or streams the 
Army Corps of Engineers should be contacted regarding a 404 permit for the work. 

Vegetative Protection 

This practice should be used only when velocities are less than 6 ft/sec.  The design 
team should consider the natural zones of a streambank community when selecting 
vegetation for use in the protection design.  Native plant materials should be used for 
establishment and long term success.  No exotic or invasive species should be used. 

Aquatic Zone 

This area includes the stream bed and is normally submerged at all times.  No 
planting is required in this zone. 



  Best Management Practice Design 
 

359 

Shrub Zone 

This zone is on the bank slopes above mean water level and is normally dry except 
during floods.  Plants with high root densities, high root shear and tensile strength, 
and an ability to transpire water at high rates are recommended for this zone.  
Willows, silver maples, and poplars are examples of species to use here. 
 
Normally grasses are not used in this area, but they can be if velocities are low and 
the grass will not be submerged frequently or for long periods of time. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure SP-1     Vegetative Zones For Streambank Protection 
 
 

Tree Zone 

This area is at the top of the channel banks.  Plants in this area usually provide shade 
for the stream and riparian habitat for wildlife.  Upland species should be planted in 
this location. 

Structural Protection 

Structural protection is used in areas where velocities exceed 6 feet per second, along 
channel bends, in areas with highly erodible soils and in areas of steep channel 
slopes.  Common measures are riprap, gabions, fabric-formed revetments and 
reinforced concrete. 
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Riprap 

This is the most commonly used material for streambank protection.  The following 
criteria should be used when designing riprap bank protection: 

 
• Riprap should be designed to be stable under the design flow conditions.  

Stable rock sizes can be determined and specified using the following Figure 
SP-2 and Table SP-1 and SP-2. 

 
• Stream banks should be sloped at 2:1 or flatter. 

 
 
Table SP-1     Graded Riprap 

Weight (lbs.) Class 

d10 d15 d25 d50 d75 d90 

1 10 - - 50 - 100 

2 10 - - 80 - 200 

3 - 25 - 200 - 500 

4 - - 50 500 1000 - 

5 - - 200 1000 - 2000 

 
 
Table SP-2     Size of Riprap Stones 

 Rectangular Shape 
Weight Mean Spherical 

Diameter (ft) 
Length Width, Height (ft) 

50 0.8 1.4 0.5 

100 1.1 1.75 0.6 

150 1.3 2.0 0.67 

300 1.6 2.6 0.9 

500 1.9 3.0 1.0 

1000 2.2 3.7 1.25 

1500 2.6 4.7 1.5 

2000 2.75 5.4 1.8 

4000 3.6 6.0 2.0 

6000 4.0 6.9 2.3 

8000 4.5 7.6 2.5 

20000 6.1 10.0 3.3 
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• Where needed to prevent movement of soil from the channel bank into the 

riprap, place a filter fabric between the soil and riprap.  Filter fabric should 
meet the requirements for Class I geotextile as shown in Table SP-3. 

 
 
 
 
 
 
 
 
 
 

Figure SP-2     Isbash Curve 

Procedure                                                                                        

1) Determine the design velocity. 
2) Use velocity and figure SP-2 (Isbash Curve) to determine basic 

rock size.  (Basic rock size is the Dl00 size. 
3) Use Tables SP-1 and SP-2 to specify stable rock size. 

 
 

• The toe of the riprap should extend a minimum of 1 foot below the stream 
channel bottom or anticipated scour depth to prevent failure of the riprap 
protection. 
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• The top of the riprap should extend up to the 2-year water surface elevation 
as a minimum unless it is determined that a lesser height in combination with 
vegetative measures will provide the needed protection.  The remainder of 
the bank above the riprap can be vegetated. 

 
 

Table SP-3     Requirements for Nonwoven Geotextile 
Property Test method Class I Class II Class III Class IV 3 

Tensile strength (lb) 1 ASTM D   4632 
grab test 

180  minimum 120  minimum 90  minimum 115  minimum 

Elongation at failure (%) 1 ASTM D 4632 ≥  50 ≥  50 ≥  50 ≥  50 

Puncture (pounds) ASTM D 4833 80  minimum 60  minimum 40  minimum 40  minimum 

Ultraviolet light  
(% residual tensile 
strength) 

ASTM D 4355 
150-hr exposure

70  minimum 70  minimum 70  minimum 70  minimum 

Apparent opening  size 
(AOS) 

ASTM D 4751 As specified 
max. #40 2 

As specified 
max. #40 2 

As specified 
max. #40 2 

As specified 
max. #40 2 

Permittivity sec–1 ASTM D 4491 0.70  minimum 0.70 minimum 0.70  minimum 0.10  minimum 

Table copied from NRCS Material Specification 592. 
 
1     Minimum average roll value (weakest principal direction). 
2     U.S. standard sieve size. 
3     Heat-bonded or resin-bonded geotextile may be used for classes III and IV. They are particularly  
        well suited to class IV. Needle-punched geotextile are required for all other classes.  

 
Gabions 

These rock-filled wire baskets are very labor intensive to construct, but they are 
semi-flexible and permeable.  Gabions should be designed and constructed according 
to manufacturer’s guidelines and recommendations.  They should be filled with 
durable rock.  If needed, a filter fabric can be used between the gabions and the soil 
subgrade.  Fabric will be selected from the table for geotextiles shown above. 

Fabric-Formed Revetments 

These are manufactured, large, quilted envelopes that can be sewn or zipped together 
at the site to form continuous coverage of the area to be protected.  Once the fabric is 
in place, it is pumped full of grout to form a solid, hard and semi-impervious cover.  
Revetments should be designed and installed according to manufacturer’s 
recommendations. 
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Reinforced Concrete 

A qualified design professional using sound and accepted engineering procedures 
should design this protection method.  The design should include a solid foundation 
for the retaining wall and a method of draining excess water from behind the wall. 
 
All structural protection methods should begin and end along stable reaches of the 
stream. 

Combined Methods of Protection 

Combinations of vegetative and structural protection can be used in any area where a 
structural measure would be used.  Common measures include cellular matrix 
confinement systems, grid pavers, and bioengineering techniques.  As with structural 
measures all combined methods should begin and end along stable reaches of the 
stream. 

Cellular Confinement Matrices 

These are commercially available products made of heavy-duty polyethylene formed 
into a honeycomb type matrix.  The product is flexible to conform to surface 
irregularities.  The combs may be filled with soil, sand, gravel or cement.  Where soil 
is used to fill the combs vegetation may also be established.  These systems should be 
designed and installed according to manufacturer’s recommendations. 

Grid Pavers 

These are modular concrete units with interspaced voids.  They are used to armor the 
bank and provide an area for vegetation as well.  Pavers come in a variety of shapes 
and sizes with various anchoring methods.  They should be designed and installed 
according to manufacturer’s recommendations. 

Soil Bioengineering 

This method uses live, woody vegetative cuttings to increase slope stability.  It can 
either be a woody vegetation system alone or woody vegetation combined with 
simple inert structures.  It is especially useful in areas with minimal access or 
environmentally sensitive areas.  Following are some general requirements for this 
method: 

 
Plant Species 
Use native species that root easily such as willow and are suitable for the intended 
use and adapted to site conditions.  Plants are usually harvested from a nearby local 
area. 

Cutting Size 
Normally ½” to 2” in diameter and from 2 to 6 feet long (length will depend on 
project requirements). 

Harvesting 
Cut plant materials at a blunt angle, 8” to 10” from the ground, leaving enough trunk 
so that cut plants will regrow. 
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Transportation and Handling 
Bundle cuttings together on harvest site, removing side branches. Keep material 
moist. Handle carefully during loading and unloading to prevent damage. Cover to 
protect cuttings from drying out. 

 
Installation Timing 
Deliver to construction site within 8 hours of harvest and install immediately, 
especially when temperatures are above 50º F. Store up to 2 days if cuttings are 
submerged, “heeled in” moist soil, shaded and protected from wind. 

Season 
Install during plants’ dormant season, generally late October to March. 

Soil 
Must be able to support plant growth. Compact  backfill to eliminate voids and 
maintain good branch cutting-to-soil contact. 

Woody Protective Vegetation 

Live staking, live fascines, brushlayers and branchpacking are soil bioengineering 
practices that use the stems or branches of living plants as a soil reinforcing and 
stabilizing material. Eventually the vegetation becomes a major structural component 
of the bioengineered system. 

Live Staking 

Live staking is the use of live, rootable vegetative cuttings, inserted and tamped into 
the ground. As the stakes grow, they create a living root mat that stabilizes the soil. 
Use live stakes to peg down surface erosion control materials. Most native willow 
species root rapidly and can be used to repair small earth slips and slumps in wet 
areas. 
 
To prepare live material, cleanly remove side branches, leaving the bark intact. Use 
cuttings ½” to 1½” in diameter and 2 to 3 feet long. Cut bottom ends at an angle to 
insert into soil. Cut top square. Tamp the live stake into the ground at right angles to 
the slope, starting at any point on the slope face. Buds should point up. Install stakes 
2 to 3 feet apart using triangular spacing with from 2 to 4 stakes per square yard. An 
iron bar can be used to make a pilot hole in firm soil. Drive the stake into the ground 
with a dead blow hammer (hammer head filled with shot or sand). Four-fifths of the 
live stake should be underground with soil packed firmly around it after installation. 
Replace stakes that split during installation. 

Live Fascines 

Live fascines are long bundles of branch cuttings bound together into sausage-like 
structures. They should be placed in shallow contour trenches and at an angle on wet 
slopes to reduce erosion and shallow face sliding. This practice is suited to steep, 
rocky slopes, where digging is difficult.  
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To prepare live materials, make cuttings from species such as young willows or shrub 
dogwoods that root easily and have long, straight branches. Make stakes 2 ½ feet 
long for cut slopes and 3 feet long for fill slopes. Make bundles of varying lengths 
from 5 to 30 feet or longer, depending on site conditions and limitations in handling. 
Use untreated twine for bundling. Completed bundles should be 6” to 8” in diameter. 
Orient growing tips in the same direction. Stagger cuttings so that  root ends are 
evenly distributed throughout the length of the bundle. Install live fascine bundles the 
same day they are prepared. Prepare dead stakes 2 ½ feet long, untreated 2” by 4” 
lumber, cut diagonally lengthwise to make 2 stakes. Live stakes will also work. 
Beginning at the base of the slope, dig a trench on the contour large enough to 
contain the live fascine. Vary width of trench from 12” to 18”, depending on angle of 
the slope. Trench depth will be 6” to 8”, depending on size of the bundle. Place the 
live fascine into the trench. Drive the dead stakes directly through the bundle every 2 
to 3 feet. Use extra stakes at connections or bundle overlap. Leave the top of the 
stakes flush with the bundle. Install live stakes on the downslope side of the bundle 
between the dead stakes. 

Brushlayer  

Brushlayering is similar to live fascine systems. Both involve placing live branch 
cuttings on slopes. However, in brushlayering, the cuttings are oriented at right 
angles to the slope contour. Use on slopes up to 2:1 in steepness and not over 15 feet 
in vertical height. 
 
Starting at the toe of the slope, excavate benches horizontally, on the contour, or 
angled slightly down the slope to aid drainage. Construct benches 2 to 3 feet wide. 
Slope each bench so that the outside edge is higher than the inside. 
 
Crisscross or overlap live branch cuttings on each bench. Place growing tips toward 
the outside of the bench. Place backfill on top of the root ends and compact to 
eliminate air spaces. Growing tips should extend slightly beyond the fill to filter 
sediment. Soil for backfill can be obtained from excavating the bench above. Space 
brushlayer rows 3 to 5 feet apart, depending upon the slope angle and stability. 

Branchpacking 

Branchpacking consists of alternating layers of live branch cuttings and compacted 
backfill to repair small localized slumps and holes in slopes (no greater than 4 feet 
deep or 5 feet wide). Use for earth reinforcement and mass stability of small earthen 
fill sites.  
 
Make live branch cuttings from ½” to 2” in diameter and long enough to reach from 
soil at the back of the trench to extend slightly from the front of the rebuilt slope face. 
 
Make wooden stakes 5 to 8 feet long from 2” by 4” lumber or 3” to 4” diameter 
poles. Start at the lowest point and drive wooden stakes vertically 3 to 4 feet into the 
ground. Set them 1 to 1½ feet apart. Place a layer of living branches 4” to 6” thick in 
the bottom of the hole, between the vertical stakes, and at right angles to the slope 
face. Place live branches in a crisscross arrangement with the growing tips oriented 
toward the slope face. Some of the root ends of the branches should touch the back of 
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the hole. Follow each layer of branches with a layer of compacted soil to ensure soil 
contact with the branch cuttings. The final installation should match the existing 
slope. Branches should protrude only slightly from the rebuilt slope face. 
 
The soil should be moist or moistened to ensure that live branches do not dry out. 

Woody Vegetation with Inert Structures 

Live cribwalls, vegetated rock gabions and joint plantings are soil bioengineering 
practices that combine a porous structure with vegetative cuttings. The structures 
provide immediate erosion, sliding and washout protection. As the vegetation 
becomes established, the structural elements become less important. 

 
Live Cribwall  

A live cribwall consists of a hollow, box-like interlocking arrangement of untreated 
logs or timber. Use at the base of a slope where a low wall may be required to 
stabilize the toe of the slope and reduce its steepness or where space is limited and a 
more vertical structure is required.  It should be tilted back if the system is built on a 
smooth, evenly sloped surface. 
 
Make live branch cuttings ½” to 2” in diameter and long enough to reach the back of 
the wooden crib structure. Build constructed crib of logs or timbers from 4” to 6” in 
diameter or width. The length will vary with the size of the crib structure. Starting at 
the lowest point of the slope, excavate loose material 2 to 3 feet below the ground 
elevation until a stable foundation is reached. Excavate the back of the stable 
foundation (closest to the slope) slightly deeper than the front to add stability. Place 
the first course of logs or timbers at the front and back of the excavated foundation, 
approximately 4 to 5 feet apart and parallel to the slope contour. Place the next set of 
logs or timbers at right angles to the slope on top of the previous set. Place each set of 
timbers in the same manner and nail to the preceding set. Place live branch cuttings 
on each set to the top of the cribwall structure with growing tips oriented toward the 
slope face. Backfill the cribwall, compact the soil for good root-to-soil contact, then 
apply seed and mulch. 

Vegetated Rock Gabions 

Vegetated gabions combine layers of live branches and gabions (rectangular baskets 
filled with rock). This practice is appropriate at the base of a slope where a low wall 
is required to stabilize the toe of the slope and reduce its steepness. It is not designed 
to resist large, lateral earth stresses. Use where space is limited and a more vertical 
structure is required. Overall height, including the footing, should be less than 5 feet. 
 
Make live branch cuttings from ½” to 1” in diameter and long enough to reach 
beyond the rock basket structure into the backfill. Starting at the lowest point of the 
slope, excavate loose material 2 to 3 feet below the ground elevation until a stable 
foundation is reached. Excavate the back of the stable foundation (closest to the 
slope) slightly deeper than the front to add stability and ensure rooting. Place the wire 
baskets in the bottom of the excavation and fill with rock. Backfill between and 
behind the wire baskets. Place live branch cuttings on the wire baskets at right angles 
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to the slope with the growing tips oriented away from the slope and extending 
slightly beyond the gabions. Root ends must extend beyond the backs of the wire 
baskets into the fill material. Place soil over the cuttings and compact it. Repeat the 
construction sequence until the structure reaches the required height. 

Joint Planting 

Joint planting or vegetated riprap involves tamping live cuttings into soil between the 
joints or open spaces in rocks that have previously been placed on a slope. Use where 
rock riprap is required. Joint planting is used to remove soil moisture, to prevent soil 
from washing out below the rock and to increase slope stability over riprap alone. 
 
Make live branch cuttings from ½” to 1½” in diameter and long enough to extend 
into soil below the rock surface. Remove side branches from cuttings leaving the 
bark intact. Tamp live branch cuttings into the openings of the rock during or after 
construction. The root ends should extend into the soil behind the riprap. Mechanical 
probes may be needed to create pilot holes for the live cuttings. Place cuttings at right 
angles to the slope with growing tips protruding from the finished face of the rock. 
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Temporary Stream Crossing (TSC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Steve Taylor, Auburn University Biosystems Engineering 
 

Practice Description 

A temporary stream crossing is short term road crossing constructed over a stream for 
use by construction traffic to prevent turbidity and streambed disturbance caused by 
traffic.  A temporary stream crossing can be a low water crossing, a culvert crossing, 
or a bridge with or without embankment approaches.  Temporary stream crossings 
are applicable on construction sites where traffic must cross steams during 
construction. 

Planning Considerations 

A stream crossing can be an open ford, a pipe (culvert), or bridge crossing.  Stream 
crossings can be a useful practice to provide a means for construction traffic to cross 
flowing streams without damaging the channel or banks or causing flooding, and to 
keep sediment generated by construction traffic out of the stream.  Stream crossings 
are generally applicable to flowing streams with drainage areas less than 1 square 
mile. A qualified design professional should design permanent structures to handle 
flow from larger drainage areas.   
 
Careful planning can minimize the need for stream crossings and the qualified design 
professional should always try to avoid crossing streams. Whenever possible, 
complete the development separately on each side and leave a natural buffer zone 



Chapter 4 
 

370 

along the stream. Temporary stream crossings are a direct source of water pollution; 
they may create flooding and safety hazards; they can be expensive to construct; and 
they cause costly construction delays if damaged by flooding.   
 
Temporary stream crossings are necessary to prevent construction vehicles from 
damaging streambanks and continually tracking sediment and other pollutants into 
the flow regime. However, these structures are also undesirable in that they could 
cause a channel constriction, which can cause flow backups or washouts during 
periods of high flow.  For this reason, the temporary nature of stream crossings is 
stressed. They should be planned to be in service for the shortest practical period of 
time and to be removed as soon as their function is completed. 
 
Fords made of stabilizing material such as rock are often used in steep areas subject 
to flash flooding, where normal flow is shallow (less than 3”) or intermittent. Fords 
should only be used where crossings are infrequent. Fords are especially adapted for 
crossing wide, shallow watercourses. Generally do not use fords where bank height 
exceeds 5 ft. Rock material used for the ford may be washed out during large storm 
events and require the rock to be replaced. Mud and other contaminants are brought 
into the stream on vehicles using ford crossings unless crossings are limited to no 
flow conditions. 
 
The criteria contained in this standard pertain primarily to flow capacity and 
resistance to washout of the structure.  From a safety and utility standpoint, the 
qualified design professional must also be sure that the structure is capable of 
withstanding the expected loads from heavy construction equipment. The qualified 
design professional must also be aware that such structures are subject to the rules 
and regulations of the U. S. Army Corps of Engineers for in-stream modifications 
(404 permits). 

Design Criteria 

Culvert Crossings or Spans (Bridges) 

The structure should be large enough to convey the flow expected from a 2-year 
frequency, 24-hour duration storm without appreciably altering the stream flow 
characteristics. The structure may be a span or culvert. If culverts are used, see Table 
TSC-1 for aid in selecting the appropriate size. (Multiple culverts may be used in 
place of 1 large culvert if they have the equivalent capacity of the larger one. The 
minimum-sized culvert that may be used is 18”. 
 
Where culverts are installed (Figure TSC-1), compacted soil will be used to form the 
crossing. The depth of soil cover over the culvert should be equal to ½ the diameter 
of the culvert or 24”, whichever is greater. To protect the sides of the fill from  
 
The length of the culvert should be adequate to extend the full width of the crossing, 
including side slopes. 
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The grade of the culvert pipe should be at least 0.25” per foot. 
 
 
Table TSC-1     Culvert Selection Guide (pipe, diameter, inches) 

Average Slope of Watershed Drainage 
Area  (Acres) 

1% 4% 8% 16% 

1-25 
26-50 
51-100 

101-150 
151-200 
201-250 
251-300 
301-350 
351-400 
401-450 
451-500 
501-550 
551-600 
601-640 

30 
30 
36 
42 
42 
48 
48 
48 
54 
54 
54 
60 
60 
60 
 

30 
36 
48 
48 
54 
60 
60 
60 
72 
72 
72 
72 
72 
72 
 

36 
42 
48 
60 
72 
72 
72 
72 

2X60 
2X60 
2X60 
2X60 
2X60 
2X60 

36 
48 
54 
60 
72 
72 
72 

2X60 
2X60 
2X60 
2X72 
2X72 
2X72 
2X72 

Assumptions for determining USDA-NRCS Peak Discharge Method; CN = 70; Rainfall depth (average for 
Alabama) = 4.3” for 2-year/24-hour storm; No tailwater exists; and the depth of water at the inlet invert is 
1.5 X diameter. 
 
 
The top of the compacted fill should be covered with 6” of Alabama Highway 
Department course aggregate No.1 stone (3/4” to 4”). 
 
The approaches to the structure should consist of stone pads meeting the following 
specifications: 
 

• Stone: Alabama Highway Department course aggregate No.1. 
 
• Minimum thickness: 6”. 

 
• Minimum width: equal to the width of the structure. 

 
• Minimum approach lengths: 25 feet. 

 
Culvert crossings and spans should be designed with features that will prevent 
damage, destruction or removal during major flood events (i.e. cabling, emergency 
bypass, etc.). 
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Figure TSC-1 Culvert Stream Crossing 
 
 

1/2 Diameter of Pipe 
or 24”, Whichever is 
Greater 
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Fords (See Figure TSC-2) 

Stream banks should be excavated to provide approach sections of 5:1 or flatter. 
 
The width of the ford crossings should be wide enough for the construction 
equipment to safely use. 
 
Filter fabric material designed for use under riprap (see Channel Stabilization 
practice) should be installed on the excavated surface of the ford according to the 
manufacturer’s recommendations.  The fabric should extend across the bottom of the 
stream and at least 25 feet up each approach section.  All edges of the fabric should 
be keyed in a minimum of 1 foot. 
 
Alabama Highway Department course aggregate No.1 stone, 6” thick should be 
installed on the filter fabric and also should be used to fill the 1 foot keyed edges of 
the fabric. 
 
The final surface of the stone in the bottom of the watercourse should be the same 
elevation as the watercourse bottom in order to eliminate any overfall and possible 
scour problems. 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure TSC-2     Ford Stream Crossing 
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Introduction 

A basic knowledge of soils is vital in preparing sound development plans.  The type 
of vegetation to be grown for erosion control and landscaping requires knowledge 
about the soils of the site and selection of erosion and sediment control practices is 
influenced by soil characteristics.  In general, erosion and sediment control and 
stormwater management can be accomplished more cost effectively if soils are 
considered. 
 
Information about the soils of an area can be obtained from a soil survey. However, 
for detailed planning, the survey should be verified by an on-site investigation. For 
design purposes an on-site investigation is imperative. 

Using a Soil Survey 

A soil survey includes soil maps, soil descriptions, and interpretations for many 
different uses of the soils. Soil surveys for many counties of the state may be 
obtained from the local Natural Resources Conservation Service office. 
 
In a soil survey, boundaries of the different kinds of soils are delineated, showing 
their location and extent in relation to streams, roads, and other landscape features. 
The soils are named according to a nationwide uniform procedure that was developed 
by the Soil Survey Staff of the U.S. Department of Agriculture and published as Soil 
Taxonomy. The primary basis for identifying different classes in this system are the 
properties of soils as found in the field that can be measured quantitatively. 
 
The soils identified on a map in a soil survey are named in terms of soil series. Soil 
series are made up of soils that have similar properties. This means that the horizons 
or layers are similar in thickness, arrangement, and other important characteristics. 
 
Interpretation tables with information similar to that shown in Table Soils-4 are a part 
of all recent soil surveys. Interpretation tables list properties and typical site 
conditions that are important in erosion control, sediment control and stormwater 
management planning. These include depth to bedrock, hydrologic group, liquid 
limit, permeability, plasticity index, slope, soil erodibility factor (K factor), soil 
reaction (pH), and texture. The interpretation tables also give other ratings, and 
limitations that are important for site selection and development, such as seasonal 

Soils in Alabama 
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high water table, shrink-swell potential, risk of corrosion, engineering classification, 
and hydrologic soil groups. 
 
In order to make accurate interpretations limitations of the survey must be 
understood. First, the data generally do not represent soil material below 5 or 6 feet. 
Also, small areas that differ from the dominant soil identified may not be delineated 
on the map because the scale of the map limits the size of areas that can be shown. 
The ranges given for soil properties are often too wide for the design needs of a small 
development. Therefore, to evaluate most specific soil characteristics an on-site 
investigation is essential. 
 
Information that is needed on critical soil properties below 5 feet will need to be 
obtained through soil borings and evaluations by an experienced soils 
professional. 

Some Properties of Soils 

Some of the properties of soils commonly mapped in Alabama are described in this 
section. Related values for some of these properties are shown in Table Soils-4.  
 
Additional information on soils can be found in Section II of the Field Office 
Technical Guide at the local Natural Resources Conservation Service office. 

Depth to Bedrock 

Soil survey interpretations in the Field Office Technical Guide of the Natural 
Resources Conservation Service generally provide an estimate of depth to and 
hardness of bedrock, the solid (fixed) rock underlying the soil. This information is 
helpful in determining time and cost of excavation as well as potential erodibility of 
the subsoil material. Hardness classes, "soft" and "hard", indicate the ease of 
excavating into the bedrock. "Soft" rock is likely to be sufficiently soft, thinly 
bedded, or fractured so that excavation can be made with trenching machines, 
backhoes, small rippers, or other equipment common in construction of pipelines, 
sewer lines, cemeteries, dwellings, or small buildings. "Hard" rock is likely to require 
blasting or special equipment beyond what is considered normal in this type of 
construction. 
 
Bedrock at shallow depths limits plant growth by restricting root penetration. In most 
soils there is a negative correlation between depth to bedrock and water holding 
capacity. 

Hydrologic Group 

Hydrologic group identifies soils having the same runoff potential under similar 
storm and cover conditions. Soil properties that determine the hydrologic groups 
include the following: seasonal high water table, water intake rate and permeability 
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after wetting, and depth to a slowly permeable layer. The influence of ground cover 
is not considered. Soils are placed into four groups (A, B, C, and D) and three dual 
classes (A/B, B/D, C/D). In the definition of classes, the infiltration rate is controlled 
by surface conditions. Transmission rate is the rate water moves in the soil, 
controlled by the permeability of deeper horizons. 
 
Group A (low runoff potential) - These soils have high infiltration rates even when 
thoroughly wetted, consisting chiefly of deep, well-drained to excessively drained 
sands or gravels. These soils have a high rate of water transmission. 
 
Group B - These soils have moderate infiltration rates when thoroughly wetted, 
consisting chiefly of moderately deep to deep, moderately fine to moderately coarse 
textures. These soils have a moderate rate of water transmission. 
 
Group C - These soils have slow infiltration rates when thoroughly wetted. Group C 
soils commonly have a layer that impedes the downward movement of water or can 
consist of moderately fine to fine-textures particles. These soils have a slow rate of 
water transmission. 
 
Group D (high runoff potential) - These soils have very slow infiltration rates when 
thoroughly wetted and consist chiefly of clay soils with high swelling potential. 
These soils frequently have a permanent high water table or a slowly permeable layer 
at or near the surface. Other soils in this group consist of shallow soils over nearly 
impervious material. These soils have a very slow rate of water transmission. 

 
Dual hydrologic groups, A/D, B/D, and C/D are indicated for certain wet soils that 
can be drained. The first letter applies to the drained condition, the second to the 
undrained condition. Only soils that are rated D in their natural condition are 
assigned to a dual group. 

Permeability 

Permeability is a major factor influencing erosion. It refers to the soil's ability to 
transmit water or air and depends on both the size and volume of pores. Deep, 
permeable soils are less erodible because more rainfall soaks in, reducing surface 
runoff. Because permeability varies with depth, excavation can expose layers that are 
more or less permeable than the original surface. Compaction reduces permeability. 
 

Plasticity Index and Liquid Limit 

Both the plasticity index (PI) and liquid limit (LL) indicate the affect of water on the 
strength and consistency of soil. The PI and LL of a soil are most important in 
fine-grained soils. Soils with greater plasticity generally have a higher cohesion and 
resistance to erosion than soils with a lower plasticity. These indexes are used in both 
the Unified and the American Association of State Highway and Transportation 
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Officials (AASHTO) soil classification systems, which are described in more detail 
later. They are also used as indicators in making general predictions of soil behavior. 
 

Slope 

The erosion potential for sheet, rill and gully erosion increases with slope length and 
gradient. Long and steep slopes have a high potential for soil loss from surface 
runoff. Soil surveys include ranges for slope steepness but do not include values for 
slope length. 

Soil Erodibility Factor (K) 

The soil erodibility factor, K, provides a measure of the susceptibility of soil particles 
to sheet and rill erosion by runoff from rain storms or irrigation. The principle factors 
affecting K are texture, organic matter, structure, and permeability. The ability of a 
soil to erode increases with increasing K values. Subsoils exposed during 
construction, however, may be too deep to be included in the table.  

Soil Reaction (pH) 

Soil reaction represents the degree of acidity or alkalinity of a soil, expressed as pH. 
The pH in soils normally is directly related to parent material. The principal value of 
soil pH measurement is the knowledge it gives about associated soil characteristics, 
such as phosphorous availability or the base saturation. A pH of approximately 6 to 7 
indicates readily available plant nutrients. 
 
Leaching removes bases, causing a pH decline. Therefore, the amount of rainfall, rate 
of percolation, return movement of moisture by capillary action, and evaporation 
affect pH. The pH is higher in many of the soils of the Prairie than most other soils in 
Alabama. 
 
Soil reaction is also used as an indicator of corrosivity. In general, soils that are either 
very alkaline or very acid are likely to be highly corrosive to steel. Soils that are acid 
are likely to be corrosive to concrete. 

Texture and Classifications 

ASSHTO System 

The ASSHTO system classifies soils according to the properties that affect roadway 
construction and maintenance. The fraction of a mineral soil that is less than 3 inches 
in diameter is classified in one of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in silt and clay. Soils in group A-7 are fine grained. Highly organic 
soils are in Group A-8 and are classified on the basis of visual inspection. 
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Unified System 

The Unified System classifies soils according to suitability for construction material 
and considers grain-size distribution, plasticity index, liquid limit, and organic matter 
content. This classification is based on that portion of soil having particles smaller 
than 3 inches in diameter. Classes include coarse-grained soils (GW, GP, GM, GC, 
SW, SP, SM, SC), fine-grained soils (ML, CL, OL, MH, CH, OH) and highly organic 
soils (PT). Borderline soils require a dual classification symbol such as GW-GC. A 
description for each class in the Unified System is given in Table Soils-1. 
 
 
Table Soils-1     Classification of Materials for the Unified System 
Group Symbol Description of  Material Classification 
Coarse-grained 
GW Well-graded gravels and gravel sand mixture little or no fines. 50°s 

or more retained on No. 4 sieve. More than 95%  retained on No. 
200 sieve. Clean. 

GP Poorly-graded gravels and gravel sand mixtures, little or no fines. 
50% or more retained  on No. 4  sieve. More than  95% retained on 
No. 200 sieve. Clean. 

GM Silty  gravels, gravel-sand-silt mixtures. 50% or more retained on  
No. 4 sieve.  More than 50% retained on No. 200 sieve. 

GC Clayey gravels, gravel-sand-clay mixtures. 50% or more retained on 
No.4 sieve. More than 50% retained on No. 200 sieve. 

SW Well-graded sands and gravelly sands with little or no fines. More 
than 50% passes No. 4 sieve. More than 95% retained on No. 200 
sieve. Clean. 

SP Poorly graded sands and gravelly sands, little or no fines. More than 
50% passes No. 4 sieve. More than 95% retained on No. 200 sieve. 
Clean. 

SM Silty sands, sand-silt mixtures. More than 50% passes No. 4 sieve. 
More than 50% retained on No. 200 sieve. 

SC Clayey sands, sand-clay mixtures. More than 50% passes No. 4 
sieve. More than 50% retained on No. 200 sieve.  

Fine-grained  
OL Organic silts and organic silty clays of low plasticity. Liquid 

limit  of 50% or less. 50% or more passes No. 200 sieve. 
ML Inorganic silts, very fine sands, rock flour, silty or clayey 

sands. Liquid limit of 50% or less. 50% or more passes No. 
200 sieve. 

CL Inorganic clays of low to medium plasticity, gravelly clays, 
sandy clays, silty clays, lean clays. Liquid limit 50% or less. 
50% or more passes No. 200 sieve. 

MH Inorganic silts, micaceous or diatomaceous fine sands or silts, 
elastic silts. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

CH Inorganic clays of high plasticity, fat clays. Liquid limit greater 
than 50%. 50% or more passes No. 200 sieve. 

OH Organic clays of medium to high plasticity. Liquid limit greater 
than 50%. 50% or more passes No. 200 sieve. 

Highly organic  
PT Peat, muck, and other highly organic soils. 
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NOTE: These are boundary classifications. Soils possessing characteristics of two 
groups are designated by combinations of group symbols. For example, GW-GC is a 
will-graded, gravel-sand mixture with clay binder. All sieve sizes on this table are 
U.S. Standard. 

 

USDA System  

Soil survey interpretations indicate the USDA texture for each soil, expressed as a 
relative proportion by weight of soil particle size classes finer than 2 mm. Soil texture 
is defined by the proportions of different size groups of particles. The size limits of 
the different soil particles are listed in Table Soils-2. 
 
 
Table Soils-2     Size limits of Soil Particles 
Soil Particle Size 
Cobble   0.30 - 0.15 m 
Gravel   0.15 - 2.00 mm 
Sand   2.00 - 0.05 mm 
Silt   0.05 - 0.002 mm 
Clay   < 0.002 mm 

 
 
The basic texture classes, in decreasing particle size, are sands, loams, and clays. On 
the basis of these classes, additional class names are used such as loamy sand, sandy 
clay, and silty clay. Sands, loamy sands, and sandy loams may be further subdivided 
as very coarse, coarse, fine, or very fine. The physical properties and chemical 
composition of larger soil particles differ from smaller soil particles. Since most 
physical and chemical reactions occur on the surface of small particles, clay affects 
soil properties to a much greater extent than do larger particles. Sand and rock 
fragments retain water and nutrients poorly, because the voids between particles 
allow water and air to move freely. 
 
Silt particles are barely visible to the naked eye and are intermediate in many 
properties between sand and clay. Silt is characterized by its plasticity and stickiness. 
Silt content is an important characteristic for determining erodibility because 
silt-sized particles are easily detached and transported in runoff. The small particle 
size makes silt difficult to capture in traps or basins. 
 
There are two major types of clays, kaolinite and montmorillonite. Kaolinite (referred 
to as a 1:1 clay) is the most common clay in Alabama soils. It is relatively inactive 
and fairly stable. Montmorillonite (referred to as a 2:1 clay) is a very active clay that 
shrinks when dry and swells when wet. These characteristics affect the permeability 
of soils and are very important to their use and management. Clayey soils retain 
water that is available for plant growth, but these soils are often dense, hard, wet, 
airtight, acidic, and infertile. They can restrict root growth even though other factors 
are favorable. 
 
Texture modifiers and terms used to describe texture are given in Table Soils-3. 
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Texture Modifier Texture Terms 

CB Cobbly COS Coarse sand 
CBA Angular cobbly S Sand 
CBV Very cobbly FS Fine sand 
CBX Extremely cobbly VFS Very fine sand 
CN Channery LCOS Loamy coarse sand 
CNV Very channery LS Loamy sand 
CNX Extremely channery LFS Loamy fine sand 
GR Gravelly LVFS Loamy very fine sand 
GRC Coarse gravelly COSL Coarse sandy loam 
GRF Fine gravelly SL Sandy loam 
GRV Very gravelly FSL Fine sandy loam 
GRX Extremely gravelly VFSL Very fine sandy loam 
MK Mucky L Loam 
PT Peaty SIL Silt loam 
SH Shaly SI Silt 
SHV Very shaley SCL Sandy clay loam 
SHX Extremely shaley CL Clay loam 
SR Stratified SICL Silty clay loam 
ST Stony SC Sandy clay 
STV Very stony sic Silty clay 
STX Extremely stony C  Clay 
 

Terms Used in Lieu of Texture 
G Gravel 
MARL Marl 
MPT Mucky-peat 
MUCK Muck 
PEAT Peat 
SG Sand and Gravel 
UWB Unweathered Bedrock 
VAR  Variable 
WB Weathered Bedrock 

 
Note: These are boundary classifications. Soils possessing characteristics of two or more groups
are designated by combinations of group symbols. For example, SR-S-FS is a stratified sand/fine 
sand. 

 

Table Soils-3     Texture Terms and Modifiers 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.  ----------Textural Classification ---------- 
   Name        (IN)         pH        K  Group  P.I.   USDA Unified            AASHTO 
--------------------------------------------------------------------------------------------------------------- 
  ABELL 0-10 3.6-5.5 .28   B 0-15 L CL,ML,SC,SM A-4,A-6 
 10-45 3.6-5.5 .28 8-22 L,CL,SCL CL,SC A-4,A-6 
 45-60 3.6-5.5 .17 0-7 SR-S FSL SC-SM,SM,SP-SM A-1,A-2 
       A-3,A-4 
 
  ABERNATHY 0-14 5.1-6.0 .37   B 4-15 SIL CL,CL-ML,ML A-4,A-6 
   14-28 5.1-6.0 .37 4-15 SIL,SICL CL,CL-ML,ML A-4,A-6 
 28-60 5.1-6.0 .37 9-20 SICL,SIC CL A-4,A-6,A-7 
 
  ADATON 0-6 4.5-5.5 .43   D NP-10 SIL,L ML,CL,CL-ML A-4 
 6-66 4.5-5.5 .32 11-30 SIL,SICL,SIC CL,CH A-6,A-7 
 
  AGRICOLA 0-8 5.1-6.5 .28   B 0-12 SL,L ML,SC,SC-SM,SM A-2,A-4,A-6 
 8-12 5.1-6.5 .28 16-30 C,SC,CL CH,CL,MH,ML A-6,A-7 
 12-29 5.1-6.5 .28 16-30 C,SC,CL CH,CL,MH,ML A-6,A-7 
 29-35 5.1-6.5 .28 7-22 SCL,CL,L CL,ML,SC A-4,A-6 
 35-50 5.1-6.5 .28 7-22 SCL,CL,L CL,ML,SC A-4,A-6 
 50-60 5.1-6.5 .28  WB 
 
  ALAGA 0-6 3.6-6.0 .10   A NP S,FS SM,SP-SM A-2,A-1-B 
       A-3 
 0-6 3.6-6.0 .10 NP-4 LS,LFS SM,SW-SM,SP-SM A-2,A-1-B 
 6-80 3.6-6.0 .10 NP-4 LS,LFS,FS SM,SW-SM,SP-SM       A-2 
 
  ALAMUCHEE 0-5 4.5-5.5 .28   B NP-7 L,FSL,SL ML,CL-ML,SM,SM-SC A-2,A-4 
 0-5 4.5-5.5 .37 8-25 SIL,SICL CL,ML,MH A-4,A-6,A-7 
 5-52 4.5-5.5 .28 5-20 SCL,CL,L CL,CL-ML,SC,SM-SC A-4,A-6 
 52-65 4.5-5.5 .28 5-20 L,SL,SCL CL,CL-ML,SC,SM-SC A-2,A-4,A-6 
 
  ALBANY 0-48 3.6-6.5 .10   C NP LS,LFS SM A-2 
 0-48 3.6-6.5 .10 NP S,FS SM,SP-SM A-2 
 48-56 4.5-6.0 .20 NP SL SM A-2 
 56-88 4.5-6.0 .24 NP-17 SCL,SL,FSL SC,SM,SM-SC A-2,A-4,A-6 
 
  ALBERTVILLE 0-6 4.5-5.5 .20   C NP-7 SL,FSL MC,ML,SM-SC A-4 
   0-6 4.5-5.5 .28  NP-7 SIL,L CL-ML,ML A-4 
   6-15 4.5-5.5 .32  11-16 SIL,S1CL,CL CL A-6 
   15-47 4.5-5.5 .37  14-40 SICL,SIC,C CL,CH A-6,A-7 
   47-66     WB 
 
  ALCOA 0-7 4.5-6.0 .24 B 11-20 CL CL,ML A-6,A-7 
   0-7 4.5-6.0 .28  5-10 L,SIL CL-ML,CL,ML A-4 
   7-20 4.5-5.5 .24  11-20 CL CL,ML A-6,A-7 
   20-74 4.5-5.5 .24  14-23 CL,C,SC CL,MH,ML,CH A-6,A-7 
   
  ALLEN 0-12 4.5-5.5 .15 B NP-10 GR-L,GR-FSL,GR-SL ML,CL-ML,SM,SM-SC A-2,A-4 
   0-12 4.5-5.5 .20  5-20 CL,SCL CL-ML,CL,SM-SC,SC A-4,A-6 
   0-12 4.5-5.5 .28  NP-10 L,FSL,SL ML,CL-ML,SM,SM-SC A-4 
   12-35 4.5-5.5 .20  4-19 CL,SCL,L CL-ML,CL,SC A-4,A-6 
          A-7-b 
   35-70 4.5-5.5 .20  5-22 CL,SCL,C CL-ML,CL,SC,SM-SC A-4,A-6 
          A-7-b 
 
  ALPIN 0-3 4.5-6.5 .10 A NP FS,S,LS SP-SM,SM A-3,A-2-4 
   3-54 4.5-6.5 .10  NP FS,S SP-SM A-3,A-2-4 
   54-99 4.5-6.0 .10  NP FS,S SP-SM,SM A-2-4 
 
  ALTAVISTA 0-12 3.6-6.0 .17 C NP LS,LFS SM A-2 
   0-12 3.6-6.0 .24  NP-7 FSL,L,SL ML,CL-ML,SM,SM-SC A-4 
   0-12 3.6-6.0 .32  4-12 SIL,VFSL CL-ML,CL A-4,A-6 
   12-42 3.6-6.0 .24  5-28 CL,SCL,L CL,CL-ML,SC,SM-SC A-4,A-6,A-7 
   42-60      VAR 
 
  AMERICUS 0-7 4.5-5.5 .10 A NP LS,S,LFS SM,SP-SM A-2 
   7-47 4.5-5.5 .17  NP LS,LFS SM A-2 
   47-72 4.5-5.5 .20  NP-7 SL,LS,FSL SM,SM-SC A-2 
 
1The Field Office Technical Guide of the Natural Resources Conservation Service should be checked for values specific to the 
county, especially values relating to the surface layer. 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.               -----------Textural Classification---------       
 Name          (In)         pH        K  Group  P.I.    USDA                    Unified            AASHTO 
---------------------------------------------------------------------------------------------------------- 
AMY 0-18 4.5-5.5 .43 D NP-5 SIL,L,VFSL ML A-4 
 18-52 4.5-5.5 .43  8-20 SIL,SICL CL A-4,A-6 
 52-68 4.5-5.5 .43  NP-20 FSL,SIL,SICL ML,SM,CL-ML,CL A-4,A-6 
 
ANGIE 0-10 4.5-6.5 .32 D NP-10 FSL,SL SM,ML,CL-ML,SM-SC A-4,A-2 
 0-10 4.5-6.5 .49  5-10 VFSL,SIL ML,CL-ML A-4 
 10-65 3.6-5.5 .32  18-29 SICL,SIC,C CH,CL A-7-6 
 
ANNEMAINE 0-9 4.5-6.5 .28 C NP-5 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
 0-9 4.5-6.5 .37  5-20 SIL CL,CL-ML A-4,A-6 
 9-16 4.5-5.5 .37  10-25 C,CL,SIC CL A-6,A-7 
 16-37 4.5-5.5 .37  20-35 C,SIC,SICL CH,MH,CL,ML A-7 
 37-49 4.5-5.5 .37  8-15 SCL,L,CL SC,CL A-4,A-6 
 49-90 4.5-5.5 .32  NP-10 SCL,FSL,SL SM,SM-SC,SC A-2,A-4 
 
ANNISTON 0-7 4.5-5.5 .24 B NP-10 GR-L,GR-SIL ML,CL,CL-ML A-4 
 0-7 4.5-5.5 .28  NP-7 SL,FSL SM,ML,SM-SC A-4 
 0-7 4.5-5.5 .32  NP-13 L,SIL ML,CL,CL-ML A-4,A-6 
 7-80 4.5-5.5 .32  10-28 CL,C ML,CL A-6,A-7 
 
APISON 0-7 4.5-5.5 .37 B 3-10 L,SIL ML,CL,CL-ML A-4 
 7-28 4.5-5.5 .37  4-18 CL,L,SICL CL-ML,CL A-4,A-6 
 28-61     WB 
 
APPLING 0-9 4.5-5.5 .24 B NP-5 FSL,SL,LS SM A-2 
 0-9 4.5-5.5 .28  6-20 SCL CL,SC,CL-ML,SM-SC A-6,A-4 
 0-9 4.5-5.5 .15  NP GR-SL,GR-COSL SM A-2,A-1-B 
 9-35 4.5-5.5 .28  15-30 SC,CL,C MH,ML,CL A-7 
 35-46 4.5-5.5 .28  8-22 SC,CL,SCL SC,CL A-4,A-6,A-7 
 46-65     VAR 
 
ARAGON 0-6 4.5-5.5 .32 C NP-7 FSL,L ML,CL-ML,SM,SM-SC A-4 
 0-6 4.5-5.5 .32  2-7 SIL ML,CL-ML A-4 
 6-15 3.6-5.5 .32  3-12 CL,L,SCL ML,CL,CL-ML A-4,A-6 
 15-42 3.6-5.5 .28  15-35 C,SIC CH,MH A-7 
 42-52 3.6-5.5 .32  11-30 SIC,SCL,C ML,CL,MH,CH A-6,A-7 
 52-65     WB 
 
ARDILLA 0-9 4.5-6.0 .15 C NP-7 LS,LFS,COS SM,SP-SM,SM-SC A-2-4,A-1 
 0-9 4.5-6.0 .24  NP-7 SL,FSL SM,SM-SC A-2-4 
 9-30 4.5-6.0 .28  4-15 SCL,SL SM,SM-SC,SC A-4,A-2-6 
        A-6 
 30-60 4.5-5.5 .28  7-20 SCL,SC SM,SC A-4,A-6,A-5 
        A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
   Depth   Hydr.  ----------Textural Classification ---------- 

Name (In) pH K Group    P.I. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------
----------- 

ARGENT 0-5 3.6-6.0 .24   D NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 0-5 3.6-6.0 .24 5-20 L,CL CL,CL-ML A-4,A-6,A-7 
 0-5 3.6-6.0 .32 3-20 SIL,SICL CL,CL-ML,ML A-6,A-4 
 5-64 3.6-6.0 .32 11-40 C,SC,SIC CL,CH A-6,A-7 
 64-76 5.6-8.4 .32 6-28 SCL,CL,SICL CL,CL-ML,SC,SM-SC A-4,A-6,A-7 
 76-80    VAR 
 
ARMOUR 0-17 5.1-6.0 .37   B 11-18 SICL CL A-6 
 0-17 5.1-6.0 .43 5-10 SIL CL-ML,CL,ML A-4 
 17-48 5.1-6.0 .37 8-18 SICL,SIL CL A-4,A-6 
 48-75 5.1-6.0 .37 9-23 SICL,SIC,C ML,MH,GM,GC A-4,A-6,A-7 
 
ARMUCHEE 0-8 4.5-5.5 .28   C 5-15 SH-SIL,SH-SICL CL,ML,CL-ML A-4,A-6 
 0-8 4.5-5.5 .37 5-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 8-17 4.5-5.5 .37 13-35 SH-SIC,SH-SICL MH,ML,CL,CH A-6,A-7 
 17-24 4.5-5.5 .32 11-30 SHV-SIC,SHV-SICL GM,GC,CL,CH A-2,A-6,A-7 
 24-60    WB 
 
ARUNDEL 0-6 3.6-5.5 .28   C NP SL,SL ML,SM A-4,A-2-4 
 0-6 3.6-5.5 .28 NP LFS,LS SM A-2,A-4 

0-6 3.6-5.5 .37 NP-10 SIL,L ML,CL,CL-ML A-4 
6-38 3.6-4.4 .32 22-41 SICL,SIC,C CL,CH A-7 

                38-45    WB 
 
ATKINS 0-14 4.5-6.0 .37  B/D -15 SIL CL,CL-ML,ML A-4,A-6 
 14-75 4.5-5.5 .32 8-22 SIL,L,CL,SCL CL A-4,A-6,A-7 
 
 
ATMORE 0-13 3.6-5.5 .32 B/D NP-7 FSL,VFSL SM,ML,CL-ML,SM-SC A-4 
 0-13 3.6-5.5 .37  NP-7 L,SIL ML A-4 
 13-48 3.6-5.5 .37  NP-7 L,SIL,FSL ML,CL-ML A-4 
 48-70 3.6-5.5 .32  2-18 SIL,CL,SICL ML,CL,SM,SC A-4,A-6 
 
AUGUSTA 0-9 4.5-6.0    .17   C NP-4 LS,LFS SM,CL-ML A-2-4 
 0-9 4.5-6.0 .20  NP-7 SL,FSL SM,SM-SC,ML A-2,A-4 
 0-9 4.5-6.0 .24  NP-10 SIL,L ML,CL-ML A-4 
 9-60 4.5-6.0 .24  5-25 SCL,CL,L CL,CL-ML A-4,A-6,A-7 
 60-70     VAR 
 
AXIS 0-7 6.1-8.4 24 D NP-7 SL,FSL,VFSL CL-ML,SC,SM,SM-SC A-4 
 0-7 6.1-8.4 24  4-10 MK-SL,MK-SCL CL-ML,SC,SM-SC A-4 
 0-7 6.1-8.4 37  4-10 L,SIL CL,CL-ML A-4 
 7-40 6.1-8.4 10  4-10 SL,L,SIL CL-ML,SC,SM-SC,CL A-4 
 40-72 6.1-8.4 10  NP-7 SL,L,SCL ML,CL-ML,SM,SM-SC A-4 
 
BAMA 0-14 4.5-6.0 .24 B NP-10 FSL,SL,L SM,SC,SM-SC,CL-ML A-4 
 14-41 4.5-5.5 .32  2-15 L,SCL SM,SC,SM-SC,CL-ML A-4,A-6 
 41-74 4.5-5.5 .32  8-18 L,SCL,CL SC,CL A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group P.I. USDA Unified AASHTO 
   --------------------------------------------------------------------------------------------------------    
BANKHEAD 0-4 4.5-5.5 .15 B NP LS SM A-2 
 0-4 4.5-5.5 .17  NP CN-FSL,CN-SL,GR-SL SM,GM A-2,A-4 
 0-4 4.5-5.5 .20  NP FSL,SL SM A-2,A-4 
 4-26 4.5-5.5 .17  NP-3 SL,CN-SL,CB-SL SM,GM A-2,A-4 
 26-30     UWB 
 
BARFIELD 0-6 6.1-7.8 .17 D 12-35 ST-SICL,ST-SIC,ST-C CL,CH,MH A-6,A-7 
 6-18 6.1-7.8 .17  22-40 ST-SICL,ST-SIC CL,CH,MH A-7 
 18-22     UWB 
 
BARFIELD 0-6 6.1-7.8 .24 D 12-35 SICL,SIC,C CL,CH,MH A-6,A-7 
 6-18 6.1-7.8 .17  14-40 SIC,C,SICL CH,MH,CL A-7,A-6 
 18-22     UWB 
 
BASIN 0-9 3.6-5.5 .28 C NP FSL,SL,L SM,ML A-4 
 9-22 3.6-5.5 .28  NP-7 L,FSL SM,ML,CL-ML,SM-SC A-4 
 22-60 3.6-5.5 .28  5-12 L,SL,SCL CL-ML,SM-SC,CL,SC A-4,A-6 
 
BASSFIELD 0-7 4.5-5.5 .17 B NP-3 LS SM A-2 
 0-7 4.5-5.5 .20  NP-3 SL,FSL,L SM,ML A-2,A-4 
 7-42 4.5-5.5 .20  NP-10 SL,L SM,SC,SM-SC A-2,A-4 
 42-80 4.5-5.5 .17  NP-3 LS,S SP-SM,SM A-2,A-3 
 
BAXTER 0-10 4.5-5.5 .28 B 3-10 GR-SIL CL,CL-ML,GC,GC-GM A-2,A-4 
 10-40 4.5-5.5 .24  8-17 GR-SICL CL,GC,ML,SC A-2,A-4,A-6, 
        A-7 
 40-60 4.5-5.5 .20  20-42 GR-C,GR-SIC GM,MH,ML,SM A-2,A-7 
 
BAXTERVILLE 0-9 4.5-5.5 .24 B NP-10 SL,FSL,L SM,SC,SM-SC A-4 
 9-29 4.5-5.5 .37  12-18 SL,SCL CL A-6 
 29-68 4.5-5.5 .37  12-25 CL,SCL,L CL A-6,A-7 
 
BAYBORO 0-14 3.6-5.5 .10 D NP-7 MK-FSL,MK-L OL,SM,CL-ML,SM-SC A-4,A-2 
 0-14 3.6-5.5 .15  NP-7 FSL SM-SC,SM,CL-ML,ML A-4,A-2 
 0-14 3.6-5.5 .17  3-20 L,CL CL,ML,CL-ML A-6,A-7,A-4 
 14-64 4.5-5.5 .32  20-40 CL,SC,C CL,CH A-7,A-6 
 
BAYOU 0-18 4.5-5.5 .20 D NP-7 SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 18-43 4.5-5.5 .20  NP-7 SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 43-66 3.6-6.0 .32  8-15 SCL,CL SC,CL A-4,A-6 
 
 
BEACHES 0-6 .05 D NP COS,S,FS SP A-1,A-3 
 6-60  .05 NP COS,S,FS SP A-1,A-3 
 
BEASON 0-7 4.5-6.0 .37   C 5-15 SIL,SICL ML,CL,CL-ML A-4,A-6 
 7-18 4.5-5.5 .32 11-20 SICL,SIL CL A-6 
 18-60 4.5-5.5 .32 11-25 SICL,SIC,C CL A-6,A-7 
 60-80    VAR 
 
BEATRICE 0-3 3.6-6.0 .28   D NP SL,FSL SM,ML A-4 
 0-3 3.6-6.0 .37 5-15 L,SIL CL-ML,CL A-4,A-6 
 3-50 3.6-5.0 .32 24-42 C MH A-7 
 50-72    SR-C-SCL 
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Table Soils-4      Soil Characteristics for Principal Soils in Alabama 1 
   

Depth Hydr. ----------Textural Classification------------ 
Name (In) pH K Group P.I. USDA Unified  AASHTO 
------------------------------------------------------------------------------------------------------- 

BENNDALE 0-5 4.5-5.5 .17 B NP LS SM A-2 
 0-5 4.5-5.5 .20  NP-7 SL,SL ML,SM,CL-ML,SM-SC A-4,A-2-4 
 0-5 4.5-5.5 .20  NP-7 L ML,CL-ML A-4 
 5-33 4.5-5.5 .28  3-7 L,SL,FSL ML,SM,CL-ML,SM-SC A-4 
 33-68 4.5-5.5 .32  3-15 L,SL,SCL ML,SM,CL-ML,SM-SC A-4,A-6 
 68-73 4.5-5.5 .28  NP-5 L,SL,LS SM,ML,CL-ML,SM-SC A-2,A-4 
 
BETHERA 0-7 3.6-6.0 .24 D 0-6 FSL,SL SM,ML,SM-SC,CL-ML A-4 
 0-7 3.6-6.0 .28  12-26 CL CL,CH A-6,A-7 
 0-7 3.6-6.0 .28  8-14 L,SIL CL A-4,A-6 
 7-68 3.6-6.0 .32  12-30 C,CL,SC CL,CH,ML,MH A-6,A-7 
 68-80 3.6-6.0 .32  8-30 C,SC,SCL CL,CH A-7,A-6,A-4 
 
BENLEYVILLE 0-8 4.5-6.5 .37 B 11-18 SICL CL A-6 
 0-8 4.5-6.5 .43  2-7 SIL ML,CL-ML A-4 
 8-28 4.5-5.5 .37  11-22 SICL,SIL CL A-6,A-7 
 28-72 4.5-5.5 .37  12-32 C,CL,SICL CL,ML,MH,CN A-6,A-7 
 
 BIBS 0-12 4.5-5.5 .15 D NP S,LS SM,SP-SM A-2,A-3,A-1-B 
 0-12 4.5-5.5 .20  NP-7 SL,FSL SM,SM-SC,ML CL-ML A-2,A-4 
 0-12 4.5-5.5 .28  NP-7 L,SIL ML,CL-ML A-4 
 12-37 4.5-5.5 .37  NP-7 SL,L,SIL SM,SM-SC,ML CL-ML A-2,A-4 
 37-60 4.5-5.5 .15  NP S,FS,LS SM,SP-SM A-2,A-3,A-1-B 
 
BIGBEE 0-17 4.5-6.0 .10 A NP S,FS SM,SP-SM A-2-4,A-3 
 0-17 4.5-6.0 .10  NP LS,LFS SM A-2-4 
 17-80 4.5-6.0 .17  NP S,FS SP-SM,SM A-2-4,A-3 
 
BINNSVILLE 0-8 7.4-8.4 .37   D 22-32 SICL,SIC CL,CH A-7 
 8-12 7.4-8.4 .37  22-32 SICL,SIC CL,CH A-7 
 12-48     WB 
 
 
BIRMINGHAM 0-5 4.5-6.5 .24   B NP-7 CB-L,CB-SL,CB-SIL GM-GC,GM,SM-SC,SM A-2,A-4 
 5-29 4.5-6.5 .28 4-16 CB-L,CB-CL SC,SM-SC,GC,GM-GC A-4,A-2,A-6 
 29-49    WB 
 49-55    WB 
 
 
BLADEN 0-14 3.6-5.5 .24   D   NP     FSL,SL                  SM                   A-2,A-4 
 0-14 3.6-5.5 .37 NP-10 L,SIL CL,ML,CL-ML A-4 
 14-41 3.6-5.5  23-45 C,SC CL,CH A-7 
 41-62 3.6-5.5  8-35 C,SC,CL CL,CH,SC A-4,A-6,A-7 
 62-80    VAR 
 
BLANTON 0-58 4.5-6.0 .10   A NP LS,LFS SM A-2-4 
 0-58 4.5-6.0 .10 NP S,FS,COS SP-SM,SM A-3,A-2-4 
 0-58 4.5-6.0 .05 NP GR-S SP-SM A-1, A-2-4 
       A-3 
 58-62 4.5-5.5 .15 NP-3 SL,LS,LCOS SM A-2-4 
 62-80 4.5-5.5 .20 3-22 SCL,SL,SC SC,SM-SC,SM A-4,A-2-4 
       A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification---------- 
Name (In) pH K Group P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
BODINE 0-8 3.6-5.5 .24   B NP-7 CRV-SIL,CRV-L GM,GM-GC A-1,A-2 
 0-8 3.6-5.5 .28 NP-7 CR-SIL,CR-L,CR-SL ML,CL-ML,GM,SM A-4,A-2 
       A-1-B 
 0-8 3.6-5.5 .28 NP-7 ST-SIL,ST-L,STV-SIL SM,SM-SC,GM,GM-GC A-4,A-2,A-1 
 8-24 3.6-5.5 .24 3-15 CR-SIL,CR-SICL,ST-SIL GM-GC,GC,SC,SM-SC A-1,A-2 
       A-4,A-6 
 24-72 3.6-5.5 .24 8-16 CR-SICL,CR-CL,CRV-SIL GC,GM,SC,SM A-2 
 
BOMAR 0-7 4.5-6.0 .37   C 2-10 SIL,L,SICL CL,ML,CL-ML A-4 
 7-33 4.5-5.5 .32 11-25 SICL,SIC,CL CL A-6,A-7 
 33-73 3.6-5.0 .32 11-25 SIC,SICL,CL CL A-6,A-7 
 73-80 3.6-5.0 .28 11-25 CL,SICL,SIC CL A-6,A-7 
 
BONIFAY 0-57 4.5-6.5 .10   A NP LS,LFS SM A-2-4 
 0-57 4.5-6.5 .10 NP S,FS SP-SM A-3,A-2-4 
 57-63 4.5-6.5 .24 NP-12 SL,SCL,FSL SM-SC,SC,SM A-2-4,A-4 
       A-6 
 63-73 4.5-6.5 .24 5-22 SCL,SC SM-SC,SC A-2,A-4,A-6 
       A-7 
 
BONNEAU 0-22 4.5-6.0 .15   A NP LS,LFS SM A-2 
 0-22 4.5-6.0 .15 NP S,FS SM,SP-SM A-2,A-3 
 22-50 4.5-5.5 .20 4-21 SL,SCL,FSL SC,SM-SC A-2,A-6,A-4 
 50-74 4.5-5.5 .20 4-18 SL,SCL,SC CL,SC,SM-SC,CL-ML A-4,A-6,A-2 

 
BOSWELL 0-5 4.5-5.5 .28   D NP FSL,SL SM,ML A-4 
 0-5 4.5-5.5 .37 11-35 CL,SICL,C CL,CH A-6,A-7 
 0-5 4.5-5.5 .43 3-12 SIL,L ML,CL,CL-ML A-4,A-6 
 5-70 4.5-5.5 .32 25-40 C,SIC,SICL CH A-7 
 
BRADYVILLE 0-6 5.1-6.5 .37   C 12-22 SICL CL A-6,A-7 
 0-6 5.1-6.5 .43 3-15 SIL ML,CL,CL-ML A-4,A-6 
 6-20 5.1-6.0 .32 18-28 SICL,SIC,C CL,MH,CH A-7,A-6 
 20-48 5.1-7.8 .28 26-40 SIC,C CH,MH A-7 
 48-52    UWB 
 
BRANTLEY 0-6 4.5-6.5 .28   C NP-7 FSL,L SM,SM-SC,ML,CL-ML A-4 
 0-6 4.5-5.5 .28 9-16 CL CL,ML A-6,A-7,A-4 
 6-35 4.5-6.0 .28 16-22 C,CL,SC CL,ML A-7 
                35-52     4.5-5.5    .24 7-15 SCL,CL                  SC,SM,CL,ML          A-4,A-6 
 52-72 4.5-5.5 .20 NP-9 FSL,LFS,SCL SM,SC,ML A-2,A-4 
 
BRAXTON 0-6 5.1-6.0 .28   C 7-18 CR-SIL,CR-SICL CL-ML,CL,GC,GM-GC A-4,A-6 
 0-6 5.1-6.0 .32 7-18 SIL,SICL CL-ML,CL A-4,A-6 
 6-24 5.1-6.0 .20 20-32 C,SIC CL,MH,CH A-7 
 24-80 5.1-6.5 .20 22-34 C CL,CH,MH A-7 
 
BREMO 0-10 5.1-6.5 .28   C NP-10 GR-SIL,GR-L ML,CL,GM,CL-ML A-2,A-4 
 0-10 5.1-6.5 .28 NP-10 SIL,L ML,CL-ML,CL A-4 
 10-17 5.1-6.5 .20 6-14 GRV-SIL,GRV-L,GR-SIL CL,CL-ML,GC,SC A-2,A-4,A-6 
 17-25 5.1-6.5 .20 NP-6 GRV-SIL,GRV-L,GR-SL GM,GM-GC,GP-GM A-1,A-2,A-4 
 25-29    UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K Group P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
BREWTON 0-21 4.5-5.5 .24   C NP-5 FSL,L SM,SM-SC A-2,A-4 
 21-60 4.5-5.5 .28 NP-7 SL,FSL,L SM,SM-SC A-2,A-4 
 60-96    SR-S-C 
 
BRILLIANT 0-7 5.6-7.3 .24   B NP-16 CNV-SL,CNV-L,CNV-SIL SM,SC,SM-SC,GM A-2-4,A-2-6 
       A-1 
 0-7 5.6-7.3 .24 NP-16 CNX-SL,CNX-L,CNX-SIL SM,SC,SP-SM,SM-SC A-2-4,A-2-6 
       A-1 
 0-7 5.6-7.3 .24 NP-7 CN-SL,CN-L,CN-SIL SM,SM-SC,GM,GM-GC A-4,A-2-4 
 7-72 5.6-7.3 .24 NP-16 CNX-SL,CNX-L,CNX-SIL SM,SC,SM-SC,SP-SM A-2-4,A-2-6 
       A-1 
 
BROOKSVILLE 0-16 5.1-6.5 .37   D 25-32 SICL,SIC CL,CH A-7 
 16-80 6.6-8.4 .32 36-65 SIC,C CH 
 
BRUNO 0-8 5.1-8.4 .15   A NP LS, LFS SM A-2 
 0-8 5.1-8.4 .17 NP-3 SL,L,FSL SM,ML A-4,A-2 
 8-42 5.1-8.4 .15 NP S,LS,LFS SP-SM,SM A-2 
 42-60 5.1-8.4 .10 NP S SP-SM,SM A-2,A-3 
 
BUNCOMBE 0-10 6.1-6.5 .10   A NP LS,LFS,S SM,SP-SM A-2,A-3 
 10-55 4.5-6.0 .10 NP LS,LFS,S SM,SP-SM A-2,A-3 
 55-65    VAR 
 
 
BYARS 0-13 3.6-5.5 .20 D NP-7 SL,FSL SM,SM-SC,ML,CL-ML A-4 
 0-13 3.6-5.5 .28 11-23 SICL,CL,L CL A-6,A-7-6 
 0-13 3.6-5.5 .37 11-23 SIL CL,ML A-6,A-7-6 
 13-43 3.6-5.5 .32 17-42 C,CL,SC CL,CH A-7-5,A-7-6 
       A-6 
 43-73 3.6-5.5 .32 8-20 C,SICl,SIC CL,ML A-6,A-7,A-4 
 73-80    VAR 
 
CADEVILLE 0-7 3.6-6.0 .32 D NP-7 FSL SM,CL-ML,ML,SM-SC A-4 
 0-7 3.6-6.0 .37  2-19 L ML,CL CL-ML A-4,A-6 
 0-7 3.6-6.0 .49  2-19 VFSL,SIL ML,CL ML,CL A-4,A-6 
 7-23 3.6-5.5 .32  22-35 SIC,C CH,CL A-7-6 
 23-64 3.6-5.5 .32  12-30 C,SIC,SICL CH,CL A-7-6,A-6 
 
CAHABA 0-9 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-9 4.5-6.0 .24  NP SL,FSL SM A-4,A-2-4 
 0-9 4.5-6.0 .28  NP-7 L ML,CL-ML A-4 
 9-53 4.5-6.0 .28  8-15 SCL,L,CL SC,CL A-4,A-6 
 53-80 4.5-6.0 .24  NP S,LS,SL SM,SP-SM A-2-4 
 
CANE 0-5 5.6-6.5 .20 C NP-7 GR-L,GR-FSL,GR-SL SM A-2,A-4 
 0-5 5.6-6.5 .28  NP-7 L,FSL,SL ML,SM A-4 
 5-25 4.5-6.0 .37  3-12 SIL,L,CL ML,CL-ML,CL A-4,A-6 
 25-62 4.5-6.0 .37  3-15 SIL,L,CL ML,CL-ML,CL A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.                            ----------Textural Classification  
 Name          (IN)  pH       K  Group  P.I.  USDA  Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 
CANTON BEND 0-7 5.1-6.5 .24 C NP-6 FSL,SL ML,SM,CL-ML,SM-SC A-2,A-4 
  0-7 5.1-6.5 .43  NP-10 L,SIL CL,CL-ML,ML A-4 
  7-52 5.1-5.5 .37  11-25 SICL,CL,SIC CL A-6,A-7 
  52-80 5.1-5.5 .32  NP-7 L,FSL,SL SM-SC,SM,CL-ML,ML A-2,A-4 
 
CANTUCHE 0-4 3.6-5.5 .20 D 4-11 CNV-L,CNV-SIL,CNV-SL SC,SM-SC,CL,CL-ML A-4,A-6 
  4-9 3.6-5.5 .20  4-11 CNX-L,CNX-SIL,CNV-L SC,SM-SC,CL,CL-ML A-4,A-6 
  9-20     WB 
 
CAPSHAW 0-7 5.1-6.0 .37 C 3-10 SIL,L ML,CL,CL-ML A-4 
  7-19 5.1-6.0 .37  11-20 SICL,SIC,SIL ML,CL A-6,A-7 
  19-46 5.1-6.0 .24  18-36 C,SIC,SICL CL,CH,MH A-7 
  46-60 5.6-7.8 .24  18-36 C,SICL,CL MH,CH,CL A-7 
 
CAPTINA         0-9        4.5-6.5    .43  C   4-10    SIL                    CL,CL-ML              A-4 
                9-25       3.6-6.0    .43      10-20   SIL,SICL               CL                    A-6 
                25-39      3.6-6.0    .37      10-20   SIL,SICL,CR-SIL        SC,CL                 A-6 
                39-58      3.6-6.0    .32      10-20   SIL,CR-SICL,CRV-SICL   GC,SC,CL              A-2,A-6 
                58-80      3.6-6.0    .32      25-45   SICL,CR-SIC,CRX-C      GC,GP-GC,CL,SC        A-2,A-7 
 
CARNEGIE 0-5 4.5-6.0 .28 C NP-5 SL,LS,GR-SL SM,SM-SC A-2 
  0-5 4.5-6.0 .32  NP-7 SCL SM,SM-SC,CL-ML,ML A-4 
  5-20 4.0-5.5 .32  13-25 SC,SCL CL A-6,A-7 
  20-32 4.0-5.5 .28  13-25 SC,C CL A-6,A-7 
  32-65 4.0-5.5 .28  13-25 SC,C CL A-7,A-6 
 
CARTECAY 0-9 5.1-6.5 .24 C NP SL,LS SM A-2,A-4 
  0-9 5.1-6.5 .24  NP-5 VFSL,FSL SM,SM-SC,ML A-2,A-4 
  0-9 5.1-6.5 .32  NP-15 L,SIL,SICL ML,CL,CL-ML A-4,A-6 
  9-40 5.1-6.5 .24  NP-10 SL,FSL,L SM,SC,SM-SC A-2,A-4 
  40-60 5.1-6.5 .15  NP LS,S,SL SM,SP-SM A-2,A-1,A-3 
 
CATALPA 0-6 6.1-8.4 .28 C 24-30 SICL,SIC,C CL,CH A-7 
  6-60 6.1-8.4 .28  28-50 SIC,C,SICL CH A-7 
 
CATAULA 0-7 5.1-6.5 .17 B NP-7 LS SM,SM-SC A-2 
  0-7 5.1-6.5 .28  NP-7 SL,FSL SM,SM-SC A-2,A-4 
  0-7 5.1-6.5 .32  9-20 SCL,CL CL,ML,SC,SM A-4,A-6,A-7 
  7-27 4.5-6.0 .24  11-30 C,CL,SC MH,ML,CL A-7,A-6 
  27-55 4.5-6.0 .24  2-30 SCL,SC,CL MH,ML A-5,A-7 
  55-75 4.5-6.0 .32  2-20 SCL,CL,L CL,ML,CL-ML,SC A-4,A-6 
 
CECIL 0-7 4.5-6.0 .28 B NP-7 SL,FSL,L SM,SM-SC A-2,A-4 
  0-7 4.5-6.0 .28  3-15 SCL,CL SM,SC,CL,ML A-4,A-6 
  0-7 4.5-6.0 .15  NP-4 GR-SL,GR-L,GR-FSL SM,GM A-2,A-1-B 
  7-11 4.5-5.5 .28  3-15 SCL,CL SM,SC,ML,CL A-4,A-6 
  11-50 4.5-5.5 .28  9-37 C,CL MH,ML A-7,A-5 
  50-75     VAR 
 
CEDA 0-9 5.6-6.5 .17 B NP-7 GR-FSL,GRV-FSL SM,GM,SM-SC,GM-GC A-1,A-2,A-4 
  0-9 5.6-6.5 .28  2-7 GR-L,GRV-L SM,GM,ML,GM-GC A-1,A-2,A-4 
  0-9 5.6-6.5 .28  2-7 GR-SIL,GRV-SIL ML,SM,GM,GM-GC A-2,A-4 
  9-65 5.6-6.5 .28  NP-18 GRV-L,CB-CL,GRV-FSL GM,GP-GM,GM-GC A-1,A-2,A-4 
         A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  ----------Textural Classification ----------- 

               Depth                     Hydr.   
Name (In) PH  K  Group P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
 
CEDARBLUFF 0-9 5.1-6.0    .28   C NP FSL,L ML,SM A-4 
 0-9 5.1-6.0 .37 5-20 SIL CL-ML,CL A-6,A-4 
 9-18 5.1-6.0 .32 5-10 CL,L CL-ML,ML,CL A-4 
 18-33 5.1-5.5 .32 11-25 CL,L CL A-6 
 33-66 5.1-5.5 .32 11-35 CL,L,C CL,CH A-6,A-7-6 
 
CHASTAIN 0-5 4.5-6.5    .28   D 12-40 SIC,CL,C ML,CL,MH,CH A-6,A-7 
 0-5 4.5-6.0 .32 3-18 SICL,SIL,L ML,CL,CL-ML A-4,A-6,A-7 
 5-52 4.5-6.0 .37 12-40 SICL,SIC,C CL,CH,ML,MH A-6,A-7 
 52-72 4.5-6.0 .10 NP LS,S,FS SP,SM,SP-SM A-2,A-3 
 
CHEAHA 0-4 4.5-5.5    .20   D NP-7 ST-FSL,ST-SL SM,ML,GM A-4,A-2-4 
 0-4 4.5-5.5 .24 NP-7 ST-L,ST-SIL SM,ML,GM A-4,A-2-4 
 4-35 4.5-5.5 .28 NP-10 ST-SCL,ST-CL,ST-SIL ML,SM,GM,CL-ML A-4,A-2-4 
 35-50    UWB 
 
CHENNEBY 0-16 4.5-6.0    .32   C 8-20 SICL CL,ML,MH,CH A-6,A-7,A-4 
 0-16 4.5-6.0 .37 3-15 L,SIL CL,ML,CL-ML A-4,A-6 
 16-55 4.5-6.0 .32 8-20 L,SIL,SICL CL,ML,MH,CH A-4,A-6,A-7 
 55-72 4.5-6.0 .24 NP-8 SR-SL,SICL SM,ML,SC,CL A-2-4,A-4 
 
CHENACLA 0-8 4.5-6.5    .24   C NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-8 4.5-6.5 .28 4-20 SIL,L ML,CL,CL-ML A-4,A-6,A-7 
 8-24 4.5-6.5 .32 4-22 SIL,SICL,CL ML,CL A-4,A-6,A-7 
 24-34 4.5-6.5 .28 NP-15 SCL,L,SL SM,SM-SC,ML,CL A-4,A-7-6,A-6 
 34-58 4.5-7.8 .32 4-28 SIL,CL,SICL ML,MH,CL,CH A-4,A-6,A-7 
 58-70    VAR 
 
CHIPLEY 0-6 3.6-6.0    .10   C NP S,FS SP-SM A-3,A-2-4 
 6-77 4.5-6.5 .10 NP S,FS SP-SM A-3,A-2-4 
 
CH ISCA 0-5 3.6-5.5    .28   D NP-7 L,FSL,SL ML,SM,CL-ML,SM-SC A-4 
 0-5 3.6-5.5 .37 NP-15 SIL,SICL,CL ML,CL,CL-ML A-6,A-4 
 5-13 3.6-5.5 .32 20-40 SIC,C CL,CH,MH A-7 
 13-32 3.6-5.5 .32 30-60 C CH,MH A-7 
 32-55 4.5-8.4 .32 20-40 C,SIC CL,CH,MH A-7 
 55-65    WB 
 
CHOCCOLOCCO 0-6 4.5-6.0    .28   B NP-7 FSL,SL SM A-2,A-4 
 0-6 4.5-6.0 .32 NP-8 L,SIL ML A-4 
 6-42 4.5-6.0 .37 7-14 SICL,SIL,L ML A-4,A-6,A-7 
 42-60 4.5-6.0 .32 NP-7 SL,L SM,ML,SM-SC,CL-ML A-2,A-4 
 
CHOWAN 0-3 3.5-6.0    .32   D 4-24 SIL CL-ML,MH,ML A-4,A-6,A-7-5 
 3-74 3.5-6.0    .32 6-30 L,SIL,SICL CL,MH,ML A-4,A-6,A-7-5 
 74-99 3.5-5.0   SP PT 
 
CHRISTIAN 0-5 3.6-5.5    .32   C 12-30 CL CH,CL A-6,A-7 
 5-36 3.6-5.5    .28 14-37 SICL,SIC,C CH,CL,MH,ML A-7 
 36-40    VAR 
 
CHRYSLER 0-7 4.5-5.5    .28   C NP-7 FSL,L,SL SM,ML A-4 
 0-7 4.5-5.5 .37 5-20 SIL CL,CL-ML A-4,A-6 
 7-72 4.5-5.5 .32 15-35 SICL,SIC,C CL,ML,CH,MH A-7 
 72-96    VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth    Hydr. ----------Textural Classification ------- 

Name (In) PH K  Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
CLARENDON 0-15 4.5-6.5 .15 C NP-3 LS,LFS,S SM,SP-SM A-2 
 0-15 4.5-6.5 .20  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 15-40 4.5-5.5 .20  5-15 SCL SC,CL,SM-SC,CL-ML A-4,A-6 
 40-80 4.5-5.5 .15  NP-15 SCL,SL,SC SC,CL,SM-SC,CL-ML A-2,A-4,A-6 
 
CLARKSVILLE 0-7 3.6-5.5 .28   B 0-30 GR-SICL SM,CL-ML,GM,ML A-1-B,A-2 
        A-4 
 7-30 3.6-5.5 .24  20-38 GR-SICL,GR-SIL,ST-SIL GC,GC-GM,SC,SC-SM A-1,A-2,A-4 
        A-6 
 30-60 3.6-6.5 .24  26-42 GR-SICL,GR-CL,GRV-SIL GC,GM,SC,SM A-2 
 
CLOUDLAND 0-22 4.5-5.0 .28 C NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-2-4,A-4 
 0-22 4.5-6.0 .37  NP-7 L,SIL CL-ML,ML A-4 
 22-36 4.5-5.5 .32  4-20 L,CL,SICL CL,CL-ML A-6,A-4 
        A-7-6 
 36-62 4.5-5.5 .28  4-20 L,CL,SICL CL,CL-ML A-6,A-4 
        A-7-6 
 
CLYMER 0-4 4.5-5.5 .20 D 0-7 ST-FSL GM,ML,SM A-2-4,A-4 
 4-35 4.5-5.5 .28  0-10 ST-SCL,ST-CL,ST-SIC CL-ML,GM,ML,SM A-2-4,A-4 
 35-80     UWB 
 
COLBERT 0-8 4.5-6.5 .32 D 7-25 SIL,L CL A-4,A-6,A-7 
 0-8 4.5-6.5 .37  NP-15 L,SIL ML,CL,CL-ML A-4,A-6 
 8-26 4.5-6.5 .32  15-35 SICL,SIC,C CL,CH,ML,MH A-6,A-7 
 26-44 4.5-6.5 .32  25-50 SIC,C MH,CH A-7 
 44-55 6.1-7.8 .32  25-50 SICL,SIC,C CL,CH A-7 
 55-59     UWB 
 
COLFAX 0-12 4.5-5.5 .17 C NP-10 SL,FSL SM,SM-SC A-2,A-4 
 0-12 4.5-5.5 .32  NP-10 L,SIL ML,CL,CL-ML A-4 
 12-30 4.5-5.5 .28  7-25 SCL,CL,L SC,CL
 A-4,A-6,A-7-6 
 30-46 4.5-5.5 .28  NP-20 SL,FSL,CL ML,CL,SM,SC A-2,A-4,A-6 
 46-50 4.5-5.5 .28  NP-10 SL SM,SC,SM-SC A-2,A-4 
 50-54     WB 
 
COLUMBUS        0-6       4.5-5.5    .37   C   3-10   SIL,L                   ML,CL-ML,CL          A-4 
                6-52      4.5-5.5    .20       8-15   CL,L,SCL                CL,SC                A-4,A-6 
                52-76     4.5-5.5    .17       NP-4   SL,LS,S                 SM,SP-SM             A-2,A-4 
 
COMPASS 0-16 4.5-5.5 .15 B NP LS,LFS SM A-2-4 
 16-33 4.5-5.5 .20  NP-3 SL,FSL SM A-2-4 
 33-57 4.5-5.5 .28  NP-15 SL,FSL,SCL SM,SM-SC,SC
 A-2-4,A-2-6,A-6 
 57-74 4.5-5.5 .24  11-23 SC,C SC,CL A-6,A-7 
 
CONASAUGA 0-4 3.6-6.0 .37 C 12-28 SICL,CL CL A-6,A-7 
 0-4 3.6-6.0 .43  NP-8 SIL,L CL-ML,ML,CL A-4 
 4-10 3.6-6.0 .32  4-15 SIL,SICL,CL CL-ML,CL A-4,A-6 
 10-19 3.6-6.0 .32  18-35 SICL,SIC,C CL,CH A-7 
 19-30 3.6-6.5 .32  23-40 C,SIC CL,CH,MH A-7 
 30-60     WS 
 
CONECUH 0-5 3.6-5.5 .15 D NP LS,LFS SM A-2,A-4 
 0-5 3.6-5.5 .28  NP-5 SL,FSL,SCL SM,ML,CL-ML,SM-SC A-4 
 0-5 3.6-5.5 .37  5-15 L,SIL CL-ML,CL A-4,A-6 
 5-9 3.6-5.5 .32  10-30 CL,C,SICL ML,MH,CL,CH A-7,A-6 
 9-50 3.6-5.5 .32  15-35 C,SIC ML,MH,CH A-7 
 50-63     VAR 
 
CONGAREE 0-8 4.5-7.3 .24 B NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-8 4.5-7.3 .37  3-10 L,SIL CL-ML,ML,CL A-4 
 8-38 4.5-7.3 .37  3-22 SICL,FSL,L SC,ML,CL,SM A-4,A-6,A-7 
 38-80     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
                   ----------Textural Classification ----------- 

               Depth                    Hydr. 
Name (In) PH K  Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
CONSUL 0-6 4.5-6.0   .32 D 23-40 C CH,MH A-7 
 6-52 4.5-6.0   .28  25-60 C CH,MH A-7 
 52-65 4.5-7.8   .28  25-60 C CH,MH A-7 
 
COROLLA 0-72 5.6-7.8   .10 D NP S,FS SW,SP-SM,SP A-2,A-3 
 
COTACO-        0-10 4.5-6.0   .37   C   3-15   L   CL,CL-ML,ML     A-4,A-6 
BARBOURVILLE    10-28 4.5-6.0    .32       8-20   L,SIL,SICL  CH,CL,MH,ML     A-4,A-6,A-7 
        28-60 4.5-6.0    .24       0-8    SR-SL SICL  CL,ML,SC,SM     A-2-4,A-4 
 
COWARTS 0-8 4.5-5.5 .10 C NP GR-LS,GR-LFS SM A-2 
 0-8 4.5-5.5 .20  NP-5 GR-SL,GR-FSL SM,SM-SC A-2,A-4 
 8-19 4.5-5.5 .28  NP-15 FSL,SL,SCL SM-SC,SC,SM A-2,A-4,A-6 
 19-25 4.5-5.5 .28  11-25 SCL,SC,CL SM,SC A-6,A-7,A-2-6 
 25-60 4.5-5.5 .24  5-20 SL,SCL,CL SM-SC,SC,CL-ML,CL A-2,A-4 
         A-6,A-7 
 
COWARTS 0-8 4.5-5.5 .15 C NP LS,LFS SM A-2 
 0-8 4.5-5.5 .24  NP-5 FSL,SL SM,SM-SC A-2,A-4 
 8-19 4.5-5.5 .28  5-15 FSL,SL,SCL SM-SC,SC A-2,A-4,A-6 
 19-25 4.5-5.5 .28  11-23 SCL,SC,CL SM,SC A-6,A-7,A-2-6 
 25-60 4.5-5.5 .28  5-20 SL,SCL,CL SM-SC,SC,CL-ML,CL A-2,A-4 
         A-6,A-7 
 
COXVILLE 0-11 3.6-5.5 .24 D 3-15 FSL,SL,L SM,ML,CL-ML,CL A-4,A-6,A-7 
 11-72 3.6-5.5 .32  12-35 CL,SC,C CL,CH A-6,A-7 
 72-80     VAR 
 
CRAVEN 0-9 3.6-5.5 .37 C 15-35 CL,SICL CL,CH A-6,A-7 
 0-9 3.6-6.5 .32  NP-15 L,FSL,SIL ML,CL,SM,SC A-4,A-6 
 9-54 3.6-5.5 .32  24-43 C,SIC,SICL CH A-7 
 54-80 3.6-5.5 .32  NP-15 SCL,SL,LS SM,SM-SC,SC A-2,A-4,A-6 
 
CROSSVILLE      0-8       4.5-5.5   .28   B   NP-7    L,SL,SIL                ML,CL-ML,SM,SM-SC   A-4 
                8-27      4.5-5.5   .20       4-12    L,CL,SCL                CL,CL-ML,SM-SC,SC   A-4,A-6,A-2 
                27-30     4.5-5.5   .20       NP-5    SL,LS,S                 SM-SC,SM            A-2,A-4 
 
CREVASSE 0-10 5.6-8.4 .15 A NP S,FS SP-SM,SM A-2-4,A-3 
 0-10 5.6-8.4 .17  NP LFS,LS SM A-2 
 10-60 5.6-8.4 .15  NP S,LS,LFS SP-SM,SM A-2,A-3 
 
CUMBERLAND 0-8 5.1-6.0 .32 B 8-17 CL,SICL CL,ML A-4,A-6,A-7 
 0-8 5.1-6.0 .37  3-12 SIL,L ML,CL-ML,CL A-4,A-6 
 8-14 5.1-6.0 .37  8-17 CL,SICL CL,ML A-4,A-6,A-7 
 14-48 5.1-6.0 .24  8-35 C,CL,SICL ML,MH,CH A-5,A-7 
 48-64 5.1-6.5 .24  8-36 C,CL ML,MH,CH A-5,A-7 
 
DAVIDSON 0-7 4.5-6.5 .28 B 3-15 L  CL,CL-ML,ML A-4,A-6 
 0-7 4.5-6.5 .28  5-18 CL,SCL CL,SC,CL-ML,SM-SC A-6,A-4 
 7-12 4.5-6.0 .32  11-25 CL  CL A-6 
 12-53 4.5-6.0 .24  12-33 C  CL,CH,ML,MH A-7,A-6 
 53-72 4.5-6.0 .28  7-30 C,CL,SCL CL,ML,MH A-4,A-6,A-7 
 
DECATUR 0-7 4.5-6.0 .28 B 8-22 SIC,C ML,CL A-4,A-6,A-7 
 0-7 4.5-6.0 .32  NP-12 L,SIL CL,ML,CL-ML A-4,A-6 
 0-7 4.5-6.0 .32  7-18 SICL CL,ML A-4,A-5,A-6 
 7-20 4.5-6.0 .28  8-22 SICL,SIC,C ML,CL A-7,A-4 
         A-6,A-5 
 20-72 4.5-6.0 .24  11-28 C  CL,ML,MH,CH A-7,A-6 
 
DEERFORD        0-10      4.5-6.5   .49   D   NP-7    SIL,SL                  ML,CL-ML            A-4 
                10-49     5.1-8.4   .49       11-25   SICL,SIL                CL                  A-6,A-7-6 
                49-80     6.6-8.4   .49       5-25    SIL,SICL                CL,CL-ML            A-6,A-4,A-7-6 
 
DELLROSE 0-8 4.5-6.0 .24 B 5-15 CR-SIL,CR-L CL-ML,SC,CL,GC A-4,A-6 
 8-54 4.5-6.0 .24  8-18 CR-SICL,CR-SIL ML,CL,GC,SC A-4,A-6,A-7 
 54-70 4.5-6.0 .24  20-35 C  MH,CH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
DEMOPOLIS 0-5 7.4-8.4 24 D 12-20 CB-SIL,CB-L,CB-SICL CL A-6,A-7-6 
 5-12 7.4-8.4 24  7-15 CB-L,CB-CL,CBV-SICL GC,GP-GC A-2 
 12-60     WB 
 
DEMOPOLIS 0-6 7.4-8.4 .20 C 4-14 CN-L,CN-CL,CN-SICL GC,GM-GC,GP-GC A-2,A-1 
 0-6 7.4-8.4 .37  6-20 L,CL,SICL CL,CL-ML A-4,A-6,A-7 
 0-6 7.4-8.4 .43  6-20 SIL CL,CL-ML A-4,A-6 
 6-13 7.4-8.4 .32  4-14 CN-L,CN-CL,CNX-SICL GC,GM-GC,GP-GC A-2,A-1 
 13-65     WB 
 
DEWEY 0-6 4.5-5.5 .28 B 12-20 SICL,SIC,C CL A-6 
 0-6 4.5-5.5 .32  5-11 SIL,L CL-ML,CL A-4,A-6 
 6-25 4.5-5.5 .24  12-20 C,SIC,SICL CL A-6 
 25-50 4.5-5.5 .24  12-34 C,SIC CH,CL,MH,ML A-6,A-7 
 50-72 4.5-5.5 .24  12-34 C,SIC,CR-C CH,CL,MH,ML A-6,A-7 
 
DICKSON 0-7 4.5-5.5 .43 C 2-7 SIL CL-ML,ML A-4 
 7-25 4.5-5.5 .43  5-17 SIL,SICL CL-ML,CL A-4,A-6 
 25-45 4.5-5.5 .43  7-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 45-65 4.5-5.5 .28  12-30 C,CR-SICL,CR-C MH,ML,GC,CL A-6,A-7 
 
DOCENA 0-4 4.5-6.0 .28 C 4-20 FSL,SL SM,ML A-4 
 0-4 4.5-6.0 .32  NP-7 SIL,L ML,CL,CL-ML A-4,A-6 
 4-40 4.5-6.0 .28  5-16 SIL,SICL ML,CL A-4,A-6,A-7 
 40-58 4.5-6.0 .32  6-25 SIL,SICL,L ML,CL,MH A-4,A-6,A-7 
 58-65     VAR 
 
DOGUE           0-10      3.5-5.5    .37   C   NP-10  L,SIL,VFSL              ML,CL,SM,SC           A-4 
                0-10      3.5-5.5    .28       NP-10  FSL,SL                  SM,SC,SC-SM           A-2,A-4 
                10-47     3.5-5.5    .28       16-40  CL,C,SC                 CL,CH,SC              A-6,A-7 
                47-65     3.5-5.5    .17       NP-10  SR-S-SCL                SM,SC,SP-SM,SC-SM     A-2,A-4,A-1 
 
DOROVAN 0-3 3.6-4.4  D  MPT,MUCK PT - 
 3-74 3.6-4.4    MUCK PT - 
 74-99 4.5-5.5   NP-7 S,LS,L SP-SM,SM-SC,SM A-1,A-3 
        A-4,A-2-4 
 
DOTHAN 0-13 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-13 4.5-6.0 .24  NP-5 FSL,SL SM,SP-SM A-2,A-4 
 13-33 4.5-5.5 .28  NP-16 SCL,SL SM-SC,SC,SM A-2,A-4,A-6 
 33-60 4.5-5.5 .28  5-23 SCL,SC SM-SC,CL,SC,CL-ML A-2,A-4 
        A-6,A-7 
 
DOWELLTON 0-12 5.1-7.3 .32 D 6-15 SIL,SICL CL-ML,CL,ML A-4,A-6 
 12-16 5.1-7.3 .32  22-40 SIC,C CL,CH,MH A-7 
 16-48 5.1-7.8 .32  28-40 C CH,MH A-7 
 48-52     UWB 
 
DUCKSTON 0-8 3.6-8.4 10  A/D NP S,FS SP-SM,SP A-2,A-3 
 8-80 3.6-8.4 10 NP S,FS SP-SM,SP A-2,A-3 
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 Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group  P.1. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------- 
DULAC 0-6 4.5-5.5 .43   C 15-25 SICL CL A-6,A-7 
 0-6 4.5-5.5 .49 2-7 SIL ML,CL-ML A-4 
 6-23 4.5-5.5 .43 11-25 SIL,SICL CL A-6,A-7 
 23-37 4.5-5.5 .43 11-25 SIL,SICL CL A-6,A-7 
 37-72 4.5-5.5 .20 25-50 C,SIC CH,MH A-7 
 
DUNBAR 0-8 4.5-5.5 .32   D NP LS,LFS SM,SP-SM A-2,A-3 
 0-8 4.5-5.5 .32 3-15 SL,FSL,L SM-SC,SC,SM A-2-4 
 8-14 4.5-5.5  8-22 L,SCL,CL CL-ML,CL,SC A-4,A-6 
 14-80 4.5-5.5  12-25 SC,CL,C CL,CH,ML,MH A-6-7 
 
DUNDEE 0-5 4.5-6.0 .17   C NP LS,SL SM A-2-4 
 0-5 4.5-6.0 .37 NP-7 FSL,L,VFSL ML,CL-ML A-4 
 0-5 4.5-6.0 .43 3-11 SIL,SICL CL,CL-ML,ML A-4,A-6 
 5-29 4.5-6.0 .32 12-22 SICL,CL,SCL CL A-6,A-7 
 29-60 4.5-7.3 .37 NP-8 L,VFSL,SIL CL,CL-ML,ML A-4 
 
DUNNING 0-5 6.1-8.4 .32   D 10-24 SIC MH,ML A-6,A-7 
 5-45 6.1-8.4 .32 18-34 SIC,C CH,CL A-7 
 45-49    UWB 
 
DURHAM 0-16 4.5-6.0 .17   B NP-3 LCOS,LS SM A-2 
 0-16 4.5-6.0 .24 NP-7 SL,FSL SM,SM-SC A-2,A-4 
 16-36 4.5-5.5 .20 10-25 SCL,CL SC,CL A-2,A-6,A-7 
 36-42 4.5-5.5 .20 13-28 CL,SC,SCL SC,CL A-6,A-7 
 42-48 4.5-5.5 .20 NP-10 SCL,SL SM,SC,SM-SC A-2,A-4 
 48-60 4.5-5.5 .17 NP-7 LS,SL,SCL SM,SM-SC A-2,A-4 
 
EGAM 0-22 5.6-7.3 .32   C 4-20 SICL,SIL,L CL,ML,CL-ML A-6,A-7,A-4 
 22-56 5.6-7.3 .32 15-30 SIC,SICL,C CL,MH,CH A-7,A-6 
 56-75 5.6-8.4 .37 8-30 SICL,C,SL CL,ML,CH,CH A-4,A-6,A-7 
 
ELLISVILLE 0-6 4.5-6.0 .37   B 4-15 SICL,SIL,L CL,CL-ML,SC,SM-SC A-6,A-4 
 6-75 4.5-6.0 .32 8-15 SIL,SICL CL A-6,A-4 
 
EMORY 0-8 5.1-6.0 .37   B 4-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 8-42 5.1-6.0 .37 4-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 42-60 5.1-6.0 .37 9-20 SICL,SIL,SIC CL A-4,A-6,A-7 
 
EMPORIA 0-15 4.5-6.0 .28   C NP-15 L,FSL,SL CL,SC,SM,ML A-2,A-4,A-6 
 0-15 4.5-6.0 .28 NP-7 LFS,LS SM,SM-SC A-2,A-1,A-4 
 15-32 4.5-6.0 .28 8-30 SCL,SL,CL SC,CL A-2,A-4 
       A-6,A-7 
 32-57 4.5-6.0 .20 8-30 SCL,CL,SC SC,CL,CH A-2,A-4 
       A-6,A-7 
 57-70 4.5-6.0 .20 NP-25 SR-SL-CL SM,SC,ML,CL A-1,A-2 
       A-4,A-6 
 
ENDERS 0-5 3.6-5.5 .32 C 2-10 GR-FSL,GR-L,GR-SIL ML,SM,SM-SC,CL-ML A-2,A-4 
 0-5 3.6-5.5 .37  2-10 FSL,L,SIL ML,SM,SM-SC,CL-ML A-4 
 5-8 3.6-5.5 .43 11-17 CL,SICL,L CL A-6 
 8-39 3.6-5.5 .37 35-45 SIC,C CH A-7 
 39-46 3.6-5.5 .37 35-45 SIC,SH-SIC CH A-7 
 46-62    WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

 Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 

ENNIS 0-10 4.5-6.0 .28 B NP-12 CR-L,CR-SL,CR-SIL CL-ML,ML,SM,GM A-4,A-6 
 10-60 4.5-6.0 .28  NP-15 CR-L,CR-CL,CR-SIL ML,SM,GM,CL-ML A-4,A-6,A-2 
 
ENOREE 0-7 5.1-7.3 .17 D NP-7 LS SM,SM-SC A-2 
 0-7 5.1-7.3 .20  NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-7 5.1-7.3 .32  2-20 SIL,L,SICL CL,ML,CL-ML A-4,A-6,A-7 
 7-27 5.1-7.3 .20  NP-10 SL,L,SCL SM,SM-SC,ML,CL-ML A-2,A-4 
 27-50 5.1-7.3 .20  NP-10 SL,L,LS SM,SM-SC,ML,CL-ML A-2,A-4 
 
ESCAMBIA 0-13 3.6-5.5 .24 C NP-7 FSL,VFSL,SL SM,SM-SC,ML,CL-ML A-4 
 0-13 3.6-5.5 .32  NP-7 L,SIL CL-ML,ML,SM,SM-SC A-4 
 13-35 3.6-5.5 .24  4-15 FSL,L,SIL SC,SM-SC,CL,CL-ML A-4,A-6 
 35-72 3.6-5.5 .28  4-20 FSL,L,SIL SC,CL,SM-SC,CL-ML A-4,A-6 
 
ESTO 0-8 3.6-5.5 .17 B NP LS,LFS SM,SP-SM A-2 
 0-8 3.6-5.5 .28  NP-6 FSL,SL,L SM,SM-SC,ML,CL-ML A-4,A-2 
 8-13 3.6-5.5 .32  12-25 CL,SC,SCL CL,SC A-6,A-7 
 13-62 3.6-5.5 .32  18-52 CL,C,SC CL,CH A-7 
 
ETOWAH 0-7 4.5-5.5 .32 B 10-15 SICL,CL CL A-6 
 0-7 4.5-5.5 .32  5-12 CR-SIL,CR-L,CR-SICL CL-ML,ML,CL A-4,A-6 
 0-7 4.5-5.5 .37  3-10 SIL,L,FSL ML,CL,SM-SC,CL-ML A-4 
 7-38 4.5-5.5 .32  10-15 SICL,CL,SIL CL A-6 
 38-70 4.5-5.5 .32  15-25 SICL,CL,C CL,ML,MH A-6,A-7 
 
EULONIA 0-13 4.5-6.5 .15 C NP-4 LS,LFS SM,SM-SC 
 0-13 4.5-6.5 .24  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 13-48 4.5-6.5 .24  8-37 SC,C,CL SC,CL A-6,A-7,A-4 
 48-58 4.5-6.0 .20  3-15 SCL,SL SC,SM,SM-SC A-2,A-4,A-6 
 58-80     VAR 
 
EUNOLA 0-10 4.5-5.5 .15 C NP LS,LFS,FS SM,SP-SM A-2,A-4 
        A-2-4 
 0-10 4.5-5.5 .20  NP SL,FSL SM A-2,A-4 
 10-26 4.5-5.5 .28  NP-1! SCL,CL,FSL SM,SC,SM-SC,CL A-4,A-2,A-6 
 26-52 4.5-5.5 .32  2-15 SCL,SC,CL SM,SC,ML,CL A-4,A-6 
 52-56 4.5-5.5 .24  NP-1i SL,SCL SM,SC,SM-SC A-2,A-4 
 56-65 4.5-5.5 .20  NP S,LS,FS SM,SP-SM A-2,A-3 
 
EUSTIS 0-6 4.5-5.5 .10 A NP LS,LFS SP-SM,SM A-3,A-2-4 
 0-6 4.5-5.5 .10  NP S,FS SP-SM,SM A-3,A-2-4 
 6-24 4.5-5.5 .17  NP S,FS,LFS SP-SM,SM A-3,A-2-4 
 24-76 4.5-5.5 .17  NP LFS,LS SM A-2-4 
 76-98 4.5-5.5 .17  NP S,FS SP-SM A-3,A-2-4 
 
EUTAW 0-9 4.5-6.0 .32 D 23-40 SIC,C CH,MH A-7 
 0-9 4.5-6.0 .37  23-32 SICL CH,MH A-7 
 9-58 4.5-6.0 .28  25-60 C CH,MH A-7 
 58-80 4.5-7.8 .28  25-60 C CH,MH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification---- 

 Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------ 

FACEVILLE 0-5 4.5-5.5 .17   B NP LS,LFS SM A-2 
 0-5 4.5-5.5 .28 NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-5 4.5-5.5 .32 NP-7 SCL SM,CL-ML,ML,SM-SC A-4 
 5-11 4.5-5.5 .37 NP-13 SCL,SC SC,ML,CL,SM A-4,A-6 
 11-72 4.5-6.0 .37 11-25 SC,C,CL CL,SC,CH,ML A-6,A-7 
 
FALAYA 0-50 4.5-5.5 .49   D NP-10 SIL,SI ML,CL-ML,CL A-4 
 50-65 4.5-5.5 .43 7-16 SIL,SICL ML,CL A-4,A-6,A-7 
 
FALKNER 0-6 4.5-6.0 .43   C 11-20 SICL CL A-6,A-7 
 0-6 4.5-6.0 .49 5-10 SIL CL-ML,CL A-4 
 6-21 4.5-6.0 .43 15-30 SIL,SICL CL A-6,A-7 
 21-65 4.5-6.5 .24 30-50 SIC,C CH A-7 
 
FAUNSDALE 0-2 6.6-8.4 .37   D 23-33 CL,SICL CL,CH A-7 
 0-2 6.6-8.4 .37 33-49 SIC,C CH A-7 
 2-14 6.6-8.4 .37 30-49 CL,SICL,SIC CH A-7 
 14-36 6.6-8.4 .32 30-49 CL,SICL,SIC CH A-7 
 36-49 6.6-8.4 .32 33-49 SIC,C CH A-7 
 49-65 6.6-8.4 .32 33-49 SIC,C,GR-SIC CH A-7 
 
FIRESTONE 0-5 4.5-5.5 .32   C 2-15 GR-SIL,GR-L ML,CL-ML,CL A-4,A-6 
 0-5 4.5-5.5 .37 2-15 SIL,L ML,CL-ML,CL A-4,A-6 
 5-9 4.5-5.5 .32 5-30 SICL,CL,SIC CL,ML,CH,MH A-6,A-7,A-4 
 9-32 4.5-5.5 .32 25-5 C  MH,CH A-7 
 32-36 4.5-6.0 .32 20-45 C,SIC MH,CH A-7 
 36-60    WB 
 
FLOMATON 0-9 4.5-6.0 .10   A NP-4 GR-LS,GR-S GM,GP-GM,SM,SP-SM A-1 
 0-9 4.5-6.0 .10 NP-4 GRV-LS,GRV-S GM,GP-GM,SM,SP-SM A-1 
 9-72 4.5-6.0 .17 NP-7 GRV-LS,GR-LS,GR-SL GP,GM-GC,SM-SC,GM A-1,A-2 
 
FLORALA 0-8 4.5-5.5 .17   C NP LS,LFS SM A-2-4 
 0-8 4.5-5.5 .20 NP-7 FSL,SL SM,SM-SC A-2,A-4 
 8-36 4.5-5.5 .24 NP-7 FSL,SL SM A-2,A-4 
 36-72 4.5-5.5 .28 4-15 FSL,SL,SCL SC,SM-SC A-4,A-6 
 
FORESTDALE 0-6 4.5-6.0 .37   D 12-30 SICL CL,CH A-6,A-7 
 0-6 4.5-6.0 .43 5-15 SIL,VFSL,L CL,CL-ML A-4,A-6 
 6-26 4.5-6.0 .28 20-40 SIC,C,SICL CH,CL A-7 
 26-60 4.5-7.8 .37 5-30 SICL,SIL,VFSL CL,CL-ML A-6,A-7,A-4 
 
FREEMANVILLE 0-10 5.1-6.0 .24   B NP-5 FSL,L,SL SM,SP-SM A-1,A-2,A-4 
 10-17 5.1-6.0 .28 4-15 L,CL,SCL SC,CL,CL-ML,SM-SC A-4,A-6 
 17-72 4.5-5.5 .28 11-25 C,CL,SC SC,CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1   
   Depth   Hydr. ----------Textural Classification ----------- 

Name   (In)   pH   K  Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
FREEST 0-6 4.5-5.5 .28   C NP-8 SL,FSL,L SM,CL,ML,CL-ML A-4 
 6-15 4.5-6.0 .32 7-20 L,SCL CL A-4,A-6 
 15-8 4.5-7.3 .28 20-30 CL,C,SIC CL,CH A-7 
 
FRIPP 0-5 5.1-7.8 .10   A NP FS,S SP,SP-SM A-3 
 5-80 5.6-7.8 .10 NP FS,S SP,SP-SM A-3 
 
FRUITHURST 0-10 4.5-5.5 .24   C NP-7 GR-L,GR-SL,GR-LS SM,ML,CL-ML A-4 
 0-10 4.5-5.5 .28 NP-7 GR-SIL ML,CL-ML A-4 
 10-39 4.5-5.5 .32 11-25 L,CL ML,CL A-6,A-7 
 39-50    WB 
 
FRUITHURST 0-10 4.5-5.5 .28   C NP-7 L,FSL ,SL ML,CL-ML,SM,SM-SC A-4 
 0-10 4.5-5.5 .32 NP-7 SIL ML,CL-ML A-4 
 10-39 4.5-5.5 .32 11-25 L,CL ML,CL A-6,A-7 
 39-50    WB 
 
FULLERTON 0-15 4.5-5.5 .24   B 3-17 CR-SICL CL,ML,SC,GC A-2,A-6,A-4 
 0-15 4.5-5.5 .28 3-10 CR-SIL,CR-L,CR-FSL GM-GC,CL-ML,CL,GC A-2,A-4 
 15-19 4.5-5.5 .24 8-17 CR-SICL CL,GC,SC,ML A-2,A-4 
       A-6,A-7 
 19-90 4.5-5.5 .20 20-42 CR-C,CR-SIC MH,ML,GM,SM A-2,A-7 
 
FUOUAY 0-34 4.5-6.0 .10   B NP S,FS SP-SM,SM A-1,A-2,A-3 
 0-34 4.5-6.0 .15 NP LS,LFS SP-SM,SM A-2,A-3 
 34-45 4.5-6.0 .20 NP-13 SL,FSL,SCL SM,SC,SM-SC A-2,A-4,A-6 
 45-96 4.5-6.0 .20 4-12 SCL SC,SM-SC,CL-ML A-2,A-4,A-6 
 96-99    VAR 
 
GARNER 0-5 5.6-7.8 .32   D 18-37 CL,C CL,CH A-6,A-7-6 
 5-65 5.6-8.4 .32 31-51 C CH A-7-6 
 
GAYLESVILLE 0-14 3.6-6.0 .37   D 8-15 SICL,SIL,L CL,ML A-4,A-6,A-7 
 0-14 5.6-7.3 .37 NP-7 SIL,L,FSL ML,CL-ML A-4 
 14-33 3.6-6.0 .28 11-20 SIC,C,CL CL,ML A-6,A-7 
 33-72 3.6-6.0 .28 20-35 SIC,C CL,CH A-7 
 
GEORGEVILLE 0-6 4.5-6.0 .43   B NP-11 SIL,L,VFSL ML A-4,A-6 
 0-6 4.5-6.0 .49 11-20 SICL,CL CL,ML A-6,A-7 
 6-10 4.5-5.5 .32 8-20 SICL,CL CL,ML A-6,A-7,A-4 
 10-53 4.5-5.5 .28 15-35 C,SIC,SICL MH,ML A-7 
 53-63 4.5-5.5 .32 NP-12 SICL,L,SIL ML,CL,CL-ML A-4,A-6 
 
GEORGEVILLE 0-6 4.5-6.0 .24   B NP-10 GR-L,GR-SIL,GR-VFSL GM,ML,SM A-4 
 0-6 4.5-6.0 .24 NP-5 SY-SIL,SY-L,SY-VFSL ML A-4 
 6-10 4.5-5.5 .32 8-20 SICL,CL CL,ML A-6,A-7,A-4 
 10-53 4.5-5.5 .28 15-35 C,SIC,SICL MH,ML A-7 
 53-63 4.5-5.5 .32 NP-12 SICL,L,SIL ML,CL,CL-ML A-4,A-6 

                                                                                   
GILEAD 0-5 4.5-5.5 .17   C NP LS,GR-LS SP-SM,SM A-2 
          0-5  4.5-5.5 .20 NP-4 SL,GR-SL SM A-2,A-4               
                           5-8 4.5-5.5 .24 4-16 SL,SCL SM-SC,SC A-2,A-4 
       A-6 
                    8-42 4.5-5.5 .28 18-30 SC,CL,C SC,CL A-6,A-7 
                     42-72 4.5-5.5 .24 11-20 SL,SCL SC,CL A-2,A-6 
                     72-80    VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 

GOLDSBORO 0-15 3.6-5.5 .17 B NP LS,LFS SM A-2 
 0-15 3.6-6.0 .20  NP-14 SL,FSL SM,SM-SC,SC A-2,A-4,A-6 
 15-45 3.6-5.5 .24  4-18 SCL,SL SM-SC,SC,CL-ML,CL A-2,A-4,A-6 
 45-65 3.6-5.5 .24  6-32 SCL,CL,SC SC,CL,CL-ML,CH A-4,A-6,A-7-6 
 65-76     VAR 
 
GORGAS 0-6 4.5-6.5 .15 D NP-7 LS SM-SC,SM,ML,GM A-4,A-2-4 
        A-1-B 
 0-6 4.5-6.5 .20  NP-7 SL,FSL,L SM,ML,SM-SC,CL-ML A-4,A-2 
 6-14 4.5-5.5 .17  NP-7 SL,GR-SL,L SM,ML,GM,GM-GC A-4,A-2 
 14-18     UWB 
 
GRADY 0-5 3.6-5.5 .10 D NP-10 SL,FSL SM,SM-SC A-2,A-4 
 0-5 3.6-5.5 .10  NP-10 SL,FSL,FSL SM,SM-SC,SC A-2,A-4 
 0-5 3.6-5.5 .24  NP-15. L,CL ML,CL-ML,CL A-4,A-6 
 5-11 3.6-5.5 .10  11-20 CL,SCL,L CL A-6 
 11-62 3.6-5.5 .10  12-24 C,SC CL,CH,MH A-6,A-7 
 
GRASMERE 0-20 4.5-6.0 .32 B 11-20 SICL,SIC ML,CL A-6,A-7 
 20-31 4.5-6.0 .43  11-20 SIL,SICL ML,CL A-6 
 31-66 4.5-6.0 .37  13-22 SICL,SIC,C ML,MH A-7 
 
GREENDALE       0-9       5.1-6.5    .32  B    3-12   SIL,L                   CL-ML,ML,CL         A-4,A-6 
                0-9       5.1-6.5    .28       3-12   CR-SIL                  CL,GC,GM-GC,CL-ML   A-4,A-6 
                9-56      5.1-6.0    .28       3-15   CR-SIL,CR-L,CR-SICL     CL,GC,GM-GC,CL-ML   A-4,A-6 
 
GREENVILLE 0-9 4.5-6.0 .15 B NP LS,LFS SM,SP-SM A-2 
 0-9 4.5-6.0 .24  NP-10 SL,FSL SM,SC,SM-SC,CL-ML A-2,A-4 
 0-9 4.5-6.0 .24  6-15 L,SCL,CL CL,SC,CL-ML,SM-SC A-4,A-6 
 9-80 4.5-6.0 .17  7-25 CL,SC,C CL,SC,ML A-6,A-7,A-4 
 
GRITNEY 0-7 4.5-5.5 .15 C NP LS,LFS SP-SM,SM A-2-4 
 0-7 4.5-5.5 .20  NP-6 SL,FSL SM,SM-SC A-2-4,A-4 
 7-12 4.5-5.5 .32  15-25 SCL,SC,CL SC,CL A-6,A-7 
 12-31 4.5-5.5 .32  22-40 SC,C,CL CH,CL,SC A-7 
 31-50 4.5-5.5 .28  20-35 SCL CH,CL,SC A-7 
 50-68     VAR 
 
GROVER 0-9 4.5-6.5 .24 B NP-10 SL,FSL,COSL SM,SM-SC,SC A-4 
 0-9 4.5-6.5 .28  7-20 SCL SC,CL A-4,A-6 
 9-38 4.5-5.5 .20  12-30 SCL,CL SM,ML,MH A-6,A-7 
 38-68 4.5-5.5 .32  NP-7 SL,L,SCL SM,SM-SC A-4 
 
GUTHRIE 0-8 3.6-5.0 .43 D 2-7 SIL ML,CL-ML A-4 
 8-32 3.6-5.0 .43  5-15 SIL,SICL ML,CL-ML,CL A-4,A-6 
 32-53 3.6-5.0 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 53-68 3.6-5.0 .43  4-25 SICL,SIL CL,CL-ML A-6,A-7,A-4 
 
GWINNETT 0-7 5.1-6.5 .17 B NP-15 GR-SL,GR-SCL SM,SC,SM-SC A-2,A-4,A-6 
 0-7 5.1-6.5 .28  NP-12 SL,L SM,SC,SM-SC,ML A-2,A-4,A-6 
 0-7 5.1-6.5 .28  4-12 SCL,CL SC,ML,SM-SC,CL-ML A-4,A-6 
 7-35 5.1-6.5 .28  16-30 C,SC MH,ML,CL,CH A-7,A-6 
 35-45     WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth  Hydr. ----------Textural Classification ----------- 

 Name (In) PH  K  Group P.1. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
HALSO 0-3 3.6-5.5 .28 D NP SL,FSL,L SM,ML A-4 
 0-3 3.6-5.5 .32  5-15 SIL,CL CL-ML,CL A-4,A-6 
 3-5 3.6-5.5 .32  10-30 CL,C,SICL ML,MH,CL,CH A-7,A-6 
 5-33 3.6-5.5 .32  15-35 C,SIC ML,MH A-7 
 33-48 3.6-5.5 .24  4-16 CNV-CL,CNV-C,CN-SCL GC,CL,CL-ML,GM-GC A-2,A-4,A-6 
 48-60 
 
HAMBLEN 0-6 4.5-7.3 .28 C NP-5 FSL SM-SC,SM A-2,A-4 
 0-6 4.5-7.3 .32  3-14 SIL,L CL,CL-ML,ML A-4,A-6 
 6-45 4.5-7.3 .32  3-17 SIL,L,CL CL,CL-ML,ML A-4,A-6 
 45-60 4.5-7.3 .32  3-17 SIL,L,CL CL,CL-ML,ML,GC A-4,A-6,A-2 
 
HANCEVILLE 0-8 4.5-6.5 .24 B NP-10 FSL,L,SL SM,SC,CL,ML A-4 
 8-54 4.5-5.5 .24  11-25 CL,SC,C CL A-6,A-7 
 54-63 4.5-5.5 .24  5-20 CL,SCL,FSL CL,CL-ML,ML A-4,A-6,A-7 
 63-90     WB 
 
HANNON 0-3 5.1-7.3    .32  D 20-30 CL CL A-7 
 3-18 5.1-7.3    .32   35-50 C,SIC CH A-7 
 18-30 5.6-7.8    .32   35-50 C,SIC CH A-7 
 30-45 7.4-8.4    .32   30-45 CL,C,SIC CH,CL A-7 
 45-65 7.9-8.4    .28   15-30 CL,SR-SLC CH,CL A-6,A-7 
 
HARLESTON 0-9 3.6-5.5 .20 C NP-7 SL,FSL,L ML,SM,CL-ML,SM-SC A-2,A-4 
 0-9 4.5-5.5 .17  NP LS,LFS SM A-2 
 9-60 4.5-5.5 .32  5-10 SL,L SC,CL,CL-ML,SM-SC A-2,A-4 
 60-T2 4.5-5.5 .32  5-13 SL,L,SCL SC,CL,CL-ML,SM-SC A-2,A-4,A-6 
 
HARTSELLS 0-13 3.6-5.5 .20 B NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-13 3.6-5.5 .28  NP-7 L SM,ML,SM-SC,CL-ML A-4 
 13-30 3.6-5.5 .32  NP-15 FSL,L,SCL SC,SM,CL-ML,CL A-4,A-6 
 30-36 3.6-5.5 .32  NP-15 SL,L,SCL SM-SC,SC,CL-ML,CL A-2,A-4,A-6 
 36-40     UWB 
 
HECTOR 0-6 5.1-6.5 .24 D NP-7 FSL,L SM,ML,SM-SC,CL-ML A-4,A-2 
 0-b 5.1-6.5 .10  NP-7 GRV-FSL,GRV-L GM,GM-GC A-2,A-1-B 
 0-b 5.1-6.5 .17  NP-7 GR-FSL,GR-L SM,ML,GM,GM-GC A-4,A-2 
 6-15 4.5-5.5 .17  NP-7 FSL,GR-FSL,GR-L SM,ML,GM,GM-GC A-4,A-2 
 15-19     UWB 
 
HEIDEL 0-11 4.5-5.5 .17 B NP-3 LS,LFS SM A-2-4 
 0-11 4.5-5.5 .20  NP-4 FSL,SL SM A-4 
 11-46 4.5-5.5 .20  3-7 FSL,SL,L CL-ML,SM-SC,SM A-4 
 46-80 4.5-5.5 .20  8-15 SCL,FSL,L CL,SC A-4,A-6 
 
HELENA 0-12 3.6-6.0 .15 C NP LS,LCOS SM A-1-B 
 0-12 3.6-6.0 .24  NP-9 SL,FSL,L SM,SM-SC,SC A-2,A-4 
 0-12 3.6-6.0 .28  15-25 SCL,CL CL,SC A-6,A-7 
 12-19 3.6-5.5 .28  15-26 SCL,CL CL,SC A-6,A-7 
 19-43 3.6-5.5 .28  24-50 CL,SC,C CH A-7 
 43-60     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth    Hydr.  ----------Textural Classification ---------- 
Name (In) PH  K  Group P.I. USDA Unified  AASHTO 
------------------------------------------------------------------------------------------------------------ 

HELENA 0-12 4.5-6.0 .10 C NP GR-LCOS,GR-LS,GR-S SM,SP-SM,GM,GP-GM A-1-B 
 0-12 4.5-6.0 .15  NP-9 GR-FSL,GR-L,GR-COSL SM,SC,GM,GC A-2,A-4 
 0-12 4.5-6.0 .20  15-25 GR-CL,GR-SCL CL,SC,GC A-6,A-7 
 12-19 3.6-5.5 .28  15-26 SCL,CL CL,SC A-6,A-7 
 19-43 3.6-5.5 .28  24-50 CL,SC,C CH A-7 
 43-60     VAR 
 
HERMITAGE 0-8 4.5-5.5    .28   B 12-20 SICL CL A-6 
 8-26 4.5-5.5    .24  12-20 C,SIC,SICL CL A-6 
 26-42 4.5-5.5    .24  12-34 C,SIC CH,CL,MH,ML A-6,A-7 
 42-60 4.5-5.5    .24  12-34 C,SIC,GR-C CH,CL,MH,ML A-6,A-7 
 
HERNDON 0-9 4.5-6.5 .24 B NP-5 ST-L,ST-SIL,ST-VFSL ML A-4 
 0-9 4.5-6.5 .49  11-20 SICL CL,ML A-6,A-7 
 0-9 4.5-6.5 .43  NP-12 L,SIL,VFSL ML,CL CL-ML A-4,A-6 
 9-48 3.6-5.5 .28  13-30 SICL,SIC,C MH,ML A-7 
 48-68 3.6-5.5 .32  9-36 SIL,L,FSL MH,ML A-7,A-5 
 
HIWASSEE 0-7 4.5-6.5 .24 B 5-23 GR-CL,GR-L,GR-SCL CL,ML,CL-ML A-4,A-6,A-7-6 
 7-61 4.5-6.5 .28  12-36 C,SIC,CL CL,ML,MH
 A-6,A-7-5,A-7-6 
 61-70 4.5-6.5 .28  4-20 SL,L,SCL SM,ML,SM-SC A-4,A-6,A-7-5 
 
HIWASSEE 0-7 4.5-6.5  .28 B NP-7 SL,FSL SM,SM-SC A-4,A-2 
 0-7 4.5-6.5 .28  3-23 CL,SCL,L CL,ML,CL-ML A-7-6,A-6,A-4 
 0-7 4.5-6.5 .32  4-20 SIL ML,MH A-4,A-5,A-6 
 7-61 4.5-6.5 .28  12-36 C,SIC,CL CL,ML,MH A-6,A-7-5,A-7 
 61-70 4.5-6.5 .28  4-20 SL,L,SCL SM,ML,SM-SC A-4,A-6,A-7-5 
 
HOLLYWOOD 0-4 6.1-8.4 32 D 11-25 CL,SICL,SIC CL A-6,A-7 
 4-72 6.6-8.4 37  25-45 SIC,C CH A-7 
 72-80     UWB 
 
HOLSTON 0-8 4.5-5.5 .28 B NP-6 L,FSL,SL ML,CL-ML,SM,SM-SC A-4,A-2 
 8-44 4.5-5.5 .32  3-10 L,CL,SCL ML,CL-ML,SM,SM-SC A-4,A-2 
 44-75 4.5-5.5 .32  7-22 CL,L,GR-CL ML,CL,GC,SC
 A-4,A-6,A-7,A-2 
 
HOULKA 0-8 4.5-5.5 .28 D 25-35 SCL,CL,SICL CH,CL A-7 
 0-8 4.5-5.5 .32  32-45 SIC,C CH,CL A-7 
 8-60 4.5-5.5 .32  30-50 C,SIC,CL CH A-7 
 
HOUSTON 0-10 6.1-8.4 37 D 23-37 C CH,MH A-7 
 10-42 6.1-8.4 32  25-48 C CH,MH A-7 
 42-72 6.6-8.4 32  30-45 C CH,MH A-7 
 
HULETT 0-13 4.5-6.0 15 B NP-7 GR-FSL,GR-SL,GR-L SM,SM-SC,ML A-2,A-4 
 0-13 4.5-6.0 32  NP-7 FSL,SL,L SM,SM-SC,ML A-2,A-4 
 0-13 4.5-6.0 32  4-17 SCL,CL ML,CL,CL-ML A-4,A-6 
 13-36 4.5-5.5 28  14-30 CL,C MH,ML A-7 
 36-60     WB 
 
HUMPHREYS 0-8 4.5-6.0 28 B 3-10 CR-SIL,CR-L,GR-SIL ML,CL-ML,CL,GM-GC A-4 
 8-42 4.5-6.0 24  10-16 CR-SICL,CR-CL,GR-SIL CL,GC,SC A-6 
 42-60 4.5-6.0 24  8-15 CR-SICL,CR-CL,CRV-CL CL,GC,SC A-4,A-6,A-2 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K Group  P.I. USDA Unified  AASHTO 

------------------------------------------------------------------------------------------------------------- 
HUNTINGTON 0-7 4.5-6.0 .20 B 4-15 FSL CL,CL-ML,SC,SC-SM A-4,A-6 
  7-60 4.5-6.0 .32  8-15 SIL,SICL CL A-4,A-6 
 
HYDE 0-17 3.6-5.5 .17 B/D NP-7 L,SIL,VFSL ML A-4 
  0-17 3.6-5.5 .17  2-14 MK-L OL,ML,CL-ML A-4,A-6,A-7 
  17-54 3.6-5.5 .43  7-20 CL,L,SICL CL A-6,A-4,A-7 
  54-72     VAR 
 
IREDELL 0-7 5.1-7.3 .24 C/D 2-10 GR-L,ST-L SM,SC,ML,GM A-2-4,A-4 
  0-7 5.1-7.3 .28  NP-9 FSL,SL SM,SM-SC,SC A-2-4,A-4 
  0-7 5.1-7.3 .32  5-12 L,SIL,CL ML,CL-ML,CL A-4,A-6 
  7-24 5.6-7.3 .20  29-85 C CH A-7 
  24-27 6.1-7.8 .28  20-39 L,SCL,CL CL,CH,SC A-7 
  27-62     VAR 
 
IRVINGTON 0-6 4.5-6.5 .28 C NP-6 FSL,SL,L ML,SM,CL-ML,SM-SC A-2,A-4 
  6-33 4.5-5.5 .28  3-12 L,SCL,CL ML,CL,CL-ML,SC A-4,A-6 
  33-61 4.5-5.5 .28  4-12 L,SCL,CL CL,CL-ML SC,SM-SC A-4,A-6 
  61-82 4.5-5.5 .24  4-20 SCL,CL,SC CL,SC,CL-ML,SM-SC A-4,A-6 
 
UKA 0-13 5.1-6.0 .17 C NP LS,LFS SM A-2 
  0-13 5.1-6.0 .24  NP-7 FSL,SL SM,SM-SC,ML,CL-ML A-4,A-2 
  0-13 5.1-6.0 .37  NP-7 L,SIL ML,CL-ML A-4 
  13-22 4.5-5.5 .28  NP-7 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
  22-60 4.5-5.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 
IZAGORA 0•11 3.6-6.0 .17 C NP LS,LFS SM,SP-SM A-2,A-4 
  0-11 3.6-6.0 .28  NP-5 VFSL,FSL,SL SM,SM-SC,ML,CL-ML A-4 
  0-11 3.6-6.0 .37  NP-10 L,SIL CL,CL-ML,ML A-4 
  11-46 3.6-5.5 .32  8-25 L,CL,SICL CL A-4,A-6,A-7 
  46-91 3.6-5.5 .32  20-40 CL,C CL,CH A-6,A-7 
 
JEFFERSON 0-8 4.5-5.5 .28   B 0-6 L CL-ML,ML,SC-SM,SM A-2,A-4 
  8-48 4.5-5.5 .32  3-10 L,CL,SCL CL-ML,ML,SC-SM,SM A-2,A-4 
  48-60 4.5-5.5 .32  7-22 CL,L,GR-CL CL,GC,ML,SC A-2,A-4 
         A-6,A-7 
 
JOHNSBURG 0-8 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
  8-22 4.5-5.5 .43  5-16 SIL,SICL CL,CL-ML A-4,A-6 
  22-57 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
  57-60 4.5-5.5 .37  12-22 SIL,SICL,C,CR-SICL CL,GC,ML A-6,A-7 
 
JOHNSTON 0-30 4.5-5.5 .17 D 2-14 MK-L OL,ML,CL-ML A-4,A-5 
         A-7-5 
  0-30 4.5-5.5 .20  NP-10 L,SL,FSL ML,SM A-2,A-4 
  30-34 4.5-5.5 .17  NP SR-LS-S SM,SP-SM A-2,A-3 
  34-60 4.5-5.5 .17  NP-10 SR-FSL-SL SM A-2,A-3 
 
JONES 0-12 5.6-6.5 .17 B NP LS,LFS SM A-2 
  0-12 5.6-6.5 .20  NP-4 FSL,SL SM,SM-SC A-2 
  12-52 5.1-6.5 .24  NP-7 SL,FSL SM,SM-SC A-2 
  52-73 5.1-6.5 .10  NP LS,SL SM A-2 
 
KALMIA 0-14 4.5-6.0 .15 B NP LS,LFS SM,SM-SC A-2 
  0-14 4.5-6.0 .20  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
  14-32 4.5-5.5 .24  4-15 SCL,L,SL SC,SM-SC A-2,A-4,A-6 
  32-60 4.5-5.5 .10  NP LS,S SM,SP-SM,SP A-2,A-3 
 
KAUFMAN 0-6 5.6-8.4 .32 D 33-62 C,SIC CH A-7-6,A-7-5 
  6-35 5.6-8.4 .32  45-71 C CH A-7-6,A-7-5 
  35-80 5.6-8.4 .32  45-71 C CH A-7-6,A-7-5 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
KETONA 0-6 6.1-8.4 .32   D   10-24  SIL,SICL,SIC            ML,MH  A-6,A-7 
  6-50 6.1-8.4 .32         SIC,C                   CL,CH A-7 
  50-54                                 UWB 
 
KINSTON 0-12 4.5-6.0 .24 B/D NP-10 FSL SM,SC,SM-SC A-2,A-4 
  0-12 4.5-6.0 .37  4-15 L,SIL ML,CL,CL-ML A-4,A-6 
  12-60 4.5-5.5 .32  8-22 L,CL,SCL CL A-4,A-6,A-7 
  60-72     VAR 
 
KIPLING 0-3 3.6-6.0 .28 D NP-7 FSL SM-SC,SM,ML,CL-ML A-4 
  0-3 3.6-6.0 .32  NP-10 SIL,L ML,CL-ML,CL A-4 
  0-3 3.6-6.0 .32  15-25 CL,SICL CL A-6,A-7 
  3-62 3.6-8.4 .32  22-45 SIC,C,SICL CH,CL A-7,A-6 
  62-72 5.1-8.4 .32  26-50 C,SIC CH,CL A-7 
 
KIRKVILLE 0-9 4.5-5.5 .15 C NP LS SM A-2 
  0-9 4.5-5.5 .28  NP-5 SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
  0-9 4.5-5.5 .37  NP-5 L,SIL SM,ML,CL-ML,SM-SC A-2,A-4 
  9-72 4.5-5.5 .28  NP-5 L,SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
 
KOLOMOKI 0-8 4.5-6.5 .17 B NP LS,FSL SM,SP-SM A-2 
  0-8 4.5-6.5 .24  NP-6 FSL,SL,SCL SM,ML,CL-ML A-2,A-4 
  8-28 4.5-6.0 .32  14-22 SC,C CL A-6,A-7 
  28-35 4.5-6.0 .28  7-15 SC,SCL ML,SC,CL,SM A-4,A-6 
  35-42 4.5-6.0 .24  NP-10 SCL,SL SM,SC,SM-SC A-4,A-2 
  42-65 4.5-6.0 .20  NP LS,S SM,SP-SM A-2 
 
LAFITTE 0-75 3.6-8.4  D  MUCK PT A-8 
  75-80     VAR 
 
LAKELAND 0-43 4.5-6.0 .10 A NP S,FS SP-SM A-3,A-2-4 
  43-80 4.5-6.0 .10  NP S,FS SP,SP-SM A-3,A-2-4 
 
LATONIA         0-4       4.5-5.5    .20  B    NP     SL,FSL                  SM                  A-2-4,A-4 
                0-4       4.5-5.5    .17       NP     LFS,LS                  SM                  A-2-4 
                4-32      4.5-5.5    .20       NP     SL,L,FSL                SM                  A-2-4,A-4 
                32-74     4.5-5.5    .17       NP     S,SL                    SM,SP-SM            A-2-4 
 
LAWRENCE 0-9 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
  9-24 4.5-5.5 .43  5-16 SIL,SICL CL,CL-ML A-4,A-6 
  24-64 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
  64-80 4.5-5.5 .37  12-22 GR-SIL,C,GR-SICL CL,GC,ML A-6,A-7 
 
LEADVALE 0-8 4.5-5.5 .43 C 2-10 SIL,L,FSL ML,CL-ML,CL A-4 
  8-23 4.5-5.5 .43  3-14 SIL,SICL,L CL-ML,CL,ML A-4,A-6 
  23-48 4.5-5.5 .43  3-18 SIL,SICL CL-ML,CL,ML A-4,A-6,A-7 
  48-58 4.5-5.5 .24  12-26 SICL,SIC,C CL,MH,ML,CH A-6,A-7 
 
LEAF 0-9 3.6-5.5 .28 D 5-12 FSL,L ML A-4,A-6 
  0-9 3.6-5.5 .32  5-15 SIL,VFSL ML,CL A-4,A-6 
  9-72 3.6-5.5 .32  20-38 SICL,SIC,C CL,CH A-7 
 
LEE 0-7 4.5-6.5 .28 D 3-10 CR-SIL,GR-L,SIL CL-ML,GM-GC,ML A-4 
  7-34 4.5-5.5 .28  3-10 CR-SIL,GR-L CL-ML,GM-GC,GM,ML A-4 
  34-60 4.5-5.5 .28  3-10 CR-SIL,CR-L CL-ML,GM-GC,SM-SC A-4,A-2,A-1 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth   Hydr. ----------Textural Classification ----------- 
Name (In) PH   K  Group  P.I.    USDA    Unified   AASHTO 
-------------------------------------------------------------------------------------------------------------- 
LEEFIELD 0-23 4.5-6.0 .10 C NP LS,S,FS SM,SW-SM,SP-SM A-2 
 23-33 4.5-5.5 .15  NP-16 SL,SCL SC,SM,SM-SC A-2,A-4,A-6 
 33-75 4.5-5.5 .10  NP-20 SL,SCL SC,SM,SM-SC A-2,A-4,A-6 
 
LEEPER 0-8 5.6-8.4 .28 D NP-10 FSL SM A-2,A-4 
 0-8 5.6-8.4 .32  25-35 SICL,CL CH,CL A-7 
 0-8 5.6-8.4 .32  26-40 SIC,C CH,MH A-7 
 8-50 5.6-8.4 .32  30-50 C,SIC,SICL CH A-7 
 
LEESBURG 0-6 4.5-5.5 .15 B NP GR-SL,GR-FSL,GR-L SM,GM,ML A-2,A-4,A-1 
 0-6 4.5-5.5 .15  NP-7 CB-SL,CB-FSL,CB-L SM,SM-SC,ML,CL-ML A-2,A-4 
 0-6 4.5-5.5 .15  NP-7 ST-SL,ST-FSL,ST-L SM,SM-SC,ML,CL-ML A-2,A-4 
 6-24 4.5-5.5 .32  NP-10 GR-L,GR-CL,GR-SICL SM,ML,CL-ML,CL A-4 
 24-40 4.5-5.5 .32  8-20 GR-CL,GR-SICL,GR-SCL SC,CL A-4,A-6 
 40-65 4.5-5.5 .32  12-25 GR-CL,GR-SICL,GR-C SC,CL A-6,A-7 
 
LENOIR 0-8 3.6-5.5 .28 D 4-10 FSL SM-SC,SC,CL-ML,CL A-4 
 0-8 3.6-5.5 .37  4-10 L,SIL,VFSL ML,CL,CL-ML A-4 
 8-75 3.6-5.5 .32  11-35 C,SIC,CL CL,CH A-6,A-7 
 
LEON 0-15 3.6-5.5 .10 B/D NP FS,S SP,SP-SM A-3,A-2-4 
 0-15 3.6-6.5 .10  NP S,FS SP,SP-SM A-3,A-2-4 
 15-23 3.6-5.5 .15  NP FS,S,LS SM,SP-SM,SP A-3,A-2-4 
 23-80 3.6-5.5 .10  NP FS,S SP,SP-SM A-3,A-2-4 
 
LEVY 0-8 3.6-5.5 .20 D 8-30 MK-SICL,MK-C CL,CH,ML,MH A-6,A-7,A-4 
 0-8 3.6-5.5 .37  12-35 SICL,SIC,C CL,CH A-6,A-7 
 8-44 3.6-5.5 .32  15-35 SIC,C,SICL CL,CH A-6,A-7 
 44-60     VAR 
 
LINKER 0-5 3.6-5.5 .20 B NP-7 ST-FSL,ST-L SM,ML A-4 
 0-5 3.6-5.5 .24  NP-7 GR-FSL,GR-L ML,GM,SM A-2,A-4 
 0-5 3.6-5.5 .28  NP-7 FSL,L SM,ML A-4 
 5-25 3.6-5.5 .32  NP-18 FSL,SCL,L CL,SC,SM,ML A-4,A-6 
 25-35 3.6-5.5 .28  NP-18 GR-SCL,GR-FSL,SCL CL,SC,GC,ML A-4,A-6 
 35-37     UWB 
 
LOBELV1llE 0-9 4.5-6.0 .28 C NP-7 CR-SIL,CR-L,GR-SIL ML,CL-ML,GM,GM-GC A-4 
 9-42 4.5-6.0 .28  3-12 CR-SIL,CR-L,CR-SICL CL-ML,ML,GM,GM-GC A-4,A-6 
 42-65 4.5-6.0 .28  3-12 CR-SIL,CR-L,CR-SL ML,CL-ML,GM,GM-GC A-4,A-2 
        A-6,A-1 
 
LOCKHART 0-6 5.1-6.5 .15 B NP GR-LS,GR-SL GM,GP-GM,SM,SP-SM A-1,A-2 
 6-54 5.1-6.5 .17  5-15 GR-SCL,GR-L GC,GM-GC,SC,SM-SC A-2,A-4,A-6 
 54-72     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification ----------- 
 Name (In) pH  K  Group P.I. USDA                   Unified              AASHTO 
------------------------------------------------------------------------------------------------------------- 
LOCUST 0-8 4.5-5.5 .32 C NP-7 FSL,SL SM,ML A-4,A-2 
  0-8 4.5-5.5 .37  4-8 L,SIL ML,SM A-4 
  8-24 4.5-5.5 .37  12-20 L,SIL,CL CL A-6 
  24-64 4.5-5.5 .37  2-12 CL,L,SL CL,ML,CL-ML A-4,A-6 
  64-70 4.5-5.5 .28  2-12 CR-CL,CR-L,CR-SL SM,SC,SM-SC A-1,A-2 
 
LOUISA 0-4 4.5-6.0 .17 B NP GR-L,GR-SL,GR-FSL SM A-1,A-2,A-4 
  0-4 4.5-6.0 .28  NP L,SL,FSL SM,ML A-2,A-4 
  4-15 4.5-6.0 .24  NP GR-L,GR-SL SM A-2,A-4 
  15-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .24 B NP-6 SL,FSL SM,SM-SC A-2 
  0-7 4.5-6.0 .10  NP LS,LCOS SM A-2,A-1-B 
  7-24 4.5-6.0 .24  NP-7 SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .10 B NP GR-LS,GR-LCOS SM,SP-SM A-2,A-1-B 
  0-7 4.5-6.0 .24  NP-6 GR-SL,GR-FSL,GR-COSL SM,SM-SC A-2,A-1-B 
  7-24 4.5-6.0 .24  NP-7 SL,GR-SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .10 B NP ST-SL,ST-LS,ST-LCOS SM A-2,A-1-B 
  0-7 4.5-6.0 .10  NP STV-SL SM A-2,A-1 
  7-24 4.5-6.0 .24  NP-7 ST-SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LUCEDALE 0-8 5.1-6.5 24 B NP-3 SL,L,FSL SM,ML A-2,A-4 
  8-60 4.5-5.5 24  4-15 SCL,CL,L CL-ML,SC,CL,SM-SC A-4,A-6,A-2 
 
LUCY 0-24 5.1-6.0 .10 A NP LS,LFS SM,SP-SM A-2 
  0-24 5.1-6.0 .10  NP S,FS SM,SP-SM A-2 
  24-35 4.5-5.5 .24  NP-15 SL,FSL,SCL SM,SC,SM-SC A-2,A-4,A-6 
  35-70 4.5-5.5 .28  3-20 SCL,CL,SC SC,SM-SC,SM A-2,A-6,A-4 
 
LUVERNE 0-7 3.6-5.5 .15 C NP LS,LFS SM A-2,A-4 
  0-7 3.6-5.5 .24  NP SL,FSL ML,SM A-4,A-2 
  0-7 3.6-5.5 .28  3-16 SCL,CL SM,ML,CL,SC A-6,A-4 
  7-30 3.6-5.5 .28  12-34 CL,SC,C ML,MH A-7,A-6 
  30-40 3.6-5.5 .28  2-14 CL,SCL ML,MH,SM A-4,A-5,A-7 
  40-80 3.6-5.5 .28  3-16 SR-LS-SCL SM,ML A-2,A-4 
         A-6,A-7 
 
LYERLY 0-6 4.5-6.5 .37 D 3-10 L ML,CL CL-ML A-4 
  0-6 4.5-6.5 .43  5-15 SIL,SICL CL,CL-ML A-4,A-6 
  6-22 4.5-6.5 .32  30-60 C CH A-7-6 
  22-32 5.1-7.3 .32  40-60 C CH A-7-6 
  32-36     UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

 Name (In) pH K  Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
LYNCHBURG 0-10 3.6-5.5 .15 C NP-4 LS,LFS SM,SP-SM A-2 
 0-10 3.6-5.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 10-62 3.6-5.5 .20  4-18 SCL,SL,CL SM-SC,SC,CL,CL-ML A-2,A-4,A-6 
 
MACON 0-9 4.5-6.0 .28 B NP-4 FSL,L SM,ML A-4 
 9-24 4.5-6.0 .28  11-17 CL,SCL,L CL,SC A-6 
 24-75 4.5-6.0 .24  12-23 CL,SCL,SC SC,CL A-6,A-7 
 
MADISON 0-6 4.5-6.0 .15 B NP-7 GR-FSL,GR-SL SM A-2,A-4 
 0-6 4.5-6.0 .24  NP-8 FSL,SL SM A-2,A-4 
 0-6 4.5-6.0 .28  7-20 CL,SCL CL A-4,A-6 
 6-30 4.5-5.5 .32  12-35 C,CL,SC MH,ML A-7 
 30-35 4.5-6.0 .28  7-20 L,SCL,CL CL A-4,A-6 
 35-66     VAR 
 
MALBIS 0-7 4.5-6.0 .24 B NP-5 FSL,L,SL SM,ML A-4 
 7-26 4.5-5.5 .28  5-11 L,SCL,CL CL-ML,CL A-4,A-6 
 26-54 4.5-5.5 .28  4-15 SCL,CL,L ML,CL A-4,A-6,A-7 
 54-71 4.5-5.5 .28  4-15 SCL,CL ML,CL A-4,A-5 
        A-6,A-7 
 
MAN7ACHIE 0-11 4.5-4.5 .28 C NP-5 FSL,SL,L CL-ML,SM-SC,SM,ML A-4 
 0-11 4.5-5.5 .28  5-15 CL CL-ML,CL A-4,A-6 
 0-11 4.5-5.5 .37  NP-10 SIL ML,CL-ML,CL A-4 
 11-61 4.5-5.5 .28  5-15 L,CL,SCL CL,SC,SM-SC,CL-ML A-4,A-6 
 
MARIETTA 0-10 5.6-'7.8 .28 C 5-10 L,FSL CL,CL-ML,SM-SC,SC A-4 
 0-10 5.6-7.8 .28  5-10 SIL,VFSL CL,CL-ML A-4 
 10-46 5.6-7.8 .28  8-20 SICL,SCL,L CL,SC A-6,A-4 
 46-62 5.6-7.8 .28  15-30 SICL,SC,L CL,CH,SC A-7,A-6 
 
MARLBORO 0-9 5.1-6.5 .15 B NP-4 LS,LFS SM A-2 
 0-9 5.1-6.5 .20  NP-7 SL,FSL,VFSL SM,ML A-2,A-4 
 9-60 4.5-6.0 .20  b-20 SC,CL,C CL,ML,CL-ML A-4,A-6,A-7 
 60-72 4.5-6.0 .20  b-20 SCL,SC,C CL,ML,SM,SC A-4,A-6,A-7 
 
MARVYN 0-7 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-7 4.5-6.0 .24  NP-5 SL,FSL SM,SM-SC A-2,A-4 
 7-30 4.5-6.0 .32  3-15 SCL,SL ML,SM A-4,A-2 
        A-6,A-7 
 30-53 4.5-6.0 .32  4-19 SCL,SC ML,MH,SM A-4,A-5,A-7 
 53-72 4.5-6.0 .32  NP-10 LS,SL,SCL SM,ML A-1,A-2,A-4 
 
MASADA 0-10 4.5-5.5 .32 C NP-15 FSL,L ML,SM,SC,CL A-4,A-6 
 10-55 4.5-5.5 .24  15-35 CL,C,GR-C CH,CL A-7,A-6 
 55-72 4.5-5.5 .24  7-20 L,CL,GR-SCL CL,ML A-6,A-7,A-4 
 
MASHULAVILLE 0-26 4.5-5.5 .24 B NP-7 SL,FSL SM,SM-SC A-2-4,A-4 
 0-26 4.5-5.5 .32  NP-7 L,SIL ML,CL-ML A-4 
 26-62 4.5-5.5 .28  8-20 L,CL,S1L CL,SC A-6,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.1. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
MAUBILA 0-8 3.6-5.5 .15   C NP FL-LS,FL-LFS SM,SP-SM A-2 
 0-8 3.6-5.5 .17 NP-6 FL-SL SM,SP-SM,SM-SC A-2 
 8-15 3.6-5.5 .28 12-25 SCL,CL SC,CL A-6,A-7 
 15-55 3.6-5.5 .32 20-45 CL,C,SIC CL,CH A-6,A-7 
       A-7-6 
 55-69 3.6-5.5 .32 20-45 C,SIC,CL CH,CL A-6,A-7 
       A-7-6 
 
MAUREPAS        0-72      5.6-8.4       D           MUCK PT                   A-8 
 
MAURY 0-6 5.1-6.0 .32   C 7-18 CL CL A-4,A-6 
 6-24 5.1-6.0 .20 20-32 C,SIC CH,CL A-7 
 24-80 5.1-6.5 .20 22-34 C CH,CL A-7 
 
MAXTON 0-12 4.5-6.0 .15   B NP LS,LFS SM,SP-SM A-2 
 0-12 4.5-6.0 .20 NP-7 SL,FSL SM,SM-SC A-2 
 12-33 4.5-5.5 .24 4-15 SCL,SL SC,SM-SC A-4,A-6,A-2 
 33-60 4.5-5.5 .10 NP SR-LS-S SM,SP-SM,SP A-2,A-3 
 
MAYHEW 0-7 4.5-6.0 .37   D 15-28 SICL,SIL,L CL A-6,A-7 
 7-40 4.5-6.0 .32 25-50 SICL,SIC,C CH,CL A-7 
 40-80 4.5-6.0 .32 25-50 SIC,C,SICL CH,CL A-7 
 
MAYTAG 0-7 6.1-8.4 .32   D 20-35 SIC,C CH,MH A-7 
 0-7 6.1-8.4 .32 3-25 SICL,CL CL,ML,CL-ML A-4,A-6,A-7 
 7-53 6.6-8.4 .32 30-60 SIC,C,SICL CH,MH A-7 
 53-65 7.4-8.4 .32 30-60 SIC,C,SICL CH,MH A-7 
 
MCCORY          0-3       4.5-7.3    .24  D    NP-7   FSL                     SM,SC-SM             A-4 
                0-3       4.5-7.3    .17       NP-3   LFS                     SM                   A-2 
                3-15      4.5-7.3    .20       NP-7   FSL,LFS                 SM,SC-SM             A-2,A-4 
                15-43     6.6-8.4    .32       5-15   SCL,FSL,L               SC,CL,CL-ML,SC-SM    A-4,A-6 
                43-52     6.6-8.4    .24       NP-7   LFS,FSL                 SM,SC-SM             A-4,A-2 
 
MCLAURIN 0-14 4.5-5.5 .17   B NP-4 LS,LFS SM A-2 
 0-14 4.5-5.5 .20 NP-4 SL,FSL SM A-4 
 14-38 4.5-5.5 .20 NP-11 SL,FSL,L SM,SC,SM-SC A-4 
 38-49 4.5-5.5 .20 NP-4 LFS,LS,SL SM A-2,A-4 
 49-60 4.5-5.5 .20 6-15 SL,SCL,L SC,ML,CL,SM A-4,A-6 
 
MCQUEEN 0-8 3.6-6.5 .28   C NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-4 
 0-8 3.6-6.5 .37 NP-10 SIL,L,SICL ML,CL-ML A-4 
 8-34 3.6-5.5 .37 10-25 SIC,CL,C CL A-7,A-6 
 34-56 3.6-5.5 .37 8-20 CL,SICL,SCL CL A-6,A-4,A-7 
 56-70 3.6-5.5 .32 NP-20 SCL,CL,SL CL,SM-SC,SC,ML A-2,A-4,A-6 
 
MECKLENBURG 0-8 5.6-7.3 .17   C NP-12 GR-L,GR-SL,GR-FSL GM,SM,GP-GM,SP-SM A-2,A-1 
 0-8 5.6-7.3 .24 NP-15 L,FSL,SL ML,SM,CL-ML,CL A-4,A-6 
 0-8 5.6-7.3 .28 11-25 CL,SCL CL A-6,A-7-6 
 8-25 5.6-7.3 .28 20-43 C CH,MH A-7 
 25=36 5.6-7.3 .32 8-25 L,SCL,CL CL A-4,A-6,A-7 
 36-60    VAR 
 
MEGGETT 0-8 4.5-6.5 .24   D NP FSL,SL,LS SM A-2,A-4 
 0-8 4.5-6.5 .28 5-15 L,CL ML,CL-ML,CL A-4,A-6 
 8-16 5.1-8.4 .32 11-30 C,SC,CL CH,MH,CL A-6,A-7 
 16-52 6.1-8.4 .32 11-30 C,SC,CL CH,MH,CL A-6,A-7 
 52-65 6.1-8.4 .28 7-25 SC,SCL,C SC,SM,ML,MH A-4,A-6,A-7 
 65-72    SR-S-C 
 
MELVIN          0-7       5.6-7.8    .43   D   4-10   SIL                     CL,CL-ML,ML          A-4 
                0-7       5.6-7.8    .43       NP-7   L,FSL                   ML,SM,CL-ML          A-4 
                0-7       5.6-7.8    .43       15-22  SICL                    CL                   A-6,A-7 
                7-40      5.6-7.8    .43       5-20   SIL,SICL                CL,CL-ML             A-4,A-6 
                40-60     5.6-7.8    .43       5-20   SIL,SICL,L              CL,CL-ML             A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification--- ------- 
 Name (In) PH  K  Group P.1. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
MIMOSA 0-6 4.5-6.0 .28 C 25-35 SIC CH,MH A-7 
 0-6 4.5-6.0 .37  7-20 SIL,SICL CL,ML A-4,A-6,A-7 
 0-6 4.5-6.0 .28  7-20 CR-SIL,CR-SICL CL,ML A-4,A-6,A-7 
 6-12 4.5-6.0 .28  18-28 SICL,SIC,C ML,CL,MH,CH A-7 
 12-55 4.5-6.0 .24  25-35 C,SIC CH,MH A-7 
 55-59     UWB 
 
MINTER 0-5 4.5-5.5 .32 D 15-28 CL,SICL CL,CH A-6,A-7 
 0-5 4.5-5.5 .37  8-18 L,SIL CL,ML A-4,A-6 
 5-72 4.5-5.5 .32  18-32 CL,SIC,C CL,CH A-6,A-7 
 
MINVALE 0-13 4.5-5.5 .28 B NP-10 CR-SIL,CR-L,CR-SICL ML,CL,GM,GC A-4 
 0-13 4.5-5.5 .37  NP-10 SIL,L,SICL ML,CL,CL-ML A-4 
 13-30 4.5-5.5 .28  5-15 CR-SICL,CR-S1L,CR-L CL,CL-ML,GC,GM-GC A-4,A-6 
 30-72 4.5-5.5 .28  7-23 CR-SICL,CR-SIC,CR-C CL,ML,GC,SC A-4,A-6,A-7 
 
MONOGAHELA 0-7         4.5-5.5   .32 C 0-7 FSL ML,SM A-2,A-4 
 7-18        4.5-5.5   .37  12-20 L,SIL,CL CL A-6 
 18-50       4.5-5.5   .37  2-12 CL,L CL,CL-ML,ML A-4,A-6 
 
MONTEVALLO 0-6 4.5-6.0 .20 D NP-10 CNV-SIL,CNV-L,CNX-L GM-GC,GC,SM-SC,SC A-2,A-4 
        A-1-B 
 0-6 4.5-6.0 .28  NP-10 CN-SIL,CN-L SM-SC,SC,CL-ML,CL A-4 
 6-16 4.5-6.0 .32  2-15 CNV-S1L,CNX-L GM-GC,GC,SM-SC,SC A-2,A-4,A-6 
 16-36     WB 
 
MOOREVILLE 0-6 4.5-5.5 .28 C 15-30 SCL,CL CL,SC A-6,A-7 
 0-6 4.5-5.5 .37  5-10 L,SIL,FSL CL-ML,CL,SM-SC,SC A-4 
 6-50 4.5-5.5 .28  15-30 SCL,CL,L CL,SC A-6,A-7 
 50-60 4.5-5.5 .28  15-30 L,SCL,CL SC,CL A-6,A-7 
 
MOUNTAINBURG 0-6 5.1-6.0 .24 0 NP FSL,SL SM A-2 
 0-6 5.1-6.0 .20  NP GR-FSL,GR-SL,GR-L GM,SM A-1,A-2 
 0-6 5.1-6.0 .15  NP GRV-FSL,GRV-SL,GRV-L GM A-1,A-2 
 6-18 4:5-5.5 .17  NP-10 GRV-SCL,GRV-SL,GRV-L GM,GC,GP-GM,GM-GC A-1,A-2 
 18-20     UWB 
 
MOUNTVIEW 0-8 4.5-5:5 .43 B 2•7 SIL ML,CL-ML A-4 
 8-30 4.5-5.5 .43  10-23 SIL,SICL CL A-6,A-7 
 30-78 4.5-5.5 .32  11-32 C,CR-C,CR-SICL CL,ML,MH,CH A-6,A-7 
 
MUCKALEE 0-6 5.1-7.3 .20 D NP LS,LFS SM A-2 
 0-6 5.1-7.3 .20  NP-4 SL,FSL SM A-2,A-4 
 0-6 5.1-7.3 .20  4-15 L ML,CL,CL-ML A-4,A-6 
 6-64 5.6-8.4 .20  NP-4 SL,LS SM A-2,A-4 
 
MUSE 0-11        5.1-6.0   .37 C 3-7 SIL CL-ML,ML A-4 
 11-25       3.6-5.5   .32  14-40 L,SICL,SIC,C CH,CL A-6,A-7 
 25-35       3.6-5.5   .32  15-30 SICL,SIC,CL CH,CL A-7 
 35-60       3.6-5.5   .32  8-17 SICL,GR-SICL,CN-CL ML A-4,A-6,A-7 
 
MUSELLA 0-4 5.1-6.5 .20 B NP-10 GR-CL,GR-SCL SM,SC,SM-SC A-2,A-4 
 0-4 5.1-6.5 .32  NP-10 CL,SCL,L SM,SC,SM-SC,ML A-4 
 0-4 5.6-6.5 .20  NP-10 ST-CL,ST-SCL SM,SC,SM-SC A-2,A-4 
 4-14 5.1-6.5 .32  11-20 GR-CL,CL ML,CL,SM,SC A-6,A-7 
 14-18 5.1-6.5 .28  8-15 GRV-CL SM,SC,GC A-4,A-6 
 18-60     WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
MUSKINGUM 0-8 4.5-6.5 .20   D 0-7 FSL CL-ML,ML,SC-SM,SM A-2,A-4 
 8-18 4.5-5.5 .17 0-7 SL,GR-SL,L GC-GM,GM,ML,SM A-2,A-4 
 18-22    UWB 
 
MYATT 0-10 4.5-5.5 .20   D NP-4 LS,LFS SM,SM-SC A-2 
 0-10 4.5-6.0 .28 NP-5 FSL,SL,VFSL SM,SM-SC,ML,CL-ML A-2,A-4 
 0-10 4.5-6.0 .32 NP-5 SIL,L ML,CL-ML A-4 
 10-50 3.6-5.5 .28 NP-10 L,SCL,CL SM,SC,ML,CL A-4 
 50-72 3.6-5.5 .24 5-20 GR-FSL,SCL,CL SM-SC,SC,CL-ML,CL  A-6,A-4,A-2 
 
NAHUNTA 0-12 4.5-6.0 .43 C NP-10 VFSL,L,SIL ML,CL-ML,CL A-4 
 12-79 3.6-5.5 .43  8-30 L,CL,SICL CL A-4,A-6,A-7 
 
NANKIN 0-8 4.5-5.5 .17   C NP LS,LFS SM,SP-SM A-2 
 0-8 4.5-5.5 .28 NP-4 SL,FSL SM,SM-SC A-2,A-4 
 0-8 4.5-5.5 .32 NP-7 SCL SM,SM-SC,ML,CL-ML A-4 
 8-13 4.5-5.5 .24 4-15 SCL,SL SC,SM,SM-SC A-2,A-4,A-6 
 13-38 4.5-5.5 .24 7-20 SC,C,SCL SC,CL,ML,CL-ML A-4,A-6,A-7 
 38-65 4.5-5.5 .24 4-16 SCL,SL SC,SM-SC,CL CL-ML A-2,A-4,A-6 
 
NAUV00 0-11 4.5-6.0 .24   B 3-16 SCL SM,SM-SC,SC A-4,A-6 
 0-11 4.5-6.0 .28 NP-8 FSL,L,SL SM-SC,CL-ML,SC,CL A-4,A-2 
 11-30 4.5-6.0 .32 8-24 L,SCL,CL SC,CL,ML A-4,A-6,A-7 
 30-42 4.5-6.0 .32 4-15 FSL,L,SCL SM-SC,CL-ML,SC,CL  A-4,A-6 
 42-60    WB 
 
NECTAR 0-7 5.1-6.0 .28   C NP-4 FSL,SL SM,ML A-4 
 0-7 5.1-6.0 .37 3-7 L,SIL CL-ML,ML A-4 
 7-27 3.6-5.5 .32 14-40 SICL,SIC,C CL,CH A-6,A-7 
 27-49 3.6-5.5 .32 15-30 SICL,SIC,CL CL,CH A-7 
 49-55 3.6-5.5 .28  8-17 SICL,GR-SICL,CN-CL ML A-4,A-6,A-7 
 55-65     WB 
 
NELLA 0-8 4.5-5.5 15 B NP-8 CB-L,CB-FSL,CB-SCL ML,CL,SM,SC A-4 
 0-8 4.5-5.5 15  NP-8 GR-L,GR-FSL,GR-SL ML,CL,GM,SM A-4,A-2 

8-36 4.5-5.5 15 6-20 CB-CL,GR-CL,CB-SCL CL,SC,CL-ML,SM-SC A-4,A-6,A-2 
36-70 4.5-5.5 15 8-27 CB-CL,GR-SCL,CB-C SC,SM,CL,ML  A-4,A-6,A-7 

 
NOLICHUCKY 0-7 4.5-6.5 15 B 3-10 GR-L,GR-SL,GR-SIL SM-SC,SC,GC,GM-GC  A-4,A-2 
        A-1-B 

0-7 4.5-6.5 28 3-10 L,SL,SIL SM-SC,SC,CL,CI-ML  A-4,A-2 
 7-15 4.5-5.5 20 8-15 CL,GR-CL,L SC,GC,CL A-4,A-2,A-6 
 15-56 4.5-5.5 20 15-22 CL,GR-CL,SCL CL,SC,GC A-6,A-7,A-2 
 56-75 4.5-5.5 20 17-30 CL,C,GR-CL CL,CH,SC,GC A-6,A-7,A-2 
 
NORFOLK 0-14 3.6-6.0    .17   B NP LS,LFS SM A-2 
 0-14 3.6-6.0 .20 NP-14 SL,FSL SM,SM-SC,SC A-2 

14-38 3.6-5.5 .24 4-15 SL,SCL,CL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
38-70 3.6-5.5 .24 4-23 SCL,CL,SC SC,SM-SC,CL,CL-ML A-4,A-6 
      A-7-6 
70-99     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth   Hydr. ----------Textural Classification ----------- 

 Name   (In)    pH    K Group  P.I.      USDA  Unified   AASHTO 
-------------------------------------------------------------------------------------------------------------- 
NOTCHER 0-7 5.1-7.3    .17   B NP GR-FSL,GR-L,GR-SL SM A-2,A-4 
 0-7 5.1-7.3 .24 NP FSL,L,SL SM A-2,A-4 
 7-44 4.5-5.5 .28 7-20 SCL,CL,GR-L SC,CL A-4,A-6 
 44-76 4.5-5.5 .28 11-23 SCL,CL CH,CL,SC,SM A-6,A-7 
 
NUGENT 0-8 4.5-6.5    .10   A NP LS,S,LFS SM,SP-SM A-2 
 0-8 4.5-6.5 .24 NP-3 FSL,SL SM,ML A-4 
 0-8 4.5-6.5 .37 NP-7 SIL,L ML,CL-ML A-4 
 8-60 4.5-6.5 .17 NP-3 SR-LS-FSL SM,SP-SM A-2 
 
OCHLOCKONEE 0-6 4.5-5.5    .17   B NP LS,LFS SM A-2,A-4 
 0-6 4.5-5.5 .20 NP-5 FSL,SL SM,ML,SM-SC,CL-ML A-4,A-2 
 0-6 4.5-5.5 .24 NP-7 SIL,L ML,CL-ML A-4 
 6-44 4.5-5.5 .20 NP-9 FSL,SL,SIL SM,ML,SC,CL A-4 
 44-72 4.5-5.5 .17 NP-9 LS,SL,SIL SM,ML,CL,SC A-4,A-2 
 
OCILLA 0-28 4.5-5.5    .10   C NP LCOS,S,FS SM,SP-SM A-2,A-3 
 0-28 4.5-5.5 .10 NP LS,LFS SM,SP-SM A-2,A-3 
 0-28 4.5-5.5 .10 NP S,FS SM,SP-SM A-2,A-3 
 28-59 4.5-5.5 .24 NP-18 SL,SCL,FSL SM,CL,SC,ML A-2,A-4,A-6 
 59-67 4.5-5.5 .24 7-20 SCL,SC,SL SC,CL A-4,A-6,A-7 
 
OKEELALA 0-12 4.5-5.5    .15   B 0 LS SM A-2 
 12-52 4.5-5.5    .24 7-16 SL,SCL,SL CL,ML,SC,SM A-4,A-6 

 52-80 4.5-5.5    .15 0 SL,SC,FSL SM,SP-SM A-2-4,A-3 
 
OKEETEE 0-7 4.5-6.5    .17   D NP LS,LFS SM A-2 
 0-7 4.5-6.5 .24 NP-7 SL,FSL,L SM,ML A-2,A-4 
 7-50 5.1-6.5 .32 20-30 C,SC CH,CL A-7 
 50-78 5.1-8.4 .24 8-30 C,SC,SCL CH,CL A-4,A-6,A-7 
 78-85    VAR 
 
OKOLONA 0-8 6.6-8.4    .37   D 25-32 SICL,SIC,C CL,CH A-7 
 8-65 6.6-8.4    .32 36-65 SIC,C CH A-7 
 65-80    WB 
 
OKTIBBEHA  0-4 4.5-6.5 .32   D  12-28 CL,SICL CL A-6,A-7 
 0-4 4.5-6.5 .32 19-34 C,SIC CL,ML,CH A-7 
 4-41 4.5-6.5 .32 30-40 C CH A-7 
 41-70 6.6-8.4 .32 25-30 C,SIC CL A-7 
 
OOLTEWAH 0-10 4.5-6.0 .37   C 3-15 SIL CL,ML A-4,A-6 
 10-30 4.5-6.0 .32 8-20 L,SIL,SICL CH,CL,MH,ML A-4,A-6,A-7 
 30-60 4.5-6.0 .24 0-8 SR-SL SICL CL,ML,SC,SM A-2-4,A-4 
 
 
ORA 0-7 3.6-5.5 .28   C NP-5 SL,FSL SM-SC,SM,ML,CL-ML A-4,A-2 
 0-7 3.6-5.5 .37 NP-5 SIL,L ML,CL-ML A-4 
 7-26 3.6-5.5 .37 8-22 CL,SCL,L CL A-6,A-4,A-7 
 26-56 3.6-5.5 .32 8-25 SCL,L,SL CL A-6,A-7,A-4 
 56-70 3.6-5.5 .37 11-30 SCL,L,SL CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 
 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K  Group  P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
ORANGEBURG 0-7 4.5-6.0 .10 B NP LS,LFS,S SM A-2 
 0-7 4.5-6.0 .20  NP SL,FSL SM A-2 
 0-7 4.5-6.0 .24  3-16 SCL SM,SM-SC,SC A-4,A-6 
 7-12 4.5-6.0 .20  NP-4 SL SM A-2 
 12-54 4.5-5.5 .24  3-19 SCL,SL SC,CL,SM,SM-SC A-6,A-4 
 54-64 4.5-5.5 .24  8-21 SCL,SC SC,CL A-6,A-4,A-7 
 
OSIER 0-8 3.6-6.0 .10 A/D NP S,LS,FS SP-SM A-2,A-3 
 0-8 3.6-6.0 .15  NP FSL,LFS SM A-2 
 8-48 3.6-6.0 .10  NP S,LS,LFS SP-SM,SM A-2,A-3 
 48-75 3.6-6.0 .05  NP COS,S,FS SP,SP-SM A-1,A-3 
         A-2-4 
 
PACOLET 0-3 4.5-6.5 .15 B NP-3 LS SM A-2 
 0-3 4.5-6.5 .20  NP-7 SL,FSL,L SM,SM-SC A-2,A-1-B 
         A-4 
 0-3 4.5-6.5 .24  4-17 CL,SCL SM-SC,SC A-4,A-6 
 3-29 4.5-6.0 .28  11-30 SC,CL,C ML,MH A-6,A-7 
 29-52 4.5-6.0 .28  5-15 CL,SCL,SL CL,CL-ML,SM-SC,SC A-2,A-4,A-6 
 52-70 4.5-6.0 .28  NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
 
PACOLET 0-3 4.5-6.0 .20 B 4-17 GR-CL,GR-SCL SM,SM-SC,SC A-4,A-6 
 0-3 4.5-6.5 .15  NP-3 GR-SL,GR-FSL SM A-2 
 3-29 4.5-6.0 .28  11-30 SC,CL,C ML,MH A-6,A-7 
 29-52 4.5-6.0 .28  5-15 CL,SCL,SL CL,CL-ML,SM-SC,SC A-2,A-4,A-6 
 52-70 4.5-6.0 .28  NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
 
PACTOLUS 0-40 3.6-5.5 .10 A NP LS,LFS,S SM,SP-SM A-2,A-3 
 40-80 3.6-5.5 .10  NP S LS,LFS SP-SM,SM A-2,A-3 
 
PALMERDALE 0-5 3.6-5.5 .24 B NP-10 CNX-SL,CNX-L,CNX-SIL GC,SM,GM SC A-1,A-2 
         A-3,A-4 
 0-5 3.6-5.5 .24  3-16 CNV-SIL,CNV-SICL GM,SC,GC,SM A-2,A-4 
         A-6,A-1 
 5-80 3.6-5.5 .24  3-16 CNV-SIL,CNV-L,CNX-L GC,SM,GM,SC A-2,A-4 
         A-6,A-1 
 
PAMLICO 0-24  3.6-4.4 - D  MUCK PT 
 24-48 3.6-5.5 .10  NP FS,LFS,S SM,SP-SM A-2,A-3 
 48-72 3.6-5.5 .24  2-15 FSL,SCL SM,SC A-4,A-2-6 
 
PANSEY 0-10 4.5-5.5 .17 D NP LFS,LS SM A-2,A-4 
 0-10 4.5-5.5 .20  NP-4 FSL,SL SM,ML A-2,A-4 
 10-20 4.5-5.5 .24  NP-6 SL,SCL SM A-2,A-4 
 20-35 4.5-5.5 .28  NP-14 SCL SM-SC,SM,SC A-2,A-4,A-6 
 35-70 4.5-5.5 .28  NP-14 SCL,SC SM-SC,SM,SC A-2,A-4,A-6 
 
PAXVILLE 0-15 3.6-6.5 .10 B  NP-7 MK-LFS,MK-FSL,MK-L SM,ML A-2,A-4 
 0-15 3.6-6.5 .15  NP-4 LS,LFS SM A-2 
 0-15 3.6-6.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 15-40 3.6-5.5 .15  5-15 SCL,SL,L CL-ML,CL,SM-SC,SC A-2,A-4,A-6 
 40-48 3.6-5.5 .10  NP-4 SL,LS,FSL SM,SP-SM A-2,A-3 
 48-99 3.6-5.5 .10  NP LS,S,FS SM,SP-SM A-2,A-3,A-1 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
   Depth   Hydr. ----------Textural Classification ----------- 

Name    (In)    pH    K Group  P.I.    USDA   Unified    AASHTO 
--------------------------------------------------------------------------------------------------------------- 
PELHAM 0-27 3.6-5.5 .10 B/D NP COS,LCOS SM,SP-SM A-2,A-3 
 0-27 3.6-5.5 .10  NP LS,LFS SM A-2 
 0-27 3.6-5.5 .10  NP S,FS SM,SP-SM A-2 
 27-56 3.6-5.5 .24  2-12 SCL,SL,FSL SM,SC,SM-SC A-2,A-4,A-6 
 56-68 3.6-5.5 .24  3-20 SCL,SL,SC SC,SM,ML,CL A-2,A-4 
        A-6,A-7 
 
PEARMON 0-8 4.5-6.5    .37 D 0-15 L CL,CL-ML,ML A-4,A-6 
 8-25 4.5-6.5    .32  15-35 SICL,SIC,C CH,CL,MH,ML A-6,A-7 
 25-54 4.5-6.5    .32  25-50 SIC,C CH,MH A-7 
 54-58     UWB 
 
PHEBA 0-8 4.5-5.5 .43 C NP-8 SIL,L,FSL ML,CL,CL-ML A-4 
 8-21 4.5-5.5 .49  NP-8 SIL,L ML,CL,CL-ML A-4 
 21-60 4.5-5.5 .43  11-16 SIL,L,SICL CL A-6 
 
PHILO 0-15 4.5-6.0    .37 C 3-15 L CL,CL-ML,ML A-4,A-6 
 15-36 4.5-6.0    .32  8-20 L,SIL,SICL CH,CL,MH,ML A-4,A-6,A-7 
 36-50 4.5-6.0    .24  0-8 SR-SL SICL CL,ML,SC,SM A-2-4,A-4 
 
PICKWICK 0-6 4.5-5.5 .37 B 11-8 SICL CL,ML A-6,A-7 
 0-6 4.5-5.5 .43  2-11 SIL ML,CL-ML,CL A-4,A-6 
 6-32 4.5-5.5 .37  11-17 SICL,SIL CL A-6,A-7 
 32-80 4.5-5.5 .37  12-22 SICL,CL,C CL,ML,MH A-6,A-7 
 
PIKEVILLE 0-12 4.5-5.5 24 B NP-4 FSL,SL,L SM,ML A-4 
 12-30 4.5-5.5 37  4-17 SCL,L,GR-L SC,CL,SM-SC,CL-ML A-4,A-6 
 30-40 4.5-5.5 10  2-18 GR-SL,GR-L,GR-SCL SC,SM,GM A-1-B,A-2 
        A-6 
 40-90 4.5-5.5 10  2-16 GRV-SL,GRV-L,GRV-SCL GN-GM,GM,SW-SM,SM A-1,A-2 
 
 
PINE FLAT 0-8 5.1-6.5 .15 B NP LFS,LS SM A-2 
 0-8 5.1-6.5 .20  NP FSL,SL SM A-2,A-4 
 8-37 5.1-6.0 .20  NP-5 FSL,SL,L SM,SM-SC A-2-4,A-4 
 37-80 4.5-6.0 .20  NP-5 SCL,L,SL SM,SM-SC A-2-4,A-4 
 
PIRUM 0-11 4.5-5.5 17 B NP-3 STV-FSL,STV-L SM,ML A-4 
 0-11 4.5-5.5 20  NP-3 ST-FSL,ST-L,CB-L SM,ML A-4 
 11-36 4.5-5.5 32  5-15 SCL,CL,L CL,CL-ML A-4,A-6 
 36-40     UWB 
 
PLUMMER 0-8 3.6-4.4 .10 B/D  - MUCK PT A-8 
 0-8 3.6-5.5 .10  NP LS,LFS SM A-2-4 
 0-8 3.6-5.5 .10  NP S,FS SM,SP-SM A-2-4,A-3 
 8-50 3.6-5.5 .10  NP S,FS,LS SM,SP-SM A-2-4,A-3 
 50-72 3.6-5.5 .15  NP-10 SL,SCL,FSL SM,SC,SM-SC A-2-4,A-4 
 
POARCH 0-7 4.5-5.5 .20 B NP-5 FSL,SL SM,SM-SC A-4,A-2-4 
 0-7 4.5-5.5 .24  NP-5 L,VFSL ML,CL-ML A-4 
 7-32 4.5-5.5 .24  NP-1Q L,FSL,SIL ML,CL-ML,CL A-4 
 32-66 4.5-5.5 .24  2-10 L,FSL,SIL ML,CL,CL-ML A-4 
 
PONZER 0-24 3.6-4.4  D  - MUCK PT 
 24-52 3.6-7.8 .24  NP-20 L,SCL,SIL SM,ML,SC,CL A-2,A-4,A-6 
 52-72      VAR 
 
POPE 0-10 4.5-7.3    .37 B 3-10 L CL,CL-ML,ML A-4 
 10-44 4.5-7.3    .37  3-22 SICL,FSL,L CL,ML,SC,SM A-4,A-6,A-7 
 44-60      VAR 
 
POTTSVILLE 0-5 4.5-6.0    .28 D 0-10 CN-SIL CL,CL-ML,SC,SC-SM A-4 
 5-9 4.5-6.0    .32  2-15 CNV-SIL,CNX-L GC,GC-GM,SC,SC-SM A-1-B,A-2 
         A-4,A-6 
 9-13      WB 
 
PRENTISS 0-26 4.5-5.5 .28 C NP-10 FSL,SL SC,SM-SC,SM A-4 
 0-26 4.5-5.5 .37  NP-10 L,SIL ML,CL,CL-ML A-4 
 26-73 4.5-5.5 .24  4-12 L,SL,FSL CL-ML,CL,SC,SM-SC A-6,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 
---------------------------------------------------------------------------------------------------------- 

PRIM 0-7 7.4-8.4 .15   D 8-20 CBX-L,CBX-SICL,CBX-CL CL,GC,SC A-4,A-6,A-7 
 0-7 7.4-8.4 .24 8-20 CBV-L,CBV-SICL,CBV-CL CL,GC,SC A-4,A-6,A-7 
 7-15 7.4-8.4 .32 8-20 CBV-L,CBX-SL,CBX-CL CL,SC A-4,A-6 
       A-7,A-2 
 15-50    WS 
 
PRUITTON 0-9 4.5-6.0 .37   B 3-10 SIL,L ML,CL,CL-ML A-4 
 9-38 4.5-6.0 .32 3-15 SIL,L ML,CL,CL-ML A-4,A-6 
 38-52 4.5-6.0 .24 0-11 CR-SL,CR-L,CR-SIL ML,CL,SM,SC A-1,A-2 
       A-4,A-6 
 
PURDY 0-9 3.6-5.5 .43   D 2-25 SIL,L,SICL ML,CL A-4,A-6,A-7 
 9-42 3.6-5.5 .28 2-45 SIC,C,CL ML,CL,CH A-4,A-6,A-7 
 42-50 3.6-5.5 .28 2-45 SIC,CL,C ML,CL,CH A-4,A-6,A-7 
 
QUITMAN 0-11 4.5-5.5 .17   C NP-3 LFS SM A-2 
 0-11 4.5-5.5 .28 NP-3 FSL,L,SIL SM,ML A-4,A-2 
 11-18 4.5-5.5 .28 4-15 FSL,L,SCL SC,CL,CL-ML,SM-SC A-4,A-6 
 18-65 4.5-5.5 .28 11-20 SCL,L,CL CL,SC A-6,A-7 
 
RAINS 0-12 3.6-6.5 .15  B/D NP-4 LS,LFS,S SM A-2 
 0-12 3.6-6.5 .20 NP-10 SL,FSL SM,ML A-2,A-4 
 0-12 4.5-6.5 .28  NP-12 VFSL,L SM,ML,SC,CL A-4,A-6 
 12-40 3.6-5.5 .24  4-20 SCL,CL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 40-62 3.6-5.5 .28  4-28 SCL,CL,SC SC,SM-SC,CL,CL-ML A-4,A-6,A-7 
 62-79 3.6-5.5 .28  3-18 SL,SCL,SC SM,SC,ML,CL A-2,A-4,A-6 
 79-85     VAR 
 
RARDEN 0-5 4.5-5.5 .32 C 2-15 GR-L CL,CL-ML,ML A-4,A-6 
 5-9 4.5-5.5 .32  5-30 SICL,CL,SIC CH,CL,MH,ML A-4,A-6,A-7 
 9-32 4.5-5.5 .32  25-50 C CH,MH A-7 
 32-36 4.5-6.0 .32  20-50 C,SIC CH,MH A-7 
 36-60     WB 
 
RED BAY 0-6 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-6 4.5-6.0 .20  NP-10 SCL SM-SC,SC,SM A-2,A-4 
 0-6 4.5-6.0 .20  NP-4 SL,FSL,L SM,SM-SC A-2,A-4 
 6-20 4.5-6.0 .15  NP-10 SL,SCL SM,SC,SM-SC A-2,A-4 
 20-52 4.5-5.5 .17  4-16 SCL SM-SC,SC A-2,A-4,A-6 
 52-72 4.5-5.5 .24  8-21 SCL,SC SC,CL A-6,A-4,A-7 
 
REMBERT 0-5 4.5-6.5 .20 D 0-7 FSL,SL SM,SM-SC A-4 
 0-5 4.5-6.5 .24  5-15 CL,SCL,L CL,CL-ML A-4,A-6 
 5-33 4.5-5.5 .20  15-25 C,SC,CL CL A-6,A-7 
 33-54 4.5-5.5 .17  4-15 SCL,CL,SC SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 54-65 4.5-5.5 .17  NP-10 SCL,SL,LS SC,SM,SM-SC A-2,A-4 
 
REMLAP 0-7 3.6-5.0 .32 C 8-22 SICL,SIL,L ML,CL A-4,A-6,A-7 
 7-30 3.6-5.0 .24  30-44 C MH A-7 
 30-80 3.6-5.0 .24  25-41 C MH A-7 
 
RIVERVIEW 0-6 4.5-6.5 .20 B NP LS,LFS SM A-2,A-4 
 0-6 4.5-6.5 .24  NP-7 SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
 0-6 4.5-6.5 .32  3-14 SIL,L,VFSL CL,CL-ML,ML A-4,A-6 
 6-39 4.5-6.0 .24  3-20 SCL,SICL,L CL,ML,CL-ML A-4,A-6 
 39-70 4.5-6.0 .17  NP-7 LFS,SL,S SM,SM-SC A-2,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth   Hydr. ----------Textural Classification ----------- 

Name (In) PH    K Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
ROANOKE 0-7 3.6-5.5 .28 D NP-7 FSL SM,ML,CL-ML,SM-SC A-2,A-4 
 0-7 3.6-5.5 .37  10-20 SICL,CL CL A-6,A-7 
 0-7 3.6-5.5 .37  5-16 SIL,L SM-SC,CL-ML,CL,SC A-4,A-6 
 7-12 3.6-5.5 .24  14-20 CL,SICL CL A-6,A-7 
 12-50 3.6-5.5 .24  22-40 C,SIC,CL CH,CL A-7 
 50-72 3.6-6.5 .24  NP-40 SR-S-C CL-ML,GM-GC,CH,SM A-1,A-2,A-4 
 
ROBERTSDALE 0-6 4.5-6.0 .24 C NP-7 FSL,L SM-SC,CL-ML,SM,ML A-4 
 6-21 4.5-5.5 .28  4-10 CL,SCL,L CL-ML,CL,SC,SM-SC A-4 
 21-74 4.5-5.5 .28  4-12 SCL,CL,L SC,CL,CL-ML,SM-SC A-4,A-6 
 
ROBERTSVILLE 0-4 6.1-8.4 .32 D 10-24 SIL MH,ML A-6,A-7 
 4-60 6.1-8.4 .32  18-34 SIC,C CH,CL A-7 
 
RUMFORD 0-17 3.6-5.5 .17 B NP LFS,LS SM A-2,A-1 
 0-17 3.6-5.5 .24  NP-6 FSL,SL SM,SM-SC A-2,A-4 
 17-37 3.6-6.0 .17  NP-12 FSL,SL,SCL SM,SC,SM-SC A-2,A-4,A-6 
 37-60 3.6-6.5 .17  NP-6 SR-SL-GR-S SM,SP,GP,GM A-1,A-2 
        A-3,A-4 
 
RUSTON 0-16 4.5-6.5 .15 B NP-3 GR-FSL,GR-SL,GR-L SM A-2-4,A-1-B 
 0-16 4.5-6.5 .20  NP-3 LFS SM A-2-4 
 0-16 4.5-6.5 .28  NP-3 FSL,SL SM,ML A-4,A-2-4 
 16-41 4.5-6.0 .28  11-20 SCL,L,CL SC,CL A-6 
 41-47 4.5-6.0 .32  NP-7 FSL,SL,LS SM,ML,CL-ML,SM-SC A-4,A-2-4 
 47-80 4.5-6.0 .28  11-20 SCL,L,CL SC,CL A-6 
 
SACUL 0-10 4.5-5.5 .17 C NP LFS,LS SP-SM,SM A-2 
 0-10 4.5-5.5 .20  NP-3 GR-FSL,GR-L,GR-SL SM,ML A-4 
 0-10 4.5-5.5 .32  NP-3 SL,FSL,L SM,ML A-4 
 10-44 4.5-5.5 .32  20-40 C,SIC CH,CL A-7 
 44-72 4.5-5.5 .37  8-32 SICL,SIL,CL CL,CH,SC A-6,A-7,A-4 
 
SAFFELL 0-8 4.5-5.5 .10 B NP GRV-LS,GRV-LFS GM,GP-GM A-1,A-2 
 0-8 4.5-5.5 .15  NP-3 GRV-SL,GRV-FSL GM A-1,A-2 
 8-14 4.5-5.5 .28  4-18 GR-FSL,GR-SCL,GR-L GC,SC,SM-SC,GM-GC A-2,A-1 
 14-47 4.5-5.5 .28  4-18 GRV-SCL,GRV-FSL,GRV-L GC,SC,SM-SC,GM-GC A-2,A-1 
 47-72 4.5-5.5 .17  NP-15 GR-SL,GRV-SL,GR-LS GM,GC,SM,SC A-1,A-2,A-3 
 
SAFFELL 0-8 4.5-5.5 .20 B NP-3 GR-FSL,GR-SL,GR-LFS SM A-1,A-2,A-4 
 0-8 4.5-5.5 .28  NP-3 GR-SIL,GR-L SM A-2,A-4 
 0-8 4.5-5.5 .24  NP-3 FSL,SL,LFS SM,ML A-2,A-4 
 8-14 4.5-5.5 .28  4-18 GR-FSL,GR-SCL,GR-L GC,SC,SM-SC,GM-GC A-2,A-1 
 14-47 4.5-5.5 .28  4-18 GRV-SCL,GRV-FSL,GRV-L GC,SC,SM-SC,GM-GC A-2,A-1 
 47-72 4.5-5.5 .17  NP-15 GR-SL,GRV-SL,GR-LS GM,GC,SM,SC A-1,A-2,A-3 
 
SANGO 0-11 4.5-5.5 .43 C 2-9 SIL CL-ML,ML A-4 
 11-27 4.5-5.5 .43  5-16 SIL CL-ML,CL A-4,A-6 
 27-66 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 66-99 4.5-5.5 .28  12-3 C,CR-C,SICL MH,CH,GC,CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 

 Depth   Hydr.  ----------TexturaL Classification ---------- 
Name (In) pH  K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
SAUCIER 0-12 3.6-5.5 .24 C NP-4 FSL,SL SM,ML,SM-SC A-4 
 0-12 3.6-5.5 .24  2-10 L ML,CL-ML,CL A-4 
 12-48 3.6-5.5 .32  5-15 L,CL,SCL CL,SM-SC,SC,CL-ML A-6,A-4 
 48-60 3.6-5.5 .32  6-25 SICL,CL,SCL CL,SM-SC,SC,CL-ML A-7,A-6,A-4 
 60-72 3.6-5.5 .32  22-34 C,SIC,CL CH,CL A-7 
 
SAVANNAH 0-11 3.6-5.5 .24 C NP-4 FSL,SL SM,ML A-2-4,A-4 
 0-11 3.6-5.5 .28  9-16 CL CL A-6,A-4 
 0-11 3.6-5.5 .37  NP-7 L,SIL ML,CL-ML A-4 
 11-28 3.6-5.5 .28  7-19 SCL,CL,L CL,SC,CL-ML A-4,A-6 
 28-68 3.6-5.5 .24  7-19 L,CL,SCL CL,SC,CL-ML A-4,A-6,A-7 
 
SAWYER 0-5 4.5-5.5 .43 C NP-7 SIL,L ML,CL-ML A-4 
 5-29 4.5-5.5 .37  10-20 SICL,L,SIL CL A-6,A-4 
 29-80 4.5-5.5 .32  20-35 SIC,C CH,CL A-7 
 
SCRANTON 0-7 4.5-6.5 .10 A/D NP S,FS SP-SM,SM A-2,A-3,A-1 
 0-7 4.5-6.5 .15  NP LS,LFS SM,SP-SM A-2,A-4 
 7-41 4.5-6.0 .10  NP LS,S,FS SP-SM,SM A-2,A-3,A-1 
 41-72 4.5-6.0 .10  NP S,FS SP-SM,SM,SP A-2,A-3,A-1 
 
SEARCY 0-3 3.6-6.0 .20 C NP-7 S,FSL SM,ML,CL-ML A-4,A-2 
 0-3 3.6-6.0 .24  3-16 L,CL,SCL CL,ML,SM-SC A-4,A-6 
 3-8 3.6-6.0 .24  11-17 CL,SCL,C CL,SC A-6,A-4 
 8-37 3.6-6.0 .28  15-22 C,SC CH,SC A-7 
 37-65 3.6-6.0 .28  20-35 C,SC,SIC CH,SC A-7 
 
SEQUATCHIE 0-12 4.5-5.5 .32 B 2-10 L,FSL,SIL ML,CL-ML,CL,SM A-2,A-4 
 12-46 4.5-5.5 .24  5-15 CL,L,SIL CL-ML,CL A-4,A-6 
 46-72 4.5-5.5 .24  2-10 SL,L,FSL ML,CL-ML,CL,SM A-2,A-4 
 
SEQUOIA 0-5 3.6-5.5    .32 C 12-30 SIC CH,CL A-6,A-7 
 5-18 3.6-5.5    .28  14-37 SICL,SIC,C CH,CL,MH,ML A-7 
 18-36     VAR 
 36-40     WB 
 
SHADYGROVE 0-6 4.5-5.5 .24 C NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-6 4.5-5.5 .37  5-16 SIL,L CL-ML,CL A-4,A-6 
 0-6 4.5-5.5 .37  7-26 SIL,L CL A-4,A-6,A-7 
 6-23 4.5-5.5 .32  22-40 C,CL,SC CL,CH A-7 
 23-65 4.5-5.5 .24  22-40 FL-C,FLV-C,FLV-CL GC,SC,CL,CH A-7,A-2-7 
 
SHATTA 0-6 5.1-6.5 .37 C 3-7 SIL,L,VFSL ML,CL-ML A-4 
 6-30 4.5-6.0 .37  11-18 SICL,L,SIL CL A-6 
 30-70 4.5-5.5 .37  8-14 L,SIL,SICL CL A-6,A-4 
 
SHUBUTA 0-8 4.5-6.0 .17 C NP LS SM A-2 
 0-8 4.5-6.0 .28  NP-10 SL,FSL,L SM,ML,CL-ML,CL A-2,A-4 
 0-8 4.5-6.0 .28  10-18 CL,SCL CL A-6 
 8-52 4.5-5.5 .28  16-40 C,SC,CL CH,CL,SC 
 52-70 4.5-5.5 .28  15-40 C,SC,SCL CH,CL,SC A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth   Hydr.  ----------Textural Classification ---------- 

 Name          (In) pH  K Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
SIPSEY 0-16 4.5-6.0 .15 B NP LS SM A-2 
 0-16 4.5-6.0 .24  NP-7 FSL,SL SM,SM-SC A-2,A-4 
 16-31 4.5-6.0 .32  NP-15 SL,L,SCL SM-SC,SC,CL-ML,CL A-4,A-6 
 31-60     WB 
 
SMITHDALE 0-11 4.5-5.5 .17 B NP LS,LFS SM A-2 
 0-11 4.5-5.5 .28  NP-5 SL,FSL,L SM,SM-SC A-4,A-2 
 11-38 4.5-5.5 .24  7-16 CL,SCL,L SM-SC,SC,CL,CL-ML A-6,A-4 
 38-80 4.5-5.5 .28  NP-11 L,SL SM,ML,CL,SC A-4 
 
SMITHTON 0-10 4.5-5.5 .32 D NP FSL,SL ML,SM A-2,A-4 
 0-10 4.5-5.5 .32  NP-7 L,VFSL SM,ML,CL-ML A-2,A-4 
 10-38 4.5-5.5 .32  2-7 FSL,L ML,CL-ML A-4 
 38-72 4.5-5.5 .37  5-15 FSL,L,SIL CL-ML,CL A-4,A-6 
 
SPADRA 0-8 4.5-6.0 .37 B NP-3 FSL,L,SIL ML,SM A-2,A-4 
 8-39 4.5-6.0 .37  NP-15 L,SCL,CL CL,CL-ML,ML A-4,A-6 
 39-72 4.5-6.0 .24  NP-10 FSL,SL,GR-FSL ML,CL,SM,SC A-4,A-2,A-1 
 
SPRINGHILL 0-5 4.5-5.5 .15 B NP LS,LFS SM A-2 
 0-5 4.5-5.5 .20  NP SL,FSL SM A-2 
 0-5 4.5-5.5 .24  3-16 SCL SM,SM-SC,SC A-4,A-6 
 5-11 4.5-5.5 .20  NP-4 SL,FSL SM A-2 
 11-45 4.5-5.5 .24  8-21 SL,SCL SC,CL,SM-SC A-6,A-4 
 45-65 4.5-5.5 .20  3-16 LS,SL SM,SM-SC A-2,A-4 
 
STARR 0-10 5.1-6.5 .24 C NP-7 SL, FSL SM,SM-SC A-4,A-2 
 0-10 5.1-6.5 .28  3-12 L ML,CL-ML,CL A-4,A-6 
 0-10 5.1-6.5 .28  3-23 SIL,SICL,SCL ML,CL-ML,CL A-4,A-6,A-7 
 10-53 5.1-6.5 .28  3-23 CL,SIL,SICL ML,CL-ML,CL A-4,A-6,A-7 
 53-70 5.1-6.5 .28  NP-15 GR-SI,SCL,CL SM,SM-SC,SC A-2,A-4,A-6 
 
STASER 0-35 5.6-7.3 .32 B 3-15 SIL,L,FSL CL,CL-ML,ML A-4,A-6 
 35-52 5.6-7.3 .28  5-15 SIL,L,FSL CL,CL-ML,SC,SM-SC A-4,A-6,A-2 
 
STATE 0-10 3.6-5.5 .28 B NP-15 SIL,L SM,SC,ML,CL A-4,A-6 
 0-10 3.6-5.5 .28  NP-b LS,LFS SM,SM-SC  A-2,A-1 
 0-10 3.6-5.5 .28  NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-2,A-4 
 10-45 3.6-5.5 .28  8-22 L,CL,SCL CL,SC  A-4,A-6 
 45-60 3.6-5.5 .17  NP-7 SR-S-FSL SM,SM-SC,SP-SM A-1,A-2 
         A-3,A-4 
 
STEMLEY 0-7 5.1-6.5 .20 C NP-4 CR-SL,CR-FSL SM,SM-SC              A-2,A-1 

0-7 5.1-6.5 .24 NP-7 CR-L,CR-SIL ML,SM,CL-ML,GM A-4,A-2,A-1 
7-17 3.6-5.5 .28 12-20 CR-L,CR-SIL SC,CL,GC A-6,A-2 
17-33 3.6-5.5 .24 2-10 CR-L,CR-SIL,CR-SCL GM-GC,GM,GC,SC A-2,A-1 
33-65 3.6-5.5 .28 2-10 CR-L,CR-SIL,CR-SCL CL,GM-GC,GM,SC A-1,A-2,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification 
Name (In) PH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
STERRETT 0-8 4.5-6.0    .24   D NP-7 FSL,SL ML,SM A-4,A-2-4 
 0-8 4.5-6.0 .37 NP-7 SIL,SICL ML A-4 
 8-14 4.5-5.5 .32 3-20 SIL,L ML,CL-ML,CL A-4,A-6 
 14-58 4.5-5.5 .32 5-20 L,CL,SICL CL,CL-ML A-4,A-6 
 58-74 5.6-7.8 .32 3-20 L,SL,SCL CL,SM,SC,ML A-4,A-6 
 
STOUGH 0-20 4.5-5.5    .28   C NP-7 FSL,SL SM-SC,SM,ML,CL-ML A-4 
 0-20 4.5-5.5 .37 NP-7 L ML,CL-ML A-4 
 20-26 4.5-5.5 .37 NP-8 L,FSL,SL ML,CL,CL-ML A-4 
 26-68 4.5-5.5 .37 8-15 SL,SCL,L SC,CL A-4,A-6 
 
SUBRAN 0-6 4.5-6.5    .20   C NP-7 FSL,SL SM,ML,CL-ML A-4,A-2 
 0-6 4.5-6.5 .24 9-16 L,CL CL,ML A-4,A-6 
 6-33 4.5-6.0 .28 16-40 CL,C CL,CH A-7 
 33-65 4.5-6.0 .28 16-40 CL,C,SIC CL,CH A-7 
 
SUCARNOOCHEE 0-22 6.6-8.4    .32   D 15-35 SIC,C CL,CH,MH A-7 
 0-22 6.6-8.4 .32 7-25 SICL CL A-4,A-6,A-7 
 22-32 6.6-8.4 .32 20-40 SIC,C MH,CH,CL A-7 
 32-65 6.6-8.4 .32 25-45 SIC,C CH,MH A-7 
 
SUFFOLK 0-11 3.6-5.5    .24   B NP-6 LFS,LS SM,SM-SC A-1,A-2,A-4 
 0-11 3.6-5.5 .28 NP-7 FSL,SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 11-38 3.6-5.5 .24 10-25 SCL,CL,SL SC,CL A-2,A-6 
 38-65 3.6-6.0 .17 NP-7 LFS,FSL,GR-S SP,SM,SM-SC A-1,A-2 
       A-3,A-4 
 
SULLIVAN 0-46 5.1-7.3    .32   B 3-10 L,SIL,FSL ML,CL,CL-ML,SM A-4 
 46-58 5.1-7.3 .32 3-10 GR-FSL,GR-L,SIL SM,SM-SC,SC,GM A-4,A-2 
 
 
SUMTER 0-10 6.6-8.4 .37   C 16-25 SIC,C,SICL CL A-7,A-6 
 0-10 6.6-8.4 .37 4-20 SIL  ML,CL-ML,CL A-6,A-4 
 10-21 7.4-8.4 .37 16-32 SIC,C,SICL CH,CL A-7,A-6 
 21-28 7.4-8.4 .32 16-32 CN-SICL,SICL,SIC CH,CL A-6,A-7 
 28-60    WB 
 
 
SUNLIGHT 0-3 4.5-5.5 .24   D NP-10 CN-SL,CN-SIL,CN-L SM,ML,GM A-4 
 0-3 4.5-5.5 .28 NP-10 SL,SIL,L SM,ML A-4 
 3-5 4.5-5.5 .24 4-15 CN-SL,CN-SICL,CN-L SM-SC,GC,GM-GC,CL A-4,A-6 
 5-12 4.5-5.5 .17 4-15 CNV-SIL,CNV-SICL,CN-L GC,GM-GC A-2,A-4,A-6 
 12-24    WB 
 
SUNSWEET 0-4 4.5-5.5 .20   C NP GR-SL,GR-LS SM,GM A-2,A-1-B 
 0-4 4.5-5.5 .24 NP SL,LS SM A-2,A-1-B 
 4-11 4.5-5.5 .37 8-16 C,SC,SCL CL,SC A-6,A-7,A-4 
 11-60 4.5-5.5 .28 13-24 C,SC CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification----------- 
 Name (In) pH K   Group P.I. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------- 
SUSQUEHANNA 0-5 4.5-5.5 .17 D NP LS SM A-2 
 0-5 4.5-5.5 .28  NP FSL,SL ML,SM A-4 
 0-5 4.5-5.5 .37  5-15 SIL,L CL-ML,CL A-4,A-6 
 5-77 4.5-5.5 .32  28-56 C,SICL,SIC CH A-7 
 
SYLACAUGA 0-5 4.5-6.0 .37 D 5-12 SIL,L,VFSL CL,CL-ML A-4,A-6 
 5-50 4.5-6.0 .32  12-20 SIL,SICL,CL CL A-6 
 50-60 4.5-6.0 .17  5-10 SR-S-GR-L SM-SC,SC A-2 
 
TADLOCK 0-5 4.5-6.5 .24 B NP-7 FSL,L SM,SM-SC,ML,CL-ML A-4 
 5-72 4.5-6.5 .17  16-25 C,CL CL A-7 
 
TAFT 0-9 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
 9-24 4.5-5.5 .43  5-16 SIL,SIC CL-ML,CL A-4,A-6 
 24-64 4.5-5.5 .43  5-20 SIL,SICL CL-ML,CL A-4,A-6,A-7 
 64-80 4.5-5.5 .37  12-22 SICL,C,CR-SICL ML,GC,CL A-6,A-7 
 
TALBOTT 0-6 5.1-6.0 32 C 12-32 SICL,C,SIC CL,CH,ML,MH A-6,A-7 
 0-6 5.1-6.0 37  8-16 SIL CL,ML A-4,A-6 
 6-37 5.1-7.8 24  20-45 C,SIC CL,MH,CH A-6,A-7 
 37-41    UWB 
 
TALLADEGA 0-9 4.5-5.5 .28 C NP-10 CN-SIL,CN-L SM,SC,SM-SC,GM A-4,A-2,A-1 
 0-9 4.5-5.5 .32  NP-10 SIL,L SM,SC,ML,SM-SC A-4 
 9-22 4.5-5.5 .28  7-15 CN-CL,CN-SIL,CN-SICL GM,GC,SC,SM A-4,A-6,A-2 
 22-26     VAR 
 26-30     WB 
 
TALLAPOOSA 0-4 4.5-5.0 .20 C NP-7 GR-FSL,GR-SL SM,GM A-4,A-2 
 0-4 4.5-5.0 .24  1-9 GR-L,GR-SIL SM,GM A-4,A-5 
         A-2-5 
 4-10 4.5-5.0 .37  8-14 GR-L,GR-SICL,GR-CL SC,ML,CL,GC A-4,A-6 
 10-19 4.5-5.0 .20  NP-6 GR-L SM,ML,GM A-4 
 19-60     WB 
 
TALLAPOOSA 0-4 4.5-5.0 .28 C NP-7 FSL,SL SM,ML,SM-SC,CL-ML A-4,A-2 
 0-4 4.5-5.0 .32  1-9 L,SIL SM,ML A-4,A-5 
 4-10 4.5-5.0 .37  3-14 SICL,CL,L ML,CL A-4,A-6 
 10-19 4.5-5.0 .20  NP-6 L                        ML,SM A-4 
 19-60     WB 
 
TANYARD 0-6 5.1-6.0 .28 C NP-7 SL,FSL SM,ML A-4 
 0-6 5.1-6.0 .32  4-20 SIL,L CL,CL-ML A-4,A-6 
 6-10 4.5-6.0 .32  4-20 L,SIL,CL CL,CL-ML A-4,A-6 
 10-59 4.5-6.0 .28  12-28 SIL,L,SICL CL A-6,A-7 
 59-72 5.6-7.8 .24  7-24 SCL,CL,L SC,CL A-4,A-6,A-7 
 
TARBORO 0-40 4.5-6.5 10    A NP LS,S SM,SP-SM,SW-SM A-2,A-3,A-1 
 40-80 4.5-6.5 10 NP S,COS,LS SP,SP-SM,SW-SM,SM A-2,A-3,A-1 
 

 
 
 
 
 
 
 
 
 
 



Appendix 
 
 
 

44 
 

 
Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
TASSO 0-8 4.5-5.5 .32 B 3-9 CR-SIL,CR-L ML,CL,CL-ML A-4 
 0-8 4.5-5.5 .37  3-9 SIL,L ML,CL-ML,CL A-4 
 8-23 4.5-5.5 .32  9-15 SIL,L,SICL CL A-4,A-6 
 23-34 4.5-5.5 .32  9-15 SICL,CL,CR-SICL CL A-4,A-6 
 34-60 4.5-5.5 .28  14-25 C,CL,SICL CL,ML,MH,CH A-6,A-7 
 
TATE 0-7 5.1-6.0    .28   B NP-13 L,FSL CL,ML,SM,SC A-4,A-6 
 7-38 5.1-6.0   2-12 CL,SCL,L CL,ML,CL-ML A-4,A-6 
 38-72 5.1-5.5   NP-7 GR-FSL CL,ML,GM,GM-GC A-1,A-3,A-4 
 
TATUM 0-6 4.5-5.5 .15 B NP-10 GR-FSL ML,GC,SM A-4 

0-6 4.5-5.5 .15 20-40 GR-SICL,GR-CL CL,GC,SC,CH A-7 
 0-6 4.5-5.5 .20  NP-10 GR-SIL,GR-L,GR-VFSL GM,ML,SM A-4 
 6-42 4.5-5.5 .28  20-45 SICL,SIC,GR-C MH,GM,SM,GC A-7 
 42-46     WB 
 
TATUM 0-6 4.5-5.5 .20 B NP-10 FSL ML,CL,CL-ML,SM A-4 
 0-6 4.5-5.5 .32  12-20 SICL,CL CL A-6,A-7 
 0-6 4.5-5.5 .37  5-15 SIL,L,VFSL ML,CL,CL-ML A-4,A-6 
 6-42 4.5-5.5 .28  20-45 SICL,SIC,C MH,CH A-7 
 42-46     WB 
 
TELLICO 0-8 4.5-5.5 .24 B 12-20 CL CL A-6,A-7 
 0-8 4.5.5.5 .24  3-15 L,SL CL,CL-ML,ML A-4,A-6 
 8-44 4.5-5.5 .28  15-27 CL,C,SC CL,CH A-6,A-7 
 44-58 4.5-5.5 .28  4-20 SL,CL,CN-CL GM-GC,SM-SC,SC,GC A-4,A-6 
        A-2,A-1 
 58-62    UWB 
 
TIFTON 0-10 4.5-6.0 .10 B NP LS,S,FS SM,SP-SM A-2 
 0-10 4.5-6.0 .17  NP-6 SL,FSL,LFS SM,SM-SC A-2 
 10-18 4.5-6.0 .24  NP-7 SL,GR-SL,FSL SM,SM-SC A-2 
 18-33 3.6-6.0 .24  8-22 SCL,GR-SCL SC,CL A-2,A-6,A-4 
 33-64 4.5-5.5 .17  8-23 SCL,SC SC,CL A-2,A-6 
        A-7,A-4 
 64-85 4.5-5.5 .17  8-23 SCL,SC SC,CL A-4,A-6,A-7 
 
TILDEN 0-7 3.6-5.5    .28 C 0-5 FSL CL-ML,ML,SC-SM,SM A-2,A-4 
 7-26 3.6-5.5    .37  8-22 CL,SCL,L CL A-4,A-6,A-7 
 26-56 3.6-5.5    .32  8-25 SCL,L,SL CL A-4,A-6,A-7 
 56-70 3.6-5.5    .37  11-30 SCL,L,SL CL A-6,A-7 
 
TILSIT 0-9 3.6-5.5    .43 C NP-10 SIL,L ML,CL,CL-ML A-4 
 9-24 3.6-5.5    .43  5-20 SIL,SICL,L CL,CL-ML A-4,A-6 
 24-56 3.6-5.5    .43  5-25 SIL,SICL,L CL,CL-ML A-4,A-6,A-7 
 56-65 3.6-5.5    .43  5-35 SIL,SICL,SIC CL,CH,CL-ML A-4,A-6,A-7 
 65     UWB 
 
TOCCOA 0-10 5.1-6.5 .10 B NP-4 SL,LS SM A-2,A-4 
 0-10 5.1-6.5 .24  NP-4 FSL,L,SIL SM,ML A-2,A-4 
 10-60 5.1-6.5 .10  NP-4 SL,L SM,ML A-2,A-4 
 
TOWNLEY 0-6 3.6-5.5 .24 C 12-30 GR-CL,CN-CL,CN-C CL,CH,GC,SC A-6,A-7 
 0-6 3.6-5.5 .28  NP-10 GR-SL,GR-L,GR-SIL ML,CL,CL-ML,GM A-2,A-4 
 0-6 3.6-5.5 .28  NP-7 CN-SL,CN-L,CN-SIL ML,CL-ML,SM,GM A-2,A-4 
 6-22 3.6-5.5 .28  14-37 SICL,SIC,C CL,ML,CH,MH          A-7 
 22-35     VAR 
 35-40     UWB 
 
TOWNLEY 0-6 3.6-5.5 .28 C NP-7 SL,FSL SM,CL-ML,ML A-2,A-4 
 0-6 3.6-5.5 .32  12-30 SICL,CL,C CL,CH A-6,A-7 
 0-6 3.6-5.5 .37  NP-10 L,SIL ML,CL,CL-ML A-4 
 6-22 3.6-5.5 .28  14-37 SICL,SIC,C CL,ML,CH,MH A-7 
 22-35     VAR 
 35-40     UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
                                              

               Depth                     Hydr. ----------Textural Classification ----------- 
 Name          (In)          pH       K  Group P.I.    USDA         Unified               AASHTO 
--------------------------------------------------------------------------------------------------------------- 
TOXEY 0-3 4.5-5.5    .32   D 30-40 C CH,CL A-7 
 3-15 4.5-6.0    .32 45-60 C,SIC CH A-7 
 15-24 6.1-8.4    .37 30-40 C,SIC,SICL CH,CL A-6,A-7 
 24-80 7.4-8.4    .28 15-40 CL,SICL,C CH,CL A-6,A-7 
 
TRINITY 0-6 7.4-8.4    .32   D 35-60 C CH A-7-6 
 6-64 7.4-8.4 .32 35-60 C CH A-7-6 
 64-75 7.4-8.4 .32 35-60 C CH A-7-6 
 
TROUP 0-53 4.5-6.0    .10   A NP LS,LFS SM,SP-SM A-2,A-4 
 0-53 4.5-6.0 .10 NP S,FS,COS SM,SP-SM A-2 
 53-80 4.5-5.5 .20 4-20 SCL,SL,FSL SC,SM-SC,CL-ML,CL A-4,A-2,A-6 
 
TUMBLETON 0-4 4.5-6.5    .15   C NP GR-SL,GR-LS SM A-1,A-2,A-4 
 0-4 4.5-6.5 .20 NP-6 SL,LS SM,SM-SC,ML,CL-ML A-2-4,A-4 
 4-10 3.6-5.5 .32 15-25 SC,SCL SC,CL A-6,A-7 
 10-49 3.6-5.5 .32 22-45 SC,C CH,CL,SC A-7,A-7-5 
 49-56 3.6-5.5 .32 16-47 SC,C,SCL CH,CL,SC,MH A-6,A-7 
 56-72    VAR 
 
TUPELO 0-8 4.5-6.0    .32   D 8-20 SICL,CL CL,ML A-4,A-6,A-7 
 0-8 4.5-6.0 .37 3-10 SIL,L CL-ML,CL,ML A-4 
 8-15 4.5-6.0 .32 9-27 SICL,SIC,SIL CL,CH,MH A-6,A-7,A-4 
 15-65 5.1-8.4 .28 17-40 C,SIC,SICL CH,MH,CL A-7 
 
TUSCUMBIA 0-4 5.1-8.4    .32   D 15-25 SIC,C CL A-7,A-6 
 0-4 5.1-8.4 .32 15-25 SICL,CL,SCL CL A-6,A-7-6 
 4-50 5.1-8.4 .28 30-50 C,SIC,SICL CH A-7 
 
TUSOUITEE 0-13 4.5-6.5    .24   B NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-13 4.5-6.5 .28 NP-7 L,SIL ML,CL-ML,CL,SM A-4,A-5 
 13-26 4.5-6.0 .20 6-15 L,SL,FSL SM-SC,SM,ML,CL-ML A-4,A-6 
 26-47 4.5-6.0 .17 6-15 ST-L,ST-FSL,ST-SL SM,SM-SC A-2,A-4 
 47-65 4.5-6.0 .15 NP-7 STV-L,STV-FSL,STV-SL SM,SM-SC,GM A-2,A-4,A-1 
 
TYLER 0-11 4.5-5.5    .43   C 2-10 SIL CL-ML,ML A-4 
 11-34 4.5-5.5    .43 5-16 SIL,SICL CL,CL-ML A-4,A-6 
 34-60 4.5-5.5    .43 5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 60-85 4.5-5.5    .37 12-22 SICL,C,CR-SICL CL,GC,ML A-6,A-7 
  
UCHEE 0-26 4.5-5.5    .10   A NP LS,S,LFS SM A-2,A-1-B 
 26-39 4.5-5.5 .24 6-20 SL,SCL SC,SM-SC A-2,A-4,A-6 
 39-47 4.5-5.5 .28 18-38 SCL,SC,C MH,CH,CL,SC A-7 
 47-66 4.5-5.5 .28 15-35 SL,SCL,SC MH,CH,CL,SC A-6,A-7 
       A-2-7 
 66-84 4.5-5.5 .24 NP-7 SL,LS SP-SM,SM,SM-SC A-2,A-1-B 
 
 
UNA 0-6 4.5-5.5    .32   D 20-40 C,SICL,SIC CH,CL A-7 
 0-6 4.5-5.5 .32 3-22 CL,L,SCL CL,ML,SC,CL-ML A-6,A-4 
 6-57 4.5-5.5 .28 20-40 C,SICL,SIC CH,CL A-7 
 
URBO 0-9 4.5-5.5    .28   D 20-36 CL,SIC,C CL,CH A-7 
 0-9 4.5-5.5 .49 15-25 SICL,SIL CL A-6 
 9-71 4.5-5.5 .28 20-36 SIC,CL,SICL CL,CH A-7 
 
VAIDEN 0-4 4.5-6.5    .32   D 20-30 SIC,C,SICL MH,CH A-7 
 4-26 4.5-6.0    .32 30-50 C CH,MH A-7 
 26-80 4.5-7.8    .32 30-52 C CH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 
                Depth                     Hydr-               -----------Textural Classification---------       
 Name           (In)         pH        k  Group  P.I.     USDA                    unified           AASHTO 
--------------------------------------------------------------------------------------------------------------- 
VANCE 0-5 4.5-6.0 .15 C NP-7 GR-SL,GR-COSL SM,GM,GM-GC,SM-SC A-1,A-2 
  0-5 4.5-6.0 .24  NP-7 FSL,SL,COSL SM,SM-SC A-2,A-4        
  29-72               VAR 
 
VARINA 0-14 4.5-6.5 15 C NP-3 LS SM,SP-SM A-2 
  0-14 4.5-6.5 17  NP-7 SL SM,SM-SC A-2,A-4 
  14-38 4.5-5.5 28  11-25 SC,CL,C SC,MH,ML,SM A-6,A-7 
  38-80 4.5-5.5 28  8-26 SC,CL,C CL,SC,CH A-4,A-6,A-7 
 
WAGRAM 0-24 4.5-6.0 .10 A NP FS,S SP-SM,SM A-1,A-2,A-3 
  0-24 4.5-6.0 .15  NP LS,LFS SM,SP-SM A-2,A-3 
  24-75 4.5-6.0 .20  8-25 SCL,SL SC A-2,A-4 
         A-6,A-7 
 
WAHEE 0-11 4.5-6.0 .24 D NP-7 SL,FSL SM,SM-SC A-2,A-4 
  0-11 4.5-6.0 .28  2-10 L,SIL,VFSL ML,CL-ML,CL A-4 
  11-56 3.6-5.5 .28  16-54 C,CL,SIC CL,CH A-6,A-7 
  56-65     VAR 
 
WATSONIA 0-3 4.5-6.5 .32 D 16-31 C,SIC CL,CH A-7,A-6 
  3-12 4.5-6.5 .32  45-60 C,SIC CH A-7 
  12-16 7.4-8.4 .37  40-60 C,SIC CH A-7 
  16-30     MARL 
 
WAX 0-10 4.5-6.0 .32 C NP-7 FSL SM,SM-SC,ML A-2,A-4 
  0-10 4.5-6.0 .37  NP-7 L,SIL SM,SM-SC,ML,CL-ML A-4 
  10-30 4.5-5.5 .37  6-18 CL,L,SICL CL,CL-ML A-6,A-4 
  30-60 4.5-5.5 .15  4-10 CR-CL,CR-L,CR-SCL GM-GC,SM-SC,GC,SC A-2-4,A-4 
         A-1-B 
 
WAYNESBORO 0-10 4.5-5.5 .28 B 2-9 L,FSL,CL ML,CL-ML,CL,SM A-4 
  0-10 4.5-5.5 .37  5-15 SIL,SICL CL-ML,CL A-4,A-6 
  10-16 4.5-5.5 .28  9-17 CL,L,SCL CL,ML,SC A-4,A-6,A-7 
  16-60 4.5-5.5 .28  9-32 CL,SC,C MH,CL,ML A-4,A-6,A-7 
 
WEDOWEE 0-10 4.5-5.5 .24 B NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
  0-10 4.5-5.5 .15  NP-6 GR-SL,GR-FSL,GR-L SM,SM-SC A-4,A-2,A-1 
  0-10 4.5-5.5 .28  5-15 SCL,CL SC,CL,CL-ML,SM-SC A-4,A-6 
  10-14 4.5-5.5 .28  NP-15 L,SCL SM,SC,CL,ML A-4,A-6 
  14-32 4.5-5.5 .28  10-25 SC,CL,C SC,ML,CL,MH A-6,A-7 
  32-60 4.5-5.5 .28  5-15 SCL,CL,SL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 
WEHADKEE 0-8 4.5-6.5 .24 D NP-10 FSL,L,SL SM,SC,SM-SC A-2,A-4 
  0-8 4.5-6.5 .32  10-24 SIL,SICL CL,MH,ML A-6,A-7 
  8-40 4.5-6.5 .32  7-25 L,SCL,CL ML,CL,CL-ML A-6,A-7,A-4 
  40-50     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth    Hydr.         ----------Textural Classification ----------- 

 Name   (In)    pH    K  Group P.I.   USDA   Unified   AASHTO 
--------------------------------------------------------------------------------------------------------------- 
WEOGUFKA 0-4 4.5-6.0    .17  C NP-10 CNV-SL,CNV-SIL,CNV-L GMM,SM,ML A-2,A-4 
 0-4 4.5-6.0 .20 NP-10 CN-SL,CN-SIL,CN-L SM,ML,GM A-2,A-4 
 4-10 4.5-5.5 .20 NP-10 CNV-L,CNV-S1CL,CNV-CL GM,GM-GC,SM,SM-SC A-2,A-1-B 
       A-1-A 
 10-28    WB 
                28-32                                 UWB 
 
WESTON 0-9 4.5-6.0    .20  D NP-3 LFS SM A-2,A-4 
 0-9 4.5-6.0 .24 NP-3 FSL,SL ML,SM A-4 
 9-44 4.5-5.0 .24 NP-5 SL,L,FSL SM,SM-SC,ML,CL-ML A-4 
 44-54 4.5-5.0 .32 NP-15 SR-S-C SM,ML,CL,CL-ML A-4,A-6 
 
WHITWELL 0-9 4.5-6.0    .32  C 3-10 L,SIL ML,CL-ML,CL A-4 
 0-9 4.5-6.0 .32 3-10 SL SM,SC,SM-SC A-2,A-4 
       A-1-B 
 9-72 4.5-5.5 .32 3-15 CL,L,SIL CL,CL-ML,ML,SC A-4,A-6 
 
WICKHAM 0-9 4.5-6.0    .15  B NP LS,LFS SM A-2 
 0-9 4.5-6.0 .24 NP-7 SL,FSL,L SM,SM-SC,ML,CL-ML A-4 
 0-9 4.5-6.0 .24 5-15 SCL,CL CL-ML,CL,SC,SM-SC A-2,A-4,A-6 
 9-40 4.5-6.0 .24 5-15 SCL,CL,L CL-ML,CL,SC,SM-SC A-2,A-4 
       A-7-6 
 40-70    VAR 
 
WICKSBURG 0-26 4.5-6.0    .05  B NP GR-COS SP,SP-SM A-1 
 0-26 4.5-6.0 .10 NP LS,LFS SM A-2 
 0-26 4.5-6.0 .10 NP S,FS SM,SP-SM A-2,A-3 
 26-30 4.5-5.5 .20 NP-15 SCL,CL SC,SM-SC,CL,CL-ML A-4,A-6 
 30-65 4.5-5.5 .24 12-20 CL,SC,C CL A-6,A-7 
 
WILCOX 0-5 4.5-5.5    .37  D 15-30 SICL,CL,SIL CL,CH A-7,A-6 
 0-5 4.5-5.5 .37 25-40 SIC CH A-7 
 5-50 3.6-5.5 .32 22-46 C,SIC,SICL CH,MH A-7 
 50-57 3.6-5.5 .28 39-55 C CH A-7 
 57-73    WB 
 
WILKES 0-6 5.1-6.5     .15  C NP-7 STX-SL,STX-L SM,SM-SC A-2,A-4 
       A-1-B 
 0-6 5.1-6.5 .17 NP-7 GR-SL,GR-L,GR-FSL SM,SM-SC A-2,A-4 
       A-1-B 
 0-6 5.1-6.5 .17 NP-7 STV-SL,STV-L SM,SM-SC A-2,A-4 
       A-1-B 
 6-13 5.6-7.8 .28 11-35 S1CL,ST-C,ST-SCL CL,CH,MH A-6,A-7 
 13-48    WB 
 
WILKES 0-6 5.1-6.5     .24  C NP-7 SL,L,FSL ML,SM A-2,A-4 
 0-6 5.1-6.5 .28 10-25 SCL,CL CL,SC A-6,A-7 
 6-13 6.1-7.8 .32 11-35 CL,C,SCL CL,CH A-6,A-7 
 13-48    WB 
 
WILLIAMSVILLE 0-12 4.5-5.5     .32  C 3-10 FSL,SL,L SM-SC,CL-ML,SC,ML A-4 
 0-12 4.5-5.5     .17 NP-3 LS SM A-2 
 12-48 4.5-5.5     .24 20-36 C,SC,CL CL,CH A-6,A-7 
 48-72 4.5-5.5     .24 8-20 SCL,L,SL SC,CL A-4,A-6 
 72-80 4.5-5.5     .24 NP-3 LS,SL SM A-2,A-4 
 
WCLFTEVER 0-7 4.5-5.5     .37  C 3-12 SICL,SIL CL-ML,CL,ML A-4,A-6 
 7-15 4.5-5.5 .32 7-15 SIC,SICL,SIL ML,CL A-4,A-6 
 15-53 4.5-5.5 .32 11-20 SIC,SICL,C ML,MH A-7 
 53-89 4.5-5.5 .32 5-20 L,CL,SICL CL-ML,CL A-6,A-7,A-4   
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH  K Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
WORSHAM 0-8 4.5-5.5 .28 D NP-9 FSL,SL SM,SC,ML,CL A-2,A-4 
 0-8 4.5-5.5 .37  4-12 L,SIL CL,CL-ML A-4,A-6 
 8-50 4.5-5.5 .28  22-40 SCL,SC,C SC,CH,CL A-2,A-7 
 50-70 4.5-5.5 .28  8-30 SL,SCL,CL SC,CL A-2,A-4 
        A-6,A-7 
 
WYNNVILLE 0-7 3.6-5.5 .24 C NP-7 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
 0-7 3.6-5.5 .28  2-14 SIL ML,CL-ML,CL A-4,A-6 
 7-23 3.6-5.5 .24  3-10 L,SCL,SIL SM-SC,SC,CL-ML,CL A-4 
 23-48 3.6-5.5 .20  3-13 L,SCL,SL SM-SC,SC,CL-ML,CL A-4,A-6 
 48-72 3.6-5.5 .20  3-13 L,SCL,CL SM-SC,SC,CL-ML,CL A-4,A-6 
 
YEMASSEE 0-12 3.6-6.0 .15 C NP-4 LS,LFS SM A-2 
 0-12 3.6-6.0 .20  NP-7 SL,FSL SM A-2,A-4 
 12-50 3.6-5.5 .20  4-18 SCL,CL,FSL CL,SC,CL-ML,SM-SC A-2,A-4,A-6 
 50-75 3.6-5.5 .20  NP-20 SCL,FSL,SC SC,SM,CL-ML,SM-SC A-2,A-4,A-6 
 75-90     VAR 
 
YONGES 0-14 5.1-7.8 .15 D NP-7 LFS SM,ML A-2,A-4 
 0-14 5.1-7.8 .20  NP-7 SL,FSL SM,SM-SC,ML A-4 
 0-14 5.1-7.8 .28  3-15 L,SIL CL-ML,CL,ML A-4,A-6 
 14-42 5.1-8.4 .17  6-28 SCL,CL,SC CL-ML,CL,SC,SM-SC A-4,A-6,A-7 
 42-60 6.1-8.4 .20  3-22 FSL,SCL CL,ML,SC,SM A-4,A-6 
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This glossary includes terms used in this handbook that are pertinent to erosion and sediment 
control and stormwater management. 

 
AASHTO classification - The official classification of soil materials and soil aggregate mixtures 
for highway construction used by the American Association of State Highway and 
Transportation Officials (AASHTD). 

 
Abutment - The sloping sides of a valley that support the ends of a dam. 

 
Acid soil - A soil with a preponderance of hydrogen ions (and probably of aluminum) in 
proportion to hydroxyl ions.  Specifically, soil with a pH value less than 7.0. For most practical 
purposes, a soil with a pH value less than 6.6. 

 
Acre-foot - The volume of soil or water that will cover 1 acre to a depth of 1 foot. 

 
Alkaline soil - A soil that has a pH greater than 7.0, particularly above 7.3, throughout most or 
all of the root, zone.  The term is commonly applied to only the surface layer or horizon of a soil. 

 
Alluvial soils - Soils developed from transported and relatively recently deposited material 
(alluvium) characterized by a weak modification (or none) of the original material by soil-
forming processes. 

 
Alluvium - A general term for all detrital material deposited by water and includes gravel, sand, 
clay and mixtures of these. Unless otherwise noted, alluvium is unconsolidated. 

 
Antecedent moisture conditions - The degree of wetness of a watershed at the beginning of a 
storm. 

 
Anti-seep collar - A device constructed around a pipe or other conduit placed through a dam, 
levee, or dike for the purpose of preventing soil movement and piping failures. 

 
Anti-vortex device - A facility placed at the entrance to a pipe conduit structure such as a drop 
inlet spillway or hood inlet spillway to prevent air from entering the structure when the pipe is 
flowing full. 
 
Apron - A pad of non-erosive material designed to prevent scour holes developing at the outlet 
ends of culverts, outlet pipes, grade stabilization structures, and other water control devices. 

Glossary 
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Balled and burlapped plant - A tree or shrub that has been dug up and the soil around the tree 
roots has been retained by enclosing it with burlap. 

 
Bare-root - Trees or seedlings that have been removed from the soil and have exposed roots. 
 
Barrel - A conduit placed through a dam, levee, or dike to control the release of water. 
 
Base flow - Stream discharge derived from groundwater sources as differentiated from surface 
runoff. Sometimes considered to include flows from regulated lakes or reservoirs. 
 
Bearing capacity - The maximum load that a material can support before failing. 
 
Bedrock - The more or less solid rock in place either on or beneath the surface of the earth. It 
may be soft, medium or hard and have a smooth or irregular surface. 
 
Berm - A narrow shelf or flat area that breaks the continuity of a slope. 
 
Borrow area - A source of earth fill material used in the construction of embankments or other 
earth fill structures. 
 
Brownfield - The State of Alabama defines a “brownfield” as any abandoned, idled, or 
underused industrial and commercial property where expansion or redevelopment can be 
complicated by real or perceived contamination. Federal law expands this definition to include 
any real property, the expansion, redevelopment, or reuse of which may be complicated by the 
presences of a hazardous substance, pollutant, or contaminant. The Alabama Department of 
Environmental Management Land Division provides oversight of assessment and remediation 
activities concerning these types of sites through its Brownfield Redevelopment and Voluntary 
Cleanup Program. 
 
Bunchgrass - A grass plant (species) that forms a distinct clump and does not spread by long, 
horizontal stems. 
 
Buoyant weight - The downward force exerted by an object with a specific gravity greater than 
1, when it is submerged in water. 
 
Catch basin - A chamber usually built at the curb line of a street, for the admission of surface 
water to a storm sewer or subdrain, having at its base a sediment sump designed to retain grit and 
detritus below the point of overflow. 
 
Channel stabilization - Protecting the sides and bed of a channel from erosion by controlling 
flow velocities and flow directions using jetties, drops or other structures and/or by lining the 
channel with a suitable liner such as vegetation, riprap, concrete or other similar material. 
 
Chute - A high-velocity, open channel for conveying water down a steep slope without erosion, 
usually paved. 
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Clay - (1) Soil fraction consisting of particles less than - 0.002 mm in diameter. (2) A soil texture 
class which is dominated by clay or at least has a larger proportion of clay than either silt or 
sand. 
  
Coir - A term used to refer to products such as erosion control blankets and wattles manufactured 
from the fibers of coconuts.   
 
Compaction - In soil engineering, the process by which the silt grains are rearranged to decrease 
void space and bring them into closer contact with one another, thereby increasing the weight of 
solid material per cubic foot. In soil quality, a dense layer of soil, created by traffic, that impedes 
root penetration and moist movement through the soil.  
 
Conservation district - A special-purpose entity created under state enabling law to develop and 
carry out a program of soil, water, and related resource conservation, use, and development 
within its boundaries, usually a subdivision of state government with a local governing body but 
with limited authorities. Other names include soil conservation district, soil and water 
conservation district and natural resources district. 
 
Containerized plant - A plant that is grown in a container for the purpose of being transplanted. 
 
Contour - An imaginary line on the surface of the earth connecting points of the same elevation. 
 
Critical area - A severely eroded sediment producing area that requires special management to 
establish and maintain vegetation in order to stabilize soil conditions. 
 
Cut - Portion of land surface or area from which earth has been removed or will be removed by 
excavating; the depth below the original ground surface to the excavated surface. 
 
Cut-and-fill - Process of earth grading by excavating part of a higher area and using the 
excavated material for fill to raise the surface of an adjacent lower area. 
 
Cutoff trench - A long, narrow excavation (keyway) constructed along the center line of a dam, 
dike, levee or embankment and filled with relatively impervious material intended to reduce 
seepage of water through porous strata. 
 
Dam - A barrier to confine or impound water for storage or diversion, to prevent gully erosion, 
or for retention of soil, sediment, or other debris. 
 
Design highwater - The elevation of the water surface at peak flow conditions of the design 
flood. 
 
Design life - The period of time for which a facility is expected to perform its intended function. 
 
Design storm - A selected rainfall pattern of specified amount, intensity, duration, and frequency 
that is used as a basis for design. 
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Dewatering - The removal of water temporarily impounded in a holding basin. 
 
Dibble bar - A tool used for planting trees consisting of either a flat or pointed blade and a bar 
with a handle for pushing the blade into the soil. 
 
Dike - An embankment to confine or control water, often built along the banks of a river to 
prevent overflow of lowlands; a levee. 
 
Discharge - Usually the rate, of .water flow; a volume of a fluid passing a point per unit time 
commonly expressed as cubic feet per second, cubic meters per second, gallons per minute, or 
millions of gallons per day.  
 
Diversion - A channel with a supporting ridge on the lower side constructed at the top, across, or 
at the bottom of a slope for the purpose of controlling surface runoff. 
 
Diversion dike - A barrier built to divert surface runoff. 
 
Divide, drainage - The boundary between watersheds. 
 
Drainageway - A natural or artificial depression that carries surface water to a larger watercourse 
or outlet such as a river, lake, or bay. 
 
Drawdown - Lowering of the water surface in an open channel or lake or groundwater. 
 
Drop inlet - Overall structure in which the water drops through a vertical riser connected to a 
discharge conduit or storm sewer. 
 
Drop spillway - Overall structure in which the water drops over a vertical wall onto an apron at a 
lower elevation. 
 
Drop structure - A structure for dropping water to a lower level and dissipating its surplus energy 
without erosion. 
 
Earth dam - A dam constructed of compacted suitable soil materials. 
 
Embankment - A man-made deposit of soil, rock, or other material often used to form an 
impoundment. 
 
Emergency Spillway - Usually a vegetated earth channel used to safely convey flood discharges 
around an impoundment structure. 
 
Energy Dissipator - A device used to reduce the energy of flowing water to prevent erosion. 
 
Environment - The sum total of all the external conditions that may act upon a living organism or 
community to influence its development or existence. 
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Erodibility - Susceptibility to erosion. 
 
Erosion - The wearing away of the land surface by water, wind, ice, gravity, or other geological 
agents. The following terms are used to describe different types of water erosion: 
 

Accelerated erosion - erosion as a result of the activities of man. 
 
Channel erosion - the erosion process whereby the volume and velocity of flow wears 
away the bed and/or banks of a well-defined channel. 
 
Geologic erosion - the normal or natural erosion caused by geological processes acting 
over long geologic periods and resulting in the wearing away of mountains, the building 
up of floodplains, coastal plains, etc.  
 
Gully erosion - the erosion process whereby runoff water accumulates in narrow channels 
and, over relatively short periods, removes the soil to considerable depths. 
 
Rill erosion - an erosion process in which numerous small channels only several inches 
deep are formed; occurs mainly on recently disturbed and exposed soils. 
 
Splash erosion - the spattering of small soil particles caused by the impact of raindrops on 
wet soils.  
 
Sheet erosion - the gradual removal of a fairly uniform layer of soil from the land surface 
by runoff water. 

 
Evapotranspiration - The combined loss of water from an area by evaporation from the soil 
surface and by transpiration of plants. 
 
Excess rainfall - The amount of rainfall that runs directly off an area. 
 
Fertilizer - Any organic or inorganic material of natural or synthetic origin that is added to a soil 
to supply elements essential to plant growth.  
 
Fertilizer analysis - The percentage composition of fertilizer, expressed in terms of nitrogen, 
phosphoric acid, and potash. For example, a fertilizer with a 6-12-6 analysis contains 6 percent 
nitrogen (N), 12 percent available phosphoric acid (P2O5) and 6 percent water-soluble potash 
(K2O). 
 
Filter fabric - A woven or non-woven, water-permeable material generally made of synthetic 
products such as polypropylene and used in erosion and sediment control applications to trap 
sediment or prevent the movement of fine soil particles.  
 
Flood Peak - The highest stage or greatest discharge attained by a flood event. Thus, peak stage 
or peak discharge. 
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Flood plain - The lowland that borders a stream and is subject to flooding when the stream 
overflows its banks. 

 
Flood stage - The stage at which overflow of the natural banks of a stream begins. 

 
Floodway - A channel, either natural, excavated, or bounded by dikes and levees, used to carry 
flood flows. 

 
Flume - A constructed channel lined with erosion-resistant materials used to convey water on 
steep grades without erosion. 

 
Freeboard - A vertical distance between the elevation of the design high-water and the top of a 
dam, diversion ridge, or other water control device. 

 
Frequency of storm (design storm frequency) - The anticipated period in years that will elapse 
before another storm of equal intensity and/or total volume will recur: a 10-year storm can be 
expected to occur on the average once every 10 years. 

 
Froude no. (F) - A calculated no. for classifying water flow as critical (F=l), supercritical (F>l) or 
subcritical (f<l).  

 
Gabion - A wire mesh cage, usually rectangular, filled with rock and used to protect channel 
banks and other sloping areas from erosion. 
 
Gauge - A device for measuring precipitation, water level, discharge, velocity, pressure, 
temperature, etc., e.g., a rain gauge. A measure of the thickness of metal, e.g., diameter of wire 
or wall thickness of steel pipe. 
 
Geotextile - A permeable textile of synthetic fibers used in earth-related projects. 
 
Gradation - The distribution of the various sized particles that constitute a sediment, soil, or other 
material such as riprap. 
 
Grade - (1) The slope of a road, a channel, or natural ground. (2) The finished surface of a canal 
bed, roadbed, top of embankment, or bottom of excavation; any surface prepared to a design 
elevation for the support of construction such as paving or the laying a conduit. (3) To finish the 
surface of a canal bed, roadbed, top of embankment, or bottom of excavation, or other land area 
to a smooth, even condition. 
 
Grade stabilization structure - A structure for the purpose of stabilizing the grade of a gully or 
other watercourse, thereby preventing further head-cutting or lowering of the channel bottom, 
commonly referred to as a Drop Structure. 
 
Gradient - Change of elevation, velocity, pressure, or other characteristics per unit length; slope. 
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Grading - The cutting and/or filling of the land surface to a desired slope or elevation. 
 
Grass - A member of the botanical family Gramineae, characterized by blade-like leaves that 
originate as a sheath wrapped around the stem.  
 
Grass or legume, annual - A plant which germinates, grows, reproduces, and dies in one growing 
season or 1 year's time. 
 
Grass or legume, cool-season - A grass or legume which is usually planted in the fall or 
occasionally late winter and it makes it growth during the cool season of the year, (fall, late 
winter and spring). Flowering and seed production occur in late spring. Cool-season species are 
usually dormant or make little growth during the hot summer months. 
 
Grass or legume, perennial - A plant which under suitable conditions has the ability to live for 
more than 1 year. A perennial may become dormant at certain times of the year, but will resume 
growth at the end of its dormant period. 
 
Grass or legume, warm-season - A grass or legume which is usually planted in the spring and 
makes it growth during the warm season (late spring and summer months). Flowering and seed 
production usually occur in late summer or early fall. Warm-season species are dormant in the 
winter months. 
 
Grassed waterway - A natural or constructed waterway, usually broad and shallow, covered with 
erosion-resistant, grasses and used to safely conduct surface water from an area. Often referred to 
as a Grass Swale. 
 
Groundcover - Low-growing, herbaceous or woody plants that spread vegetatively to produce a 
dense, continuous cover. 
 
Ground water - That water that moves through the plant root zone and under the influence of 
gravity continues moving downward until it enters the ground water reservoir. 
 
Head - The height of water above any plain of reference. The energy, either kinetic or potential, 
possessed by each unit weight of a liquid, expressed as the vertical height through which a unit 
weight would have to fall to release the average energy possessed. Used in various compound 
terms such as pressure head or velocity head. 
 
Head loss - Energy loss due to friction, eddies, changes in velocity, elevation or direction of 
flow. 
 
Headwater - The source of a stream. The water upstream from a structure or point on a stream. 
 
Hydrograph - A graph showing for a given point on a stream - the discharge, stage (depth), 
velocity, or other property of water with respect to time. 
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Hydrologic cycle - The circuit of water movement from the atmosphere to the earth and back to 
the atmosphere through various stages or processes such as precipitation, interception, runoff, 
infiltration, percolation, storage, evaporation, and transpiration. 
 
Hydrologic soil group - Categories that reflect runoff and are good indicators of infiltration and 
how rapidly water moves through the soil. 
 
 Group  Soil Description  

A   Deep, well drained sands and gravels with low runoff potential and high 
infiltration rates. 

  
B Soils that are moderately deep to deep, moderately drained, moderately 

fine to moderately coarse texture. Moderate runoff potential and moderate 
infiltration rates. 

   
C  Soils with an impeding layer, or moderately fine to fine texture. High 

runoff potential and low infiltration rates. 
 

D Clay, or soils with high water table, or shallow over an impervious layer. 
Very high runoff potential and very low infiltration rates. 

 
Hydrology - The science of the behavior of water in the atmosphere, on the surface of the earth, 
and underground.  
 
Impact basin - A device used to dissipate the energy of flowing water to reduce erosion. 
Generally constructed of concrete partially submerged with baffles to dissipate velocities. 
 
Impervious - Not allowing infiltration. 
 
Impoundment - Generally, an artificial water storage area, as a reservoir, pit, dugout, sump, etc.  
 
Infiltration - The gradual downward flow of water from the surface through soil to ground water 
and water table reservoirs. 
 
Invert - The inside bottom of a culvert or other conduit. 
 
Keyway - A cutoff trench dug beneath the entire length of a dam to cut through soil layers that 
may cause seepage and possible dam failure. 
 
Laminar flow - Flow at relatively slow velocity in which fluid particles slide smoothly along 
straight lines everywhere parallel to the axis of a channel or pipe. 
 
Legume - Any member of the pea or pulse family which includes peas, beans, peanuts, clovers, 
alfalfas, sweet clovers, lespedezas, vetches, black locust, and kudzu. Practically all legumes are 
nitrogen-fixing plants. 
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Liquid limit - The moisture content at which the soil passes from a plastic to a liquid state. 
 
Mean depth - Average depth; cross-sectional area of a stream or channel divided by its surface or 
top width. 
 
Mean velocity - The average velocity of a stream flowing in a channel conduit at a given cross-
section or in a given reach. It is equal to the discharge divided by the cross-sectional area of the 
reach.  
 
Mulch - A natural or artificial layer of plant residue or other materials covering the land surface 
which conserves moisture, holds soil in place, aids in establishing plant cover, and minimizes 
temperature fluctuations. 
 
Natural drainage - The flow patterns of stormwater runoff over the land in its pre-development 
state. 
 
Nonpoint source pollution - Pollution that enters a water body from diffuse origins on the 
watershed and does not result from discernible, confined, or discrete conveyances. 
 
Normal depth - The depth of flow in an open conduit during uniform flow for the given 
conditions. 
 
Open drain - A natural watercourse or constructed open channel that conveys drainage water. 
 
Outfall - The point, location, or structure where runoff discharges from a drainageway or conduit 
to a receiving stream or body of water.  
 
Outlet - The point of water disposal from a stream, river, lake, tidewater, or artificial drain. 
 
Outlet channel - A waterway constructed or altered primarily to carry water from man-made 
structures, such as smaller channels, tile lines, and diversions. 
 
Peak discharge - The maximum instantaneous flow from a given storm condition at a specific 
location. 
 
Percolation - The movement of water through soil. 
 
Percolation rate - The rate, usually expressed as inches/hour or inches/day, at which water moves 
through the soil profile. 
 
Perennial stream - A stream that maintains water in its channel throughout the year. 
 
Pervious - Allowing movement of water. 
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Pesticides - Chemical compounds used for the control of undesirable plants, animals, or insects. 
The term includes insecticides, herbicides, algaecides, rodenticides, nematicides, fungicides, and 
growth regulators. 
 
pH - A numerical measure of hydrogen ion activity. The neutral point is pH 7.0. All pH values 
below 7.0 are acid and all above 7.0 are alkaline. 
 
Physiographic region (Province) - Large-scale unit of land defined by its climate, geology, and 
geomorphic history and, therefore, relatively uniform in physiographic features. 
 
Plastic index - The numerical difference between the liquid limit and the plastic limit of soil; the 
range of moisture content within which the soil remains plastic. 
 
Plastic limit - The moisture content at which a soil changes from a semi-solid to a plastic state. 
 
Plunge pool - A basin used to dissipate the energy of flowing water usually constructed to a 
design depth and shape. The pool may be protected from erosion by various lining materials. 
 
Point source - Any discernible, confined and discrete conveyance, including but not limited to 
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, vessel or other floating 
craft, from which pollutants are or may be discharged. (Public Law 92-500, Section 5014). 
 
Pollutant - Pollutant includes but is not limited to sediment, dredged spoil, solid waste, 
incinerator residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological 
materials, radioactive materials, heat, wrecked or discarded equipment, rock, sand, cellar dirt and 
industrial, municipal and agricultural waste discharged into water. 
 
Porosity - The volume of pore space in soil or rock.  
 
Principal spillway - A dam spillway generally constructed of permanent material and designed to 
regulate the normal water level, provide flood protection and/or reduce the frequency of 
operation of the emergency spillway. 
 
Qualified design professional - A person adequately trained, experienced and in some instances 
registered, to plan and/or design erosion and sediment control and stormwater measures 
applicable to site conditions where assistance is provided. Certified or registered professionals 
are bound by their ethics commitment to practice in only the areas that they have adequate 
expertise. Designing certain measures is restricted by state law to specific categories of 
professionals, i.e. structural measures can only be designed in Alabama by professional 
engineers registered in Alabama. 
 
Rainfall intensity - The rate at which rain is falling at any given instant, usually expressed in 
inches per hour. 
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 Rational method - A means of computing storm drainage flow rates, Q, by use of the formula  
Q = CIA, where C is a coefficient describing the physical drainage area, I is the rainfall intensity 
and A is the area. 
 
Reach - The smallest subdivision of the drainage system consisting of a uniform length of open 
channel. Also, a discrete portion of river, stream or creek.  
 
Receiving stream - The body of water into which runoff or effluent is discharged. 
 
Retention - The permanent storage of stormwater to prevent it from leaving the development site; 
Storage for temporary periods is referred to as detention. 
 
Revetment - A constructed face or wall. 
 
Rhizome - A modified plant stem that grows horizontally underground. A rhizomatous plant 
spreads (reproduces) vegetatively and can be transplanted with rhizome fragments. 
 
Rill - A small intermittent watercourse with steep sides, only a few inches deep. 
 
Riparian - Of, on, or pertaining to the banks of a stream, river, or pond. 
 
Riparian rights - A principle of common law which requires that any user of waters adjoining or 
flowing through his lands must so use and protect them that he will enable his neighbor to utilize 
the same waters undiminished in quantity and undefiled in quality. 
 
Riser - The inlet portions of a drop inlet spillway that extend vertically from the pipe conduit 
barrel to the water surface. 
 
Runoff - That portion of precipitation that flows from a drainage area on the land surface, in 
open channel or in stormwater conveyance systems. 
 
Sand - (1) Soil particles between 0.05 and 2.0 mm in diameter. (2) A soil textural class inclusive 
of all soils which are at least 70% sand and 15% or less clay. 
 
Saturation - In soils, the point at which a soil or an aquifer will no longer absorb any amount of 
water without losing an equal amount. 
 
Scarified seed - Seed which has been subjected to abrasive treatment to encourage germination. 
 
Scour - The clearing and digging action of flowing water, especially the downward erosion 
caused by stream water in sweeping away mud and silt from the stream bed and outside bank of 
a curved channel. 
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Sediment - Solid material, both mineral and organic, that is in suspension, is being transported, 
or has been moved from its site of origin by air, water, gravity, or ice and has come to rest on the 
earth's surface. 
 
Sediment delivery ratio - The fraction of the soil eroded from upland sources that actually 
reaches a stream channel or storage reservoir.  
 
Sediment pool - The reservoir space allotted to the accumulation of sediment during the life of 
the structure. 
 
Seedbed - The soil prepared by natural or artificial means to promote the germination of seed and 
the growth of seedlings. 
 
Seedling - A young plant grown from seed, either planted or a volunteer. 
 
Sensitive Waters  - A non-regulatory term to describe waters of the state that have been 
classified, designated, or otherwise identified to have increased significance or recognized uses 
such as waters classified as suitable for swimming and other whole body water contact sports 
(S), public water supply (PWS), etc., waters designated as outstanding national resource waters 
(ONRW) or outstanding Alabama water (OAW), and water designated as a Tier 1 (impacted 
water), CWA Section 303(d) listed water, etc. where specialized planning and an increased level 
of BMP  implementation may be warranted. 
 
Silt - (1) Soil fraction consisting of particles between 0.0002 and 0.05 mm in diameter. (2) A soil 
textural class indicating more than 80% silt. 
 
Slope - Degree of deviation of a surface from the horizontal; measured as a numerical ratio or 
percent. Expressed as a ration, the first no. is the horizontal distance (run) and the second is the 
vertical distance (rise), e.g., 2:1. Slope can also be expressed as the rise over the run. For 
instance, a 2:1 slope is a 50 percent slope. 
 
Sod - A surface layer of turf grass (including roots and surface soil) harvested in blocks or rolls 
and transported for establishment at another site. 
 
Soil - The unconsolidated mineral and organic material on the immediate surface of the earth that 
serves as a natural medium for the growth of land plants. 
 
Soil horizon - A horizontal layer of soil that, through processes of soil formation, has developed 
characteristics distinct from the layers above and below. 
 
Soil permeability - The attribute of a soil that enables water or air to move through it. Usually 
expressed in inches/hour or inches/day. 
 
Soil profile - A vertical section of the soil from the surface through all horizons. 
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Soil structure - The relation of particles or groups of particles which impart to the whole soil a 
characteristic manner of breaking; some types are crumb structure, block structure, platy 
structure, and columnar structure. 
 
Soil texture - The physical structure or character of soil determined by the relative proportions of 
the soil separates (sand, silt and clay) of which it is composed. 
 
Spillway - A passage such as a paved apron or channel for surplus water over or around or 
through a dam or similar structure. An open or closed channel, or both, used to convey excess 
water from a reservoir. It may contain gates, either manually or automatically controlled, to 
regulate the discharge of excess water. 
 
Sprig - The section of plant stem material (rhizome, shoot, or stolon) used in vegetative planting 
referred to as sprigging. 
 
Stolon - Plant stem that grows horizontally on the oil surface. 
 
Storm frequency - The time interval between major storms of predetermined intensity and 
volumes of runoff, e.g., a 5-year, 10-year or 20-year storm. 
 
Storm sewer - A sewer that carries stormwater, surface drainage, street wash and other wash 
waters, but excludes sewage and industrial wastes, preferably called a storm drain. 
 
Stormwater pollution prevention plan (SWPPP) – EPA description of a comprehensive site-
specific plan of measures committed to address all water (pollutant) discharges and receiving 
waterbody quality related challenges and issues that are expected to be created by construction 
on a specific site. The ADEM Construction Best Management Practices Plan (CBMPP) is 
equivalent to SWPPP. 
   
Streambanks - The usual boundaries, not the flood boundaries, of a stream channel. Right and 
left banks are named facing downstream. 
 
Subcritical flow - Flow at relatively high velocity where the wave from a disturbance can more 
upstream. Froude No. less than 1. 
 
Subsoil - The B horizons of soils with distinct profiles. In soils with weak profile development 
the subsoil can be defined as the soil below which roots do not normally grow. 
 
Subsurface drain - A pervious backfilled trench usually containing stone and perforated pipe for 
intercepting groundwater or seepage. 
 
Subwatershed - A watershed subdivision of unspecified size that forms a convenient natural unit. 
 
Supercritical flow - Flow at relatively high velocity where - the wave from a disturbance will 
always be swept downstream. Froude no. is greater than 1. 
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Surface runoff - Precipitation that falls onto the surfaces of roots, streets, the ground, etc., and is 
not absorbed or retained by that surface, but collects and runs off. 
 
Swale - An elongated depression in the land surface that is at least seasonally wet, is usually 
heavily vegetated, and is normally without flowing water. Swales conduct stormwater into 
primary drainage channels and may provide some groundwater recharge. 
 
Tailwater depth - The depth of flow immediately downstream from a discharge structure. 
 
Temporary cover - Temporary vegetative cover of rapid growing annual grasses, small grains, or 
legumes to provide initial, temporary cover for erosion control on disturbed sites. 
 
Toe of dam - The base or bottom of the sloping faces of a constructed dam at the point of 
intersection with the natural ground surface. A dam has an inside toe (the impoundment or 
upstream side) and an outside toe (the downgradient side). 
 
Toe of slope - The base or bottom of a slope at the point where the ground surface abruptly 
changes to a significantly flatter grade. 
 
Topography - General term to include characteristics of the ground surface such as plains, hills, 
mountains, degree of relief, steepness of slopes, and other physiographic features. 
 
Topsoil - The dark-colored surface layer or A horizon of a soil. When present it ranges in depth 
from a fraction of an inch to 2 or 3 ft.; equivalent to the plow layer of cultivated soils. 
Commonly used to refer to the surface soil layer(s), enriched in organic matter and having 
textural and structural characteristics favorable for plant growth. 
 
Trash rack - A structural device used to prevent debris from entering a pipe spillway or other 
hydraulic structure. 
 
Turbidity - Cloudiness of a liquid, caused by suspended particles (silt, clay, organic material, 
etc.) before the particles settle out. Small clay particles known as colloids remain in suspension 
for long periods of time and are a major contributor to turbidity where they exist.  
 
Turf - Surface soil supporting a dense growth of grass and associated root mat. 
 
Unified soil classification system - A classification system based on the identification of soils 
according to their particle size, gradation, plasticity index, and liquid limit. 
 
Uniform flow - A state of steady flow when the mean velocity and cross-sectional area remain 
constant in all sections of a reach. 
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Vegetative stabilization - Protection of erodible or sediment-producing areas with: permanent 
seeding, producing long-term vegetative cover, short-term seeding, producing temporary 
vegetative cover, or sodding, producing areas covered with a turf of a perennial sod-forming 
grass. 
 
Watercourse - A definite channel with bed and banks within which concentrated water flows, 
either continuously or intermittently. 
 
Water quality - A term used to describe the chemical, physical, and biological characteristics of 
water, usually in respect to its suitability for a particular purpose. 
 
Waters of the State - [of Alabama] means waters of any river, stream, watercourse, pond, lake, 
coastal, groundwater or surface water, wholly or partially within the State, natural or artificial.  
This does not include waters which are entirely confined and retained completely upon the 
property of a single individual, partnership or corporation unless such waters are used in 
interstate commerce", Code of Alabama 1975, § 22-22-1(b)(2), as amended.  Waters "include all 
navigable waters" as defined in 33 U.S.C. § 1362(7), as amended, which are within the State of 
Alabama. 
 
Watershed - The region drained by or contributing water to a stream, lake, or other body of 
water. 
 
Watershed area - The area of all land and water within the confines of a drainage divide. 
 
Weir - A device for measuring or regulating the flow of water. 
 
Wetland -  Areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions (from Army Corps of Engineers 
1987 Wetlands Delineation Manual). 
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Documents Used as Resources in Updating the Alabama Handbook 

 
These documents were used by the authors in developing the handbook. Some drawings and sketches 
were copied without any changes except page numbers.  
 
Georgia Soil and Water Conservation Commission, 2000. Manual for Erosion and Sediment Control in 
Georgia. 
 
Maryland Department of the Environment Water Management Administration, 2000. 2000 Maryland 
Stormwater Design Manual Volumes I & II. 
 
Mid-American Association of Conservation Districts, 1999. Protecting Water Quality – A field guide to 
erosion, sediment and stormwater best management practices for development sites in Missouri and 
Kansas.  
 
North Carolina Department of Environment, Health, and Natural Resources, Division of Land Resources, 
1994. Erosion and Sediment Control Planning and Design Manual. 
 
Pirone, 1978. Tree Maintenance. 
 
Pirone, 1979. Tree Maintenance. 
 
U.S.D.A. – Natural Resources Conservation Service, 2002. Alabama Field Office Technical Guide. 
 
 

Documents Available Electronically to Use in Designing Best Management Practices 

 
Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on 
Construction Sites and Urban Areas, 2003.  
http://www.swcc.state.al.us/erosion_handbook.htm  
 
Best Management Practices: An Owner’s Guide to Protecting Archaeological Sites 
http://dhr.dos.state.fl.us/culturalmgmt/Handbook.pdf 
 
 
TR-55, Urban Hydrology for Small Watersheds 
http://www.wcc.nrcs.usda.gov/water/quality/common/tr55/tr55.pdf 
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Stream Corridor Restoration 
http://www.usda.gov/stream_restoration/ 
 
Soil Bioengineering for Upland Slope Protection and Erosion Reduction 
ftp://ftp-nhq.sc.egov.usda.gov/NHQ/pub/outgoing/jbernard/CED-Directives/efh/EFH-Ch18.pdf 
 

Other Related Documents Available Electronically  

 
Alabama Department of Environmental Management Regulations 
http://www.adem.state.al.us/regulations.htm 
 
Alabama Department of Environmental Management Construction Stormwater Program 
NPDES program rules (ADEM Administrative Code 335-6-12) for regulated construction sites equal to or 
greater than one (1) acre in size, and noncoal, nonmetallic mining and dry mineral processing sites less 
than five (5) acres in size, can be viewed and downloaded at 
http://www.adem.state.al.us/FieldOps/Permitting/Construction/construction.htm 
 
Alabama Department of Environmental Management Coastal Program 
http://www.adem.state.al.us/FieldOps/Coastal/coastatl.htm 
 
Federal Highway Department Hydraulic Publications 
http://www.fhwa.dot.gov/bridge/hydpub.htm 

Resource Agencies 

The following agencies have a role in various aspects of land disturbances. 
 
Alabama Department of Environmental Management Field Operations Division Offices 
 

Montgomery MNPS 
Phone:  (334) 394-4311 
Fax:  (334) 394-4326 

1400 Coliseum Boulevard 
Montgomery, AL  36110-2059   
PO Box 301463 
Montgomery, AL  36130-1463 

mnps@adem.state.al.us 

Birmingham Branch 
Phone:  (205) 942-6168 
Fax:  (205) 941-1603 

110 Vulcan Road 
Birmingham, AL  35209-4702 

bhamail@adem.state.al.us 

Decatur Branch 
Phone:  (256) 353-1713 
Fax:  (256) 340-9359 

2715 Sandlin Road, S.W. 
Decatur, AL  35603-1333 

decaturmail@adem.state.al.us 

Mobile Branch 
Phone:  (251) 450-3400 
Fax:  (251) 479-2593 

2204 Perimeter Road 
Mobile, AL  36615-1131 

mobilemail@adem.state.al.us 

Mobile Branch-Coastal Program 
Certification 
Phone:  (251) 432-6533 
Fax:  (251) 432-6598 

4171 Commanders Drive 
Mobile, AL  36615-1421 

coastal6@adem.state.al.us 
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Alabama Historical Commission 
468 South Perry Street 
Montgomery, Alabama 36130-0900 
334-242-3184  
http://www.preserveala.org 
 
Alabama Soil and Water Conservation Committee  
P.O. Box 304800 
Montgomery, Alabama 36130-4800 
Phone: 334/242-2620 
Fax: 334-242-0551 
http://www.swcc.state.al.us 
 
Geological Survey of Alabama  
420 Hackberry Lane 
Tuscaloosa, Alabama 35486-6999 
(205) 349-2852  
http://www.gsa.state.al.us 
 
Soil and Water Conservation Districts 
A Soil and Water Conservation District is located in each county and usually listed in the phone book 
with the other local government offices. 
 
 
U.S. Army Corps of Engineers 
Mobile District Nashville District  
P.O. Box 2288 3701 Bell Road 
Mobile, AL 36628-0001 Nashville, TN 37214-2660 
Phone:  251-690-3776 Phone:  615-369-7500 
Fax:  251-690-2660 Fax:  615-369-7501 
 
 
U.S. Dept. of Agriculture – Natural Resources Conservation Service 
Alabama State Office 
3381 Skyway Drive 
P. O. Box 311 
Auburn, AL 36830 
1-800-342-9893 
Fax: 1-334-887-4551 
http://www.al.nrcs.usda.gov 
 
In addition, a Field Office of the Natural Resources Conservation Service is located in most counties (if 
not, a contact can be made through the local soil and water conservation district office) 
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U.S. Dept. of Interior - Fish and Wildlife Service 
Daphne Ecological Services Field Office  
P.O. Drawer 1190 
1208-B Main Street 
Daphne AL 36526 
251-441-5181 phone 
251-441-6222 fax 
http://www.fws.gov/section7/section7.html 
 
US Environmental Protection Agency  
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 
404-562-9900 
1-800-241-1754 
http://www.epa.gov/region4/divisions 
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This section provides a location to file items that have importance on a local, regional or 
watershed basis. Examples of such items include city and county erosion and sediment control 
ordinances and Coastal Zone Program guidelines. 
 
The materials that are filed here are to be determined, obtained and filed by the Handbook user.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Local Information 
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Introduction 
 
 
 
 
The Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on 
Construction Sites and Urban Areas (June 2003) provides guidance for preventing or minimizing the 
related problems of erosion, sediment and stormwater on construction sites associated with non-
agricultural development.  
 
This latest update of the Handbook is designed to provide comprehensive information useful to planners, 
designers, developers, contractors and inspectors. Contents of the previous handbook were updated and 
divided into two volumes to make the contents more user-friendly. Additional practices were added to 
make the Handbook more comprehensive.  
 
Volume I provides essential information that can be used by trained planners and designers to develop 
sound plans and designs.   
 
Volume II provides information that can be used by developers, contractors and inspectors to install and 
maintain the measures, commonly referred to as Best Management Practices.  
 
Potential Handbook users should recognize that plans, designs, installation and maintenance are integral 
and related aspects of site development. Each aspect has a role in sound development and protection of 
natural resources. With this viewpoint, we recognize that both volumes of the Handbook contain 
information necessary for site stewardship. Depending upon their role in the development process, users 
may need one or both of the volumes.  
 
Yes, regulations are necessary for several reasons, but a conservation ethic that recognizes that our natural 
resources should be protected during and after development should be adopted by each party involved in 
land development. This approach puts the tasks of erosion control, sediment control and stormwater 
management in a proactive mode.  
 
The State Committee encourages those involved in construction activities to voluntarily and aggressively 
embrace sound technology and practice strong stewardship of our land and water resources. This is an 
approach that ultimately maximizes benefits to those involved and protects the environment 
 
 
 
Stephen A. Cauthen, Executive Director 
Alabama Soil and Water Conservation Committee  
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Chapter 1 
 

Erosion, Sedimentation and Stormwater Processes 
(Overview) 

This chapter presents a simple overview of the processes referred to as erosion, 
sedimentation and stormwater. If in-depth information is needed on these subjects, 
other references, including Volume I, should be used. 

Processes 

Erosion is the process by which the land surface is worn away by the action of water, 
wind, ice or gravity. Water-related erosion is the primary problem in developing 
areas of Alabama. 
    
With the exception of shorelines and stream channels where erosion may be rapid 
and catastrophic, geologic erosion occurs at very slow rates. This natural erosion 
process, which has taken place over millions of years, has probably occurred at rates 
comparable to erosion in our current forests. 
 
The erosion accelerated by the disturbances of humans is referred to as “accelerated 
erosion” and can be significant and create adverse impacts. 
 
Sedimentation is the process that describes soil particles settling out of suspension. 
Associated with sedimentation is turbidity, a cloudy or muddy condition of water 
usually resulting from eroded soil suspended in the water. 
 
Stormwater refers to the water flowing over the land during and immediately 
following a rainstorm.  

Factors Influencing Erosion, Sedimentation and Stormwater 

Erosion is influenced primarily by climate, topography, soils, and vegetative cover.  
 
Climate includes rainfall and temperature. The frequency, intensity and duration of 
rainfall are the principal aspects of rainfall influencing the volume of runoff and 
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sediment (potential) from a given area. As the volume and intensity of rainfall 
increase, the ability of water to detach and transport soil particles increases. When 
storms are frequent, intense, and of long duration, the potential for erosion of bare 
soils is high. Temperature has a major influence on soil erosion.  Frozen soils are 
relatively erosion resistant. However, bare soils with high moisture content are 
subject to uplift or "spew", by freezing action, and are usually very easily eroded 
upon thawing. 
 
Topography includes the shape and slope characteristics of an area or watershed and 
influences the amount and duration of runoff. The greater the slope length and slope 
gradient, the greater the potential for runoff, erosion and sediment delivery.  
 
Soils aspects include soil texture, soil structure, organic matter content and 
permeability. In addition, in many situations compaction is significant. These aspects 
greatly determine the erodibility of soil.  
 
Soils containing high percentages of sand and silt are the most susceptible to 
detachment because they lack inherent cohesiveness characteristics. However, 
the high infiltration rates of sands either prevent or delay runoff except where 
overland flow is concentrated. Clearly, well-graded and well-drained sands are 
usually the least erodible soils in the context of sheet and rill erosion.  
 
Clay and organic matter act as a binder to soil particles thus reducing erodibility. As 
the clay and organic matter content of soils increase, the erodibility decreases. But, 
while clays have a tendency to resist erosion, they are easily transported by water 
once detached.  
 
Soils high in organic matter resist raindrop impact and the organic matter also 
increases the binding characteristics of the soil.  
 
Sandy and silty soils on slopes are highly susceptible to gully erosion where flows 
concentrate because they lack inherent cohesiveness. 
 
Vegetative cover is an extremely important factor in reducing erosion at a site. It will: 
 

a. Absorb energy of raindrops. 
b. Bind soil particles. 
c. Slow velocity of runoff water. 
d. Increase the ability of a soil to absorb water. 
e. Remove subsurface water between rainfall events through the process of 

evapotranspiration. 
 
By limiting the amount of vegetation disturbed and the exposure of soils to erosive 
elements, soil erosion can be greatly reduced. 
 
Sedimentation is influenced by the nature of the suspended particles and by the 
velocity of the runoff. 
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Gravel and sand, the heavier and larger particles, settle out more rapidly than silt and 
clay particles.  
 
Silt and clay particles are easily transported and settle out very slowly.  
 
Slower velocities associated with flatter terrain or structures such as silt fence and 
sediment basins dissipate the energy in runoff and allow sediment to be deposited. 
However, it is difficult, and perhaps impossible in some instances, to totally eliminate 
the transport of the clay and silt particles even with the most effective erosion control 
practices. It is the small soil particles that are suspended in the runoff that have the 
most effect on turbidity and have adverse impacts on water quality. 
 
Stormwater (rate and total flow) is influenced by climate, soils, geology, topography, 
vegetative cover and, most importantly, land use.  
  
Runoff intercepted by vegetation and evaporated or transpired is lost from runoff. A 
small portion of the water that infiltrates into the soil and groundwater is delivered to 
streams as delayed flow and does not contribute directly to peak stormwater runoff.  
 
As an area becomes urbanized, the peak rate of runoff and volume of runoff increase. 
These effects are caused by: 1) a reduction in the opportunity for infiltration, 
evaporation, transpiration and depression storage; 2) an increase in the amount of 
imperviousness; and, 3) modification of the surface drainage pattern, including the 
associated development of stormwater management facilities. 

Impacts of Land Development on Water Quality and Water Quantity 

Of primary importance to water quality is the "first flush" in a watershed. This term 
describes the combined actions that erosion, sedimentation and stormwater have on 
accumulated pollutants (sediment, pesticides, fertilizers, animal wastes, petroleum 
products and heavy metals). In the early stages of runoff the land surfaces are flushed 
by the stormwater. This flushing creates a loading of pollutants. Extensive studies in 
Florida have determined that the first flush equates to the first one inch of runoff 
which carries 90% of the pollution load from a storm (USGS, 1984).  “First flush” 
effects generally diminish as the size of the drainage basin increases and the amount 
of impervious area decreases. 
 
The potential off-site effects include increased flooding, accelerated erosion of 
stream systems, increased sediment deposition in both streams and floodplains and 
adverse impacts on the biological communities associated with the streams and 
floodplains.  
 
Each progression toward more intensive land use tends to disrupt the ongoing natural 
processes which protect and preserve water quality and water quantity. Therefore, to 
ensure future protection of water resources, it is imperative that land uses be 
managed in a responsible way. 
 



Chapter 1 
 

4 

As we reflect on the processes and the potential impact, we recognize the importance 
of sound site planning, timely and proper installation of the measures planned and the 
need for long-term maintenance of measures that sustain site stabilization.  
 
If the best available technology is used for planning, design, installation and 
maintenance of erosion and sediment control and stormwater management the 
impacts of land development will be minimized.  
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Plans for Erosion Control, Sediment Control                        
and Stormwater Management 

The purpose of this chapter is to provide an overview of erosion control, sediment 
control and stormwater management plans. Plans (and practice specifications) should 
be referred to throughout a construction project and are, therefore, important to 
contractors and inspectors. 
 
Construction plans for site development should include sound plans for erosion 
control, sediment control and stromwater management. Because of its significance as 
both an indicator of water quality, turbidity should be included in the thought process 
during planning for erosion and sediment control. Although they may sometime be 
discussed separately, erosion control, sediment control and stormwater management 
are interrelated and when planning occurs the process must conceive a system of 
practices and measures that consider all three together. 
 
Property owners or operators are responsible for providing sound plans. This is 
accomplished by using qualified professionals for plan preparation. Plan preparation 
is an integral part of facility plan development. One cannot be done without 
consideration of the other.  
 
Those involved in construction can benefit by understanding some of the basic 
planning concepts which should be embedded in plans. Such an understanding makes 
schedules, sequence of installation and maintenance more supportable.  These 
concepts include the following items. 
 

1. Minimize the area disturbed by leaving existing vegetation that does not have 
to be removed. 

 
2. Minimize the period of bare ground by shortening construction periods and 

staging a project when possible. 
 

3. Sequence installation in a manner that supports shortened construction 
periods and permits the use of temporary and permanent seeding when the 
practices can be most effective. 
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4. Use perimeter sediment control measures that minimize sediment transport 
off of the disturbed site. 

 
5. Plan erosion control for all kinds of erosion that may occur depending upon 

specific site conditions. 
 

6. Give special attention to cut and fill slopes. 
 

7. Give special attention to sites that are transected by streams or are in close 
proximity to streams and wetlands. 

 
8. Make erosion control plantings at every opportunity. 

 
9. Prevent sediment from leaving a construction site at entrance/exits during 

muddy periods. 
 

10. Maintain practices to ensure their effectiveness. This includes regular 
inspections of the practices, the site, off-site areas and receiving streams. 

 
There are typically two components of a plan: a site plan map showing locations of 
the planned practices, referred to by some as best management practices, and a 
written narrative. It is common to see the written narrative recorded on the site plan 
map.  
 
Plans should contain enough information to ensure that the party responsible for 
development of a site can install the measures in the correct sequence at the 
appropriate season of the year. Sufficient information should be included to provide 
for maintaining the practices and measures during construction and after installation 
has been completed. A schedule of regular inspections should be set forth to ensure 
that repairs and maintenance receive appropriate attention and is accomplished. 
 
Associated with plans are designs that show details of the practices. Designs include 
essential information such as size, shape, elevations and materials for the practices. 
Prior to start of construction, designs should be prepared by qualified design 
professionals and made available for use by contractors during construction. 
 
It is important to recognize that there are instances that plans quite often need 
revising because of a number of reasons such as (a) interruptions by weather or 
contractual reasons alters the construction schedule, (b) a determination after 
construction begins that a different combination of practices is needed, and (c) design 
specifications cannot be met because of unavailability of materials.  
  
For more details on planning concepts and plan preparation, additional information 
can be found in Volume I (Chapter 2 General Planning Concepts, and Chapter 3 Plan 
Preparation). 
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Construction Exit Pad (CEP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A construction exit pad is a stone base pad designed to provide a buffer area where 
mud and caked soil can be removed from the tires of construction vehicles to avoid 
transporting it onto public roads.  This practice applies anywhere traffic will be 
leaving a construction site and moving directly onto a public road or street. 

Typical Components of the Practice 

• Site Preparation  
• Grading 
• Stabilization with Geotextile Fabric (where needed to provide stability) 
• Aggregate Placement 
• Construction Verification 

Construction 

Prior to start of construction, temporary gravel construction entrance/exit pads should 
be designed by a qualified design professional and plans and specifications should be 
available to field personnel. 
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Site Preparation 

Remove all vegetation and other unsuitable material from the foundation area, grade 
and crown the area for positive drainage. 

Grading 

Utilize a diversion to direct any surface flow away from the construction exit pad.  
 
Install pipe under the pad if needed to maintain drainage ditches along public roads. 
 
Divert all construction exit pad runoff and drainage to a sediment trap or basin. 

Stabilization 

If wet conditions or soft soils are anticipated, place geotextile filter fabric on the 
graded foundation prior to placing the aggregate to improve stability. 

Aggregate Placement 

Place specified stone size to lines and grade shown on plans.  Leave surface smooth 
and sloped for drainage. 

Construction Verification 

Check all components during construction and installation to ensure that 
specifications are being met for the components. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Inadequate runoff control and sediment washes onto public road: install 
diversions or other runoff control measures. 

 
• Ruts and muddy conditions develop as stone are pressed into soil; increase 

stone size or pad thickness, or add geotextile fabric. 
 

• Pad too short for heavy construction traffic: consult design professional 
about extending pad to the necessary length.  
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Maintenance 

Remove large chunks of mud or caked soil from construction exit pad daily to 
minimize sediment buildup. 
 
Inspect stone pad and sediment disposal area weekly and after storm events or heavy 
use. 
 
Reshape pad as needed for drainage and runoff control. 
 
Top-dress with clean specified stone as needed to maintain effectiveness of the 
practice. 
 
Immediately remove mud or sediment tracked or washed onto public road. 
Repair any broken road pavement immediately. 
 
Remove unneeded exit pad materials from areas where permanent vegetation will be 
established. 
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Land Grading (LG) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Land grading is reshaping of the ground surface to provide suitable topography for 
buildings, facilities and other land uses, to control surface runoff, and to minimize 
soil erosion and sedimentation both during and after construction.  This practice 
applies to sites where the existing topography must be modified to prepare for 
another land use, or where adapting proposed development to the existing landscape 
can reduce the erosion potential of the site and the cost of installing erosion and 
sediment control measures. In some instances other practices such as diversions can 
be used to reduce the length of continuous slopes and reduce erosion potential.  

Typical Components of the Practice 

• Scheduling  
• Outlet   
• Sediment Control  
• Site Preparation 
• Grading 
• Erosion Control 
• Construction Verification 
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Construction 

Prior to start of construction, the site grading plan should be designed by a qualified 
design professional.  The grading plan should show disturbed areas, cuts, fills, and 
finished elevations for all graded areas.  Plans and specifications should be referred 
to by field personnel throughout the construction process.   

Scheduling 

Grading activities should be scheduled to minimize the area disturbed.  

Outlet   

Runoff from disturbed areas should be controlled at the outlets with proper runoff 
conveyance practices, such as drop structures, riprap-lined swales, or rock outlets.  

Sediment Control 

Appropriate sediment control measures should be installed to minimize sediment 
delivery off-site until other measures can be installed to prevent erosion. The 
measures should be installed as specified and in the sequence shown in the design 
plan. 

Site Preparation 

Determine exact location of underground utilities. 
 
Remove and stockpile topsoil (see Topsoiling practice). 
 
Clear and grub areas by removing trees, vegetation, roots and other debris. Check fill 
to make sure it is does not contain brush, rubbish, oversized rocks or other 
objectionable material. 

Grading 

Place fill in layers and compact as specified by the grading plan 
 
Construct slope breaks as shown on the grading plan. 
 
Keep diversions and other water conveyance measures free of sediment during all 
phases of development, including grading. 
 
Install subsurface drains (see Subsurface Drains practice) in areas where seepage 
interferes with the grading operations, or where required to improve slope stability or 
soil bearing capacity. 
 
The final trip over slopes using equipment with tracks should be made up-and-down 
the slopes to establish cleat marks on the contour (“tracking”). 
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Erosion Control 

Use temporary stabilization measures on graded areas when work is to be interrupted 
or delayed for 14 working days or longer. A shorter period may be appropriate in 
critical situations (for example, steep bare slopes close to the drainageway that 
discharges into sensitive waters).   
 
Stabilize graded areas that have “final grading completed” within 10 working days. 
Use permanent vegetation or other appropriate stabilization measures. If grading is 
completed out of season for the desired vegetation, a temporary planting may be 
made first and the permanent planting made later during the recommended planting 
period. 

Construction Verification 

Check all finished grades for conformance with grading plan and correct as 
necessary. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on-site indicate grading plan will be ineffective or 
unfeasible. 

 
• Seepage is encountered during construction.  It may be necessary to install 

drains. 
 

• Subgrade is soft or has high organic content and can hinder proper 
compaction of fill. It may be necessary to undercut and replace unsuitable 
subgrade soil. 

 
• Design specifications for sediment control measures, seed variety, seeding 

dates or other erosion control measures or materials cannot be met.  
Substitutions may be required.  Unapproved substitutions could result in 
erosion and lead to failure of sediment and erosion control measures. 

Maintenance 

Periodically check all graded areas and the related erosion and sediment control 
practices for damage by equipment and especially after heavy rainfalls for damage by 
runoff.  Repair silt fences and other temporary sediment control measures. Clean 
sediment out of adjacent diversions and other structures as needed. Repair any 
failures that occur in surface stabilization measures such as plantings. 
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Topsoiling (TSG) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Topsoiling is the removal of a desirable soil surface, referred to as topsoil, at a site 
prior to construction and using it on areas to be vegetated. Topsoiling a site usually 
improves the quality of the plant growth medium at the site and increases the 
likelihood of successful plant establishment and performance.  This practice applies 
to sites that are to be disturbed by excavation, compaction or filling, and to other 
areas where the subsoil is unsuitable for plant growth. 

Typical Components of the Practice 

• Scheduling 
• Removal of Topsoil (Stripping) 
• Stockpiling 
• Temporary Erosion Control 
• Spreading Topsoil 
• Construction Verification 
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Construction 

Prior to start of construction, topsoiling should be planned by a qualified design 
professional and incorporated in the development plan.  The grading plan should 
show disturbed areas and the stockpile area(s). Areas to receive topsoil should be 
included in the erosion and sediment control plan.  Plans and specifications should be 
referred to throughout the construction process.  

Scheduling 

Stripping should be scheduled to precede or be done concurrently with land grading. 

Stripping 

Strip topsoil from areas that will be disturbed by excavation, filling or compaction by 
equipment.  Locations and depths to remove the topsoil should be based on the 
design plan. In the absence of details in the plan, determine depth of stripping by 
taking soil cores at several locations within each area to be stripped and remove the 
friable and loamy surface (typically 4” to 6”). Stumps, roots, trash, noxious weeds, 
and soils containing toxic chemicals should be removed separately and disposed of 
according to locally accepted procedures.  

Stockpiling 

Stockpile topsoil at the site(s) identified in the design plan. In the absence of details 
in the plan locate the stockpile so that natural drainage is not obstructed.  Avoid 
stockpiling on steep slopes.  Side slopes of stockpile should not exceed 2:1.  Use silt 
fences or other barriers where necessary to complement temporary erosion control 
and prevent sediment movement. 

Temporary Erosion Control 

Protect stockpile as specified in the design plan. In the absence of details in the plan 
use temporary seeding as soon as possible, but not more  than 10 working days after 
formation of stockpile. Mulching may be substituted for temporary seeding on 
stockpiles that will be used within 2 months. If stockpiles will not be used within 12 
months, they should be stabilized by permanent vegetation to control erosion and 
weed growth. 

Spreading Topsoil 

Immediately prior to spreading topsoil, loosen the subgrade of the site to receive the 
topsoil by disking or scarifying to a depth of at least 2” to ensure bonding of the 
topsoil and subsoil.  
 
Uniformly spread topsoil to a minimum compacted depth of 4”.  For long-term 
growth of vegetation without irrigation, minimum soil depth (subsoil and topsoil) 
should be 8” to 12” over loose sand or rock fragments, and 24” of soil depth is 
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needed over bedrock.  Established grades should be maintained according to the 
approved plan and should not be altered by adding topsoil. 

Construction Verification 

Check all components of topsoiling that occur on the construction site to ensure that 
specifications are being met for the components. 

Common Problems 

Consult with qualified design professional if any of the following occur: 
  

• Depth of surface being stripped is significantly different than anticipated. 
 

• Topsoil appears to contain contaminants. 
 

• Topsoil appears too compacted during spreading; may need to loosen by 
disking or scarifying. 

Maintenance  

Inspect topsoiled areas frequently until vegetation is established. 
 
Repair eroded or damaged areas and revegetate. 
 
Repair sloughing on steep slopes—remove topsoil, roughen subgrade and respread 
topsoil. Consult with qualified design professional if drainage (wetness caused by 
seepage) or shallowness to bedrock (less than 24”) is involved. 
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Chemical Stabilization (CHS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Sunshine Supplies, Inc. 

Practice Description 

Chemical erosion control on construction sites in the Southeast usually involves a 
water-soluble anionic polyacrylamide product referred to as PAM. It is used to 
minimize soil erosion caused by water and wind.  PAM is typically applied with 
temporary seeding and or mulching on areas where the timely establishment of 
temporary erosion control is so critical that seedings and mulching need additional 
reinforcement. It may be used alone on sites where no disturbances will occur until 
site work is continued and channel erosion is not a significant potential problem.  
 
Only PAM is currently included in this practice. Cationic forms of PAM are not 
allowed for use under this guideline due to their high levels of toxicity to aquatic 
organisms. 

Typical Components of the Practice 

• Site Preparation  
• Equipment Preparation 
• PAM Application 
• Installation Verification  
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Application 

Prior to the start of construction, the application of PAM should be designed by a 
qualified design professional and plans and specifications should be available to field 
personnel. 

 
The application should conform to the design and specifications provided in the 
plans.   

Site Preparation 

Prepare site following design and specifications. 

Equipment Preparation 

If using a liquid application system, pump a surfactant through the injection system 
before and after injecting concentrated liquid PAM into sprinkler irrigation systems 
to prevent valves and tubing from clogging. 
 
PAM used in hydroseeding applications should be the last additive to the mix.  
 
After use, rinse all PAM mixing and application equipment thoroughly with water to 
avoid formation of PAM residues. Rinse residue should be applied to soil areas to 
create binding to the soil structure and increase erosion reduction. 

PAM Application 

Site testing for a PAM product should be conducted before PAM application to verify 
PAM product performance and test reports (recommendations) should be supplied to 
the design professional and contractor before product application. 
 
Toxicity reports, following EPA/600/4-90/027F 24 Hr. Acute Static Screen Toxicity 
Test (daphnia sp.), should be provided by the supplier to the contractor before 
application of a PAM product (this is to assure that PAM applications from the 
recommended product will be non-toxic). 
 
PAM should be mixed and/or applied in accordance with all Occupational 
Safety and Health Administration (OSHA) Material Safety Data Sheet 
requirements and the manufacturer’s recommendations for the specified use 
conforming to all federal, state and local laws, rules and regulations.  
 
Emulsion batches should be mixed following recommendations of a testing 
laboratory that determines the proper product and rate to meet site requirements. 
 
Dry form (powder) may be applied by hand spreader or a mechanical spreader.  
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Mixing with dry silica sand will aid in spreading.  Pre-mixing of dry form PAM into 
fertilizer, seed or other soil amendments is allowed when specified in the design plan.  
Application method should ensure uniform coverage to the target area. 

Installation Verification 

Check all components of the practice during installation to ensure that specifications 
are being met. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Problems with application equipment clogging. 
 

• Application specifications for PAM cannot be met; alternatives may be 
required.  Unapproved application techniques could lead to failure. 

 
• Visible erosion occurs after application. 

Maintenance 

An operation and maintenance plan must be prepared for use by the operator 
responsible for PAM application.  Plan items should include the following items: 
 

• Reapply PAM to disturbed or tilled areas that require continued erosion 
control.  

 
• Maintain equipment to provide uniform application rates. 

 
• Rinse all PAM mixing and application equipment thoroughly with water to 

avoid formation of PAM residues and discharge rinse water to soil areas 
where PAM stabilization may be helpful. 

 
• Downgradient deposition from the use of PAM may require periodic 

sediment removal to maintain normal functions. 
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Dune Sand Fence (DSF) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management  
 

Practice Description 

A dune sand fence is a temporary barrier consisting of wooden slots installed across a 
dune landscape perpendicular to the prevailing wind. Dune sand fence reduces wind 
velocity at the ground surface and traps blowing sand. Sand fencing and appropriate 
plant materials can be used to build frontal ocean dunes to control beach erosion and 
flooding behind frontal dunes from wave overwash. Sand fence is applicable where 
sand can be trapped to enhance dune vegetation. 

Typical Components of the Practice  

• Scheduling 
• Site Preparation 
• Installation 
• Construction Verification 

 
Note: To attain maximum benefits of a dune sand fence, the beach/dune area 
designated for sand trapping should be renourished with appropriate plantings 
before the installation of the dune sand fence (in the absence of a dune vegetation 
planting plan, see Dune Vegetation Planting for guidance). 
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Construction 

Prior to start of construction, sand fence should be designed by a qualified design 
professional and necessary federal, state and local permits should be obtained. Plans 
and specifications should be referred to by field personnel throughout the 
construction process.   

    
Attempt to schedule the installation of dune sand fence during the recommended 
planting periods for the associated dune vegetation plantings that are planned. 

Site Preparation 

Determine if underground utilities exist in the area and if they do, determine their 
locations so that fence lines and placement of stakes can be selected where utilities 
will not be damaged. 
 
Remove any obstacles that will prevent installation of the fence. 

Installation 

Install the fence according to details in the design plan. If design details are not 
available guidelines should be obtained from the Alabama Department of 
Environmental Management Costal Zone Program office or the following items 
should be considered for guidance. 
 
Establish the position for the sand fence: (a) a minimum of 100 feet (horizontal) from  
the MHT (mean high tide) line with 2 parallel rows of fence approximately 30 feet 
apart. The row alignment should be roughly parallel to the water line, yet as close as 
possible to a right angle to the prevailing winds. Figure DSF-1 shows a plan view of 
a conceptual erosion and sediment control system with the Dune Sand Fence 
configured to minimize adverse impacts to nesting endangered sea turtles. 
          
Install posts a minimum of 3 feet deep and 10 feet apart. Do not concrete in place. 

  
Use 4 galvanized wire ties to fasten the fence to the wood posts. Weave the fence  
between posts so that every other post will have fencing on the ocean side of posts. 
 
If widening an old dune, the new fence should be set seaward 15 feet from its current 
base. 
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Figure DSF-1     Typical Dune Sand Fence 
 

Construction Verification 

Check materials for compliance with specifications. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate dune sand fence will not function as 
intended; changes in plan may be needed. 

 
• Design specifications for materials cannot be met; substitutions may be 

required.  Unapproved substitutions could lead to failure. 

Maintenance 

Inspect dune sand fences monthly and after each significant event with high winds 
and waves.  Make required repairs immediately if fence is damaged by high wind or 
water. 
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As the fences fill with sand, additional sets of fence can be placed over those almost 
filled until the barrier dune has reached a protective height. To widen an old dune, 
fencing should be set seaward at a distance of 15 feet from its base. 
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Dune Vegetation Planting (DVP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management 

Practice Description 

Dune vegetation planting is the establishment of perennial vegetation on dunes from 
seed or vegetative material.  Perennial dune vegetation provides economical long-
term erosion control and helps prevent sediment from leaving the site.  This practice 
is used where vegetation is desired and appropriate to permanently stabilize the dune. 
Additional measures, such as crosswalks and barriers, are often needed to develop 
successful establishment of the vegetation.  

Typical Components of the Practice 

• Scheduling 
• Site Preparation 
• Fertilizing 
• Planting 
• Irrigation 
• Inspection 
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Installation 

Prior to start of construction, details of the planting (species, rates, planting dates, 
etc.) should be specified by a qualified design professional.  Plans and specifications 
should be referred to by field personnel throughout the installation process. 

Scheduling       

The schedule for work at the site should consider the recommended planting  
period and whenever practical the site work should accommodate planting during the 
recommended planting period. 

Site Preparation 

Construction of crosswalks and installation of sand fence, or other barriers, should be 
coordinated with the planting according to the design plan. 
 
Seedbed preparation typical for non-dune plantings is not normally done. 

Fertilizing 

Fertilizer may be applied either before or after the planting, depending upon the 
specifications in the design plan. Apply fertilizer at rates specified in the design plan 
or as recommended by soil tests. In the absence of a design plan, use the following as 
a guide: 
 
Evenly spread 13-13-13 at the rate of 200-300 lbs/ac (4.6 to 6.9 lbs /1000 ft2) either 
before or within 6 weeks after planting.  
  
Note:  Fertilizer can be blended to meet exact fertilizer recommendations and   
spread by a vendor. This may be more economical than spreading bagged fertilizer. 

Planting   

Plant the species specified in the plan at the rate and depth specified in the    
planting plan. In the absence of a plan consider the following guidelines. 

Seed  

Select adapted species from Table DVP-1.  
 
Apply seed uniformly using a cyclone seeder or drop-type spreader. 
 
When planting by methods other than a drill seeder, cover seed by raking, or 
dragging a chain, brush or mat.   
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Table DVP-1     Commonly Used Plants for Dune Stabilization 
 
Species 

Plant 
Spacing 

 
Planting Period 

 
Method 

Sea Oats                                  
Uniola paniculata 

 
12 – 36” 

 
March – June 

 
Potted plants 

Atlantic Coastal Panigrass    
(Panicum amarum var-
amarulum) 

 
12 – 36” 

 
March – June 

 
Seed or sprigs 

Flageo Marshhay 
Cordgrass                   
(Spartina patens) 

 
12 – 24” 

 
March – June 

 
Sprigs 

Sharpe Marshhay 
Cordgrass                 
(Spartina patens) 

 
12 – 24” 

 
March – June 

 
Sprigs 

North PA Bitter Panicum       
(Panicum amarum) 

 
24 – 36” 

 
March – June 

Potted plants or  
bare root plugs 

South PA Bitter Panicum       
(Panicum amarum) 

 
24 – 36” 

 
March – June 

Potted plants or  
bare root plugs 

 
 

Vegetative Material 

Select adapted species from Table DVP-1. 
 
Plant the species specified in the plan at the rate and depth specified. In the absence 
of a plan consider the following guidelines.  
 
Plant vegetative material 6” to 10” or deep enough to have adequate soil moisture at 
the time of planting. 
 
Herbaceous plant spacing ranges from 1 to 3 feet, but is typically 18” for 1” to 4” 
potted stock or bare root plugs of the same diameter. 

Irrigation 

Apply irrigation as specified in the planting plan.  

Inspection 

Check materials and installation for compliance with specifications during 
installation of products. 

Common Problems 

Consult with a qualified design professional if the following occurs: 
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• Design specifications for plant species or planting dates cannot be met; 
substitutions may be required.  Unapproved substitutions could lead to 
failure. 

 
• Planting at the wrong time of the year results in an inadequate stand. Replant 

according to specifications of a qualified design professional (see 
recommendations under Maintenance)   

Maintenance 

Inspect plantings monthly for stand survival and vigor. Generally, a stand of 
vegetation cannot be determined to be fully established until vegetative cover has 
been maintained for 1 year from planting. 

Replanting 

Stand conditions, particularly the coverage, will determine the extent of remedial 
actions. A qualified design professional should be consulted to advise on remedial 
actions.  

Fertilizing 

Apply fertilizer at rates specified in the design plan or as recommended by soil tests. 
In the absence of a design plan, follow soil test recommendations or apply 13-13-13 
at the rate of 400 lbs/acre annually (approximately 9 lbs/1000 ft2) during the growing 
season before September.  
 
Fertilization is recommended until the plants spread to provide complete cover and 
after storms damage stands.  
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Dune Walkover (DW)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Alabama Department of Environmental Management Coastal  
Programs Office 

Practice Description 

A dune walkover is a measure consisting of elevated walks that are constructed 
across the dune system. It provides pedestrian access to the beach area and protects 
the dunes from erosion. It is applicable on sparsely vegetated dunes where pedestrian 
access adversely impacts the vegetation and on dunes with adequate vegetation where 
pedestrian access is planned and vegetation is needed to protect the dunes from 
erosion.   

Typical Components of the Practice 

• Scheduling 
• Site Preparation 
• Installation and Removal 
• Erosion Control 
• Safety 
• Construction Verification 
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Construction 

Prior to start of construction, a dune walkover should be designed by a qualified 
design professional and necessary federal, state and local reviews and permits should 
be obtained. Plans and specifications should be referred to by field personnel 
throughout the construction process.  

Scheduling       

Attempt to construct dune walkover during the recommended planting periods for the 
associated dune vegetation plantings that are planned. 

Site Preparation 

Ensure that all necessary materials are on the site before any work begins. 

Installation  

Install the structure according to the design plan. 

Erosion Control  

Minimize the size of all disturbed areas and vegetate as soon as each phase of 
construction is complete.  Establish vegetation on all renourished disturbed areas in 
accordance with the design plan.  
 
If a planting plan is not available, refer to the Dune Vegetation Planting practice and  
Figure DW -1 for guidance. 

Safety 

Equipment used in construction should be free of leaks of fuel and hydraulic fluids. 
 
Install fencing and post warning signs if trespassing is likely during construction. 

Construction Verification 

Check to determine that materials and construction meet plan specifications. 
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Figure DW-1     Typical Dune Walkover System 

Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate dune walkover will not function as 
intended; changes in plan may be needed. 

 
• Design specifications for materials cannot be met; substitution may be 

required.  Unapproved substitutions could result in the crossing being washed 
out. 

Maintenance 

Inspect the dune walkover for damage to the structure after each major storm event.   
 
Repair any damages to structural measures found during inspections. Replant  
materials that have been destroyed by high tides and major hurricanes. 
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Dust Control (DC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Dust control includes a wide range of techniques that prevent or reduce movement of 
wind-borne soil particles (dust) during land disturbing activities.  This practice 
applies to construction routes and other disturbed areas where on-site and off-site 
damage or hazards may occur if dust is not controlled. 

Typical Components of the Practice  

• Scheduling 
• Erosion Control 
• Other Potential Components 

• Sprinkling 
• Barriers 
• Spray-on Adhesives 
• Stone 
• Street Cleaning 

• Installation Verification 
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Construction 

Dust control requirements should be designed by a qualified design professional and 
plans and specifications should be made available to field personnel prior to start of 
construction. Whenever possible, leave undisturbed vegetated buffer areas between 
graded areas.  

Scheduling 

Plan and schedule construction operations so that the smallest area is disturbed at any 
one time. 

Erosion Control 

Install surface stabilization measures (vegetative cover or mulch) immediately after 
completing the land grading. 

Vegetative Cover 

See Temporary or Permanent Seeding practice for guidance. Vegetation provides the 
most practical method of dust control for areas not subject to traffic. 

Mulching 

See Mulching practice for guidance on applying mulch and tackifiers or binders. 
Mulching is not recommended for areas with heavy traffic. 

Sprinkling 

Sprinkle the site with water until the surface is moist.  This practice is effective for 
dust control on haul roads or other traffic routes, but constant repetition is required 
for effective control.  

Barriers 

Install board fences perpendicular to the prevailing winds at intervals (distance) of 15 
times the barrier height. 

Calcium Chloride 

Apply with a mechanical spreader at a rate that keeps the surface moist.  
 
Consult with a qualified design professional to determine if a permit is required. 

Spray-on Adhesives 

Spray adhesives according to the design plan.  
 
Consult with a qualified design professional if spray-on adhesives are specified. A 
permit may be needed. 
 
In the absence of a detailed plan, use manufacturers’ recommendations.  Table DC-1 
presents examples of spray-on adhesives that have been used successfully for dust 
control. 
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Table DC-1    Application Rates for Spray-on Adhesives Used in Dust Control 
Adhesive Water Dilution 

(adhesive: water) 
Type of  
Nozzle 

Application 
Rate 

(gallons/acre) 
Anionic Asphalt 

Emulsion 7:1 Coarse 1200 

Latex Emulsion 
12.5:1 Fine 235 

Resin in Water 
4:1 Fine 300 

Acrylic Emulsion 
(Non-traffic) 7:1 Coarse 450 

Non-Acrylic Emulsion 
(Traffic) 3.5:1 Coarse 350 

Source:  Virginia Erosion and Sediment Control Handbook, 1993 
 
 
Consult with a qualified design professional if spray-on adhesives are specified.  A 
permit may be needed. 

Stone 

Stone should be placed to the width and thickness specified in the design. 
 

Street Cleaning 

Use a street sweeper to remove the source materials. 

Construction Verification 

 
Check installation of product(s) to verify use of proper product and quantity. 

Common Problems 

Drought conditions result in dry soils and increase in dust problems—use greater 
precautions during these periods.  

Maintenance 

Check construction site during vehicular traffic or windy conditions to see if 
measures are working adequately. Maintain dust control measures continuously 
throughout dry weather periods, until all disturbed areas have been stabilized.  
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Erosion Control Blanket (ECB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        Photo courtesy of Environmental Plans and Review Section, Development Department,  
        DeKalb County, GA 

Practice Description 

To aid in controlling erosion on critical areas by providing a protective cover made of 
straw, jute, wood or other plant fibers; plastic, nylon, paper or cotton.  This practice 
is best utilized on slopes and channels where the erosion hazard is high, and plant 
growth is likely to be too slow to provide adequate protective cover.  Erosion control 
blankets are typically used as an alternative to mulching but can also be used to 
provide structural erosion protection.  Some important factors in the choice of a 
blanket are: soil conditions, steepness of slope, length of slope, type and duration of 
protection required to establish desired vegetation, and probable sheer stress. 

Typical Components of the Practice  

• Site Preparation 
• Erosion Control Planting 
• Blanket Installation    
• Construction Verification 
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Construction  

Prior to the start of construction, the application of erosion control blankets should 
be designed by a qualified design professional and plans and specifications should be 
available to field personnel. 
  
Numerous products designed to control erosion are available.   Product installation 
procedures for manufactured erosion control blanket products should always be 
available from the manufacturer.  Table ECB-1 lists some of the more common 
products available. 
 
 
Table ECB-1     Types of Erosion Control Blankets  

Type of Erosion 
Control 

Main Use Comments 

Netting Synthetic or natural fiber mesh installed 
over disturbed area to hold organic 
mulch and/or seed in place. 

Provides minimal structural 
erosion resistance. Mulch applied 
using standard procedures. 

Biodegradable 
Erosion Control 

Blanket 

Natural fiber blanket held together by 
netting to provide temporary erosion 
protection on slopes up to 1:1; and 
channels with permissible shear stress 
up to 4 lbs./ft. 

Provides 1- to 5-year protection 
from erosion. Metal staples used 
as anchors. 

Permanent 
Erosion Control 

Blanket 

Synthetic blanket material which 
provides permanent erosion control on 
slopes up to 1:1; channels with 
increased water flow velocities and 
increased shear stress. 

Provides minimal protection from 
wave action around ponds and 
lakes. Permanent erosion control 
blankets extend the limits of 
vegetation. Metal staples used as 
anchors. 

Turf 
Reinforcement 

Mat 

3-dimensional permanent synthetic mat 
that provides a matrix to greatly 
reinforce the root system of the desired 
vegetation for permanent erosion 
protection in high flow channels and on 
critical slopes. 

Provides a substantial increase in 
erosion resistance. May provide 
erosion protection equivalent to 
stone or concrete liners. 

 
 

The field inspector should verify that installation is in accordance with the plans and 
specifications.  

Site Preparation 

Grade the site in accordance with the approved design to a smooth and uniform 
surface, free of debris. 
 
Add and incorporate topsoil where needed. 
 
Make sure seedbed is firm yet friable. 
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Erosion Control Planting 

Incorporate fertilize and lime as described in the design plan. 
 
Spread seed and incorporate as described in the planting specifications. 

Blanket Installation 

Erosion control blanket products should be installed in accordance with the 
manufacturer’s recommendations and specifications, including check slots and 
stapling materials. 
 
Anchor product so that a continuous, firm contact (no tenting) with the soil 
surface/seed bed is maintained.  This is best accomplished on slopes by working from 
the bottom to the top. 
 
Note:  Failure to anchor the product as described above could result in soil erosion 
which would require regrading and reseeding. 

Construction Verification 

Check finished grade, dimensions and staple spacing of erosion control blankets.  
Check materials for compliance with specifications. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Movement of the blanket or erosion under the blanket is observed. 
 

• Poor contact between the soil and the erosion control blanket results in 
surface water flowing under rather than over the blanket, causing erosion; 
retrench or reanchor to direct water over blanket. 

 
• Blanket inadequately or improperly stapled results in tenting, blanket 

movement or displacement; reinstall and ensure blanket is properly anchored. 
 

• Unstable slope results in blanket or slope failure; determine cause of slope 
failure, stabilize slope and reinstall blanket. 

 
• Variations in topography on site indicate erosion control mat will not 

function as intended; changes in plan may be needed, or a blanket with a 
shorter or longer life may be needed. 
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• Design specifications for seed variety, seeding dates or erosion control 
materials cannot be met; substitution may be required.  Unapproved 
substitutions could result in failure to establish vegetation. 

Maintenance 

Inspect after storm events until vegetation is established for erosion or undermining 
beneath the blankets.  If any area shows erosion, pull back that portion of the blanket, 
add tamped soil and reseed; then resecure the blankets.  
 
If blankets should become dislocated or damaged, repair or replace and resecure 
immediately. 
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Groundskeeping (GK) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Groundskeeping or “good housekeeping” describes the various activities and 
measures, in addition to the specific practices used for erosion and sediment control 
that are essential during construction for the protection of environmental quality. 
Groundskeeping is applicable at all construction sites.     

Typical Components of the Practice 

Prior to the start of construction, Groundskeeping activities and measures should be 
identified by a qualified design professional and included in the construction and 
pollution prevention plan. The essential components of Groundskeeping should be 
provided to the prime contractor for a project. Groundskeeping activities and 
measures essential at construction sites vary based on the complexity of the site and 
the project. Groundskeeping typically includes the following activities and measures: 

 
• Inspections During Construction/Installation of Erosion and Sediment 

Control and Stormwater Measures (BMPS) 
• Spill Prevention and Material Management  
• Spill Controls 
• Other Potential Activities and Measures (examples: removal of contaminated 

soils, management of hazardous products, protection of air quality, etc.) 
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Details about Components  

Inspections of BMPs 

Inspections should be made regularly and timely to ensure that erosion and sediment 
control and stormwater management practices are performing as planned and whether 
or not maintenance is needed. In addition, inspection requirements and reports should 
meet local and state requirements. 

Spill Prevention and Material Management 

Alabama Department Environmental Management (ADEM) regulations require that 
an operator/owner implement a Spill Prevention Control and Counter Measures 
(SPCC) Plan for all temporary and permanent onsite fuel or chemical storage tanks or 
facilities to address the safe storage, handling and clean up of petroleum products and 
other chemicals.  

 
All vehicles kept on the site need to be monitored for leaks and receive regular 
preventive maintenance to reduce the chance of leakage.  
 
If petroleum products are stored on site, a secondary containment facility will be 
required if the cumulative storage capacity of all tanks, greater than 55 gallons, at the 
site exceeds 1,320 gallons. The secondary containment facility must be designed by a 
qualified design professional. 
 
Petroleum products should be stored in labeled tightly sealed containers.   
 
Any asphalt substances used on-site should be applied according to the 
manufacturer's recommendations. 
 
No fueling, servicing, maintenance, or repair of equipment or machinery should be 
done within 50 feet of a stream, or within 100 feet of a stream classified for public 
water supply (PWS) or Outstanding Alabama Water (OAW), or designated as an 
Outstanding National Resource Water (ONRW) or a sinkhole. 
 
Only designated entrances should be used for construction access to the site. Mud 
tracked from the site onto streets and roads should be cleaned on a daily basis if 
needed. 
 
Concrete trucks should be allowed to wash only in locations where discharge is 
directed to a sediment basin. It is not permissible to discharge concrete wash directly 
to streams or storm drains.  
 
No fuels, oils, lubricants, solvents, or other hazardous materials can be disposed of on 
the site. All hazardous material must be properly disposed of in accordance with state 
law.  
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Solid waste should be disposed of in accordance with state law.  Dumpsters or other 
collection facilities must be provided as needed. 
 
Water for pressure testing sanitary sewers, flushing water lines, etc., may be 
discharged only in approved areas and to prevent discharging to surface waters. 
Discharge of hydrostatic test water may require additional permitting, particularly if 
chlorinated public water is used. 

Spill Controls 

The operator/owner is expected to maintain on-site or have readily available 
sufficient oil & grease absorbing material and flotation booms to contain and clean-
up fuel or chemical spills and leaks.  
 
Equipment and materials include, but are not limited to brooms, dust pans, mops, 
rags, gloves, goggles, absorbent clay, sand, sawdust, and plastic and metal trash 
containers specifically for this purpose. 
 
Spills of toxic or hazardous material must be reported immediately. The 
operator/owner is required to immediately notify ADEM after becoming aware of a 
significant spill/leak or visible oil sheen in the vicinity of the construction activity.  In 
the event of a spill with the potential to impact groundwater or other waters of the 
State, the operator/owner is expected to immediately call the National Response 
Center (NRC) at 1-800-424-8802 and the Alabama Emergency Management Agency 
(AEMA) at 1-800-843-0699.  The caller should be prepared to report the name, 
address and telephone number of person reporting spill, the exact location of the spill, 
the company name and location, the material spilled, the estimated quantity, the 
source of spill, the cause of the spill, the nearest downstream water with the potential 
to receive the spill, and the actions taken for containment and cleanup. 
 
All spills need to be cleaned up immediately after discovery and properly 
containerized for proper disposal.  Refer to Material Safety Data Sheets for safe 
handling procedures. Burial is not acceptable. 
 
The spill area must be kept well ventilated and personnel need to wear appropriate 
protective clothing to prevent injury from contact with a hazardous substance. 
 
The spill prevention plan needs to be adjusted to include measures to prevent any 
spill from being repeated, and the plan needs to show how to clean up the spill if 
another one does occur. 

Removal of Contaminated Soils and Underground Storage Tanks 

Site assessment and removal of contaminated soils and underground storage tanks 
should be done following a site assessment based on procedures provided by the 
Alabama Department of Environmental Management. 
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Management of Hazardous Products 

Products must be kept in original containers unless they are not resealable. If a 
product is transferred to a new container, it must be properly marked and labeled. 
 
Original labels and Material Safety Data Sheets should be retained until the related 
product is no longer on the site. 
 
If surplus product must be disposed of, disposal must be done in accordance with 
state (Alabama Department of Environmental Management regulations).  

Protection of Air Quality 

Smoke  

Burning on the site may require a permit from the Alabama Forestry Commission. 
County and city ordinances may also apply. Starting disposal fires with diesel fuel, 
petroleum products, or old tires is not a recommended practice.  Burn pits with fans 
to generate hot disposal fires decreases the fire time and minimizes smoke. Burning 
may be prohibited by State “burn bans” to reduce potential for ground-level ozone. 

Dust 

Dust should be controlled if it will create a problem either on or off of the site. If 
measures are not included in the site design plan see the practice Dust Control for 
potential measures to use to eliminate or minimize dust. 

Other Good Groundskeeping Practices 

 The following measures may be needed: 
 

• All materials stored on-site should be stored in a neat, orderly manner in their 
appropriate containers and, if possible, under a roof or other enclosure. 

 
• Products should be kept tightly sealed in their original containers with the 

original manufacturer's label. 
 

• Whenever possible, all of a product should be used up before disposing of 
the container. 

 
• Manufacturer's recommendations for proper use and disposal must be 

followed. See Material Safety Data Sheets for product of concern. 
 

• The site superintendent or a designated employee should inspect daily to 
ensure proper usage, storage and disposal of materials. 
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Mulching (MU) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Mulching is the application of plant residues such as straw or other suitable materials 
to the soil surface.  Mulch protects the soil surface from the erosive force of raindrop 
impact and reduces the velocity of overland flow.  It helps seedlings germinate and 
grow by conserving moisture, protecting against temperature extremes and 
controlling weeds.  Mulch also maintains the infiltration capacity of the soil. 
Mulch can be applied to seeded areas to help establish plant cover.  It can also be 
used in unseeded areas to protect against erosion over the winter or until final grading 
and shaping can be accomplished. 

Typical Components of the Practice  

• Site Preparation 
• Application of Material 
• Verification of Installation 
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Installation 

Mulching should be designed by a qualified design professional and plans and 
specifications should be made available to field personnel prior to start of 
construction.  

Site Preparation 

Divert runoff water from areas above the site that will be mulched. 
 
Remove stumps, roots and other debris from the construction area.   
 
Grade area as needed to permit the use of equipment for seeding, mulching and 
maintenance.  Shape area so that it is relatively smooth. 
 
If the area will be seeded, follow seeding specifications in the design plan and apply 
mulch immediately after seeding. 

Application of Material 

Spread straw or cereal grain mulch uniformly over the area with a power blower, 
hydroseeder or by hand.  Mulch should be uniformly spread and not clumped in piles. 
In a seeded area, 25% to 35 % of the ground surface should be visible after mulching.  
When mulch is used for erosion control without seeding, 100% of the soil surface 
should be covered.  
 
Apply at the rates shown in the plan or in Table MU-1 if there is not a plan.   
 
 
Table MU-1     Mulching Materials and Application Rates 

 
Material 

 

Rate Per Acre 
and  

(Per 1000 ft.2) 

Notes 

Straw 
(with Seed) 

1 ½ - 2 tons 
(70 lbs - 90 lbs) 

Spread by hand or machine; anchor when subject to 
blowing. 

Straw Alone 
(no seed) 

2 ½ - 3 tons 
(115 lbs - 160 lbs) 

Spread by hand or machine; anchor when subject to 
blowing. 

 
Wood Chips 

5-6 tons 
(225 lbs - 270 lbs) 

 
Treat with 12 lbs. nitrogen/ton. 

 
Bark 

35 cubic yards 
(0.8 cubic yard) 

 
Can apply with mulch blower. 

 
Pine  Straw 

1-2 tons 
(45 lbs - 90 lbs) 

 
Spread by hand or machine; will not blow like straw. 

 
Peanut Hulls 

10-20 tons 
(450 lbs - 900 lbs) 

 
Will wash off slopes. Treat with 12 lbs. nitrogen/ton. 
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Anchor straw or wood cellulose mulch by one of the following methods: 
 

• Crimp with a weighted, straight, notched disc or a mulch anchoring tool to 
punch the straw into the soil. 

 
• Tack with a liquid tackifier designed to hold mulch in place.  Use suitable 

spray equipment and follow manufacturer’s recommendations. 
 

• In more erosive areas, cover with netting, using a degradable natural or 
synthetic mesh.  The netting should be anchored according to manufacturer’s 
specifications (see Erosion Control Blankets practice).  

 
• On steep slopes and other areas needing a higher degree of protection, use 

heavy natural nets without additional mulch, synthetic netting with additional 
mulch or erosion control mats/blankets. These areas include grassed 
waterways, swales and diversion channels.   

 
• Install netting and mats/blankets according to manufacturer’s specifications 

making sure materials are properly anchored (see Erosion Control Blankets). 

 Verification of Installation 

Check materials and installation for compliance with specifications. 

Common Problems  

Consult with qualified design professional if either of the following occurs: 
 

• Variations in topography on site indicate the mulching materials will not 
function as intended; changes in plan may be needed. 

 
• Design specifications for mulching materials or seeding requirements cannot 

be met; substitution may be required.  Unapproved substitutions could result 
in erosion or seeding failure. 

 
Problems that require remedial actions: 
 

• Erosion, washout and poor plant establishment; repair eroded surface, reseed, 
remulch and anchor mulch. 

 
• Mulch is lost to wind or stormwater runoff; reapply mulch and anchor 

appropriately by crimping, netting or tacking. 
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Maintenance 

Inspect all mulched areas periodically and after rainstorms for erosion and damage to 
the mulch.  Repair promptly and restore to original condition.  Continue inspections 
until vegetation is well established.  Keep mower height high if plastic netting is used 
to prevent netting from wrapping around mower blades or shaft. 
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Permanent Seeding (PS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Permanent seeding is the establishment of perennial vegetation on disturbed areas 
from seed.  Permanent vegetation provides economical long-term erosion control and 
helps prevent sediment from leaving the site.  This practice is used when vegetation 
is desired and appropriate to permanently stabilize the soil. 

Typical Components of the Practice 

• Scheduling 
• Seedbed Preparation 
• Applying Soil Amendments (fertilizer and lime) 
• Plantings 
• Mulching or Installation of Erosion Control Blanket 
• Inspection 

Installation 

Prior to start of construction, plant materials, seeding rates and planting dates should 
be specified by a qualified design professional.  Plans and specifications should be 
referred to by field personnel throughout the installation process.  
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Permanent seeding should be made during the specified planting period whenever 
possible. When sites are only available for planting outside of the recommended 
planting period, either an out-of-season permanent seeding, a temporary seeding, 
mulching or chemical stabilization will be more appropriate than leaving the surface 
bare for an extended period. If lime and fertilizer application rates are not specified, 
take soil samples during final grading from the top 6” in each area to be seeded.  
Submit samples to a soil testing laboratory for lime and fertilizer recommendations. 

Scheduling       

The schedule for work at the site should consider the recommended planting period 
and whenever practical the site work should accommodate seeding during the 
recommended planting period. 

Seedbed Preparation 

Grade and loosen the soil to a smooth firm surface to enhance rooting of seedlings 
and reduce rill erosion. Break up large clods and loosen compacted, hard or crusted 
soil surfaces with a disk, ripper, chisel, harrow or other tillage equipment.  Avoid 
preparing the seedbed under excessively wet conditions.  Operate the equipment on 
the contour. 
 
For broadcast seeding and drilling, tillage, as a minimum, should adequately loosen 
the soil to a depth of at least 6”, alleviate compaction, and smooth and firm the soil 
for the proper placement of seed.   
 
For no-till drilling, the soil surface does not need to be loosened unless the site has 
surface compaction. 

Liming 

Follow the design plan or soil test recommendation.  If a plan or soil test is not 
available, use 2 tons/acre of ground agricultural lime on clayey soils (approximately 
90 lbs/acre) and 1 ton/acre on sandy soils (approximately 45 lbs/acre).  Exception to 
situation without a design or a soil test:  If the cover is tall fescue and clover, use 2 
tons of agricultural lime (approximately 135 lbs/1000 ft2) on both clayey and sandy 
soils. 
 
Spread the specified amount of lime and incorporate into the top 6” of soil after 
applying fertilizer. 

Fertilizing 

Apply a complete fertilizer at rates specified in the design plan or as recommended 
by soil tests. In the absence of soil tests, use the following as a guide: 
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    Grass Alone 

Use 8-24-24 or equivalent – apply 400 lbs/acre (approximately 9 lbs/1000 ft2) 
starting.  When vegetation has emerged to a stand and is growing, 30 to 40 lbs/acre 
(approximately 0.8 lbs/10000 ft2) of additional nitrogen fertilizer should be applied.  

    Grass-Legume Mixture 

Use 8-24-24 or equivalent – apply 400 lbs/acre (approximately 9 lbs/1000 ft2). When 
vegetation has emerged to a stand and is growing, 30 to 40 lbs/acre (approximately 
0.8 lbs/10000 ft2) of additional nitrogen fertilizer should be applied.  

    Legume Alone 

 0-20-20 or equivalent – apply 500 lbs/acre (approximately 11.5 bs/1000 ft2) at 
planting. 
 
Note:  Fertilizer can be blended to meet exact fertilizer recommendations. 
Take soil test recommendations to local fertilizer dealer for bulk fertilizer blends.  
This may be more economical than bagged fertilizer. 
 
Incorporate lime and fertilizer to a depth of at least 6” with a disk or rotary tiller on 
slopes of up to 3:1. On steeper slopes, lime and fertilizer may be applied to the 
surface without incorporation. Lime and fertilizer may be applied through 
hydroseeding equipment; however, fertilizer should not be added to the seed mixture 
during hydroseeding. Lime may be added with the seed mixture. 

Seeding  

Plant the species specified in the plan at the rate and depth specified. In the absence 
of plans and specifications, plant species and seeding rates may be selected by 
qualified persons using Figure PS-1 and Table PS-1. 
 
Apply seed uniformly using a cyclone seeder, drop-type spreader, drill, cultipacker 
seeder or hydroseeder.   
 
When using a drill seeder, plant grasses and legumes ¼” to ½” deep.  Calibrate 
equipment in the field. 
 
When planting by methods other than a drill seeder, cover seed by raking, or 
dragging a chain, brush or mat.  Then firm the soil lightly with a roller.  Seed can also 
be covered with hydro-mulched wood fiber and tackifier. Legumes require 
inoculation with nitrogen-fixing bacteria to ensure good growth.  Purchase inoculum 
specific for the seed and mix with seed prior to planting. 
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Figure PS-1     Geographical Areas for Species Adaptation  
 

Mulching 

Cover 65% to 75% of the surface with the specified mulch materials.  Mulching is 
extremely important for successful seeding in many situations and whether the 
mulching material is straw or a manufactured product, the material needs to be 
applied properly (see Mulching practice for more details). 
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Table PS-1     Commonly used Plants for Permanent Cover with Seeding  
     Rates and Dates 

Species Seeding 
Rates/Ac

North 
 

Central 
 

South 
 

  Seeding Dates 

Bahiagrass, 
Pensacola 40 lbs -- Mar 1-July 1 Feb 1-Nov 1 

Bermudagrass, 
Common 10 lbs Apr 1-July 1 Mar 15-July 15 Mar 1-July 15 

Bahiagrass, 
Pensacola 

Bermudagrass, 
Common 

30 lbs 
5 lbs 

-- 
 Mar 1-July 1 Mar 1-July 15 

Bermudagrass, 
Hybrid 

(Lawn Types) 
Solid  
Sod Anytime Anytime Anytime 

Bermudagrass, 
Hybrid 

(Lawn Types) 
Sprigs 
1/sq ft Mar 1-Aug 1 Mar 1-Aug 1 Feb 15 - Sep 1 

Fescue, Tall 40-50 lbs Sep 1-Nov 1 Sep 1-Nov 1 -- 

Sericea 40-60 lbs Mar 15-July 15 Mar 1-July 15 Feb 15 -July 15 

Sericea & Common 
Bermudagrass 

40-60 lbs 
10 lbs Mar 15 -July 15 Mar 1-July 15 Feb 15-July 15 

* Fall planting of Bahia should contain 45 lbs. of small grain to provide cover during winter months. 
* Legume seed should be treated with the inoculant specific for the species of legume. 
 

Hydroseeding 

Surface roughening is particularly important when hydroseeding, as roughened slope 
will provide some natural coverage for lime, fertilizer, and seed. The surface should 
not be compacted or smooth. Smooth seedbed preparation is not necessary for 
hydroseeding operations; large clods, stones, and irregularities provide cavities in 
which seeds can lodge. 
 
Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry 
uniformly over the area to be treated. The seed carrier should be a cellulose fiber, 
natural wood fiber or cane fiber mulch material which is dyed an appropriate color to 
facilitate uniform application of seed. Use the correct legume inoculant at 4 times the 
recommended rate when adding inoculant to a hydroseeder slurry. The mixture 
should be applied within one hour after mixing to reduce damage to seed. 
 
Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts 
may damage seed and reduce germination and seedling vigor.  
 
Fertilizer may be applied with a hydroseeder as a separate operation after seedlings 
are established. 
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Lime is not normally applied with a hydraulic seeder because it is abrasive but if 
necessary it can be added to the seed slurry and applied at seeding or it may be 
applied with the fertilizer mixture. Also lime can be blown onto steeper slopes in dry 
form. 

Installation Verification 

Check materials and installation for compliance with specifications during 
installation of products. 

Common Problems 

Consult with a qualified design professional if the following occurs: 
 

• Design specifications for seed variety, seeding dates or mulching cannot be 
met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

 
• Seeding at the wrong time of the year results in an inadequate stand. Reseed 

according to specifications of a qualified design professional (see 
recommendations under Maintenance)   

 
• Inadequate mulching results in an inadequate stand, bare spots or eroded 

areas-prepare seedbed, reseed, cover seed evenly and tack or tie down mulch, 
especially on slopes, ridges and in channels (see recommendations under 
Maintenance). 

Maintenance 

Generally, a stand of vegetation cannot be determined to be fully established until 
vegetative cover has been maintained for 1 year from planting. 

Reseeding 

Inspect seedings monthly for stand survival and vigor. Also, inspect the site for 
erosion.  
 
If stand is inadequate identify the cause of failure (choice of plant materials, lime and 
fertilizer quantities, poor seedbed preparation or weather) and take corrective action. 
If vegetation fails to grow, have the soil tested to determine whether pH is in the 
correct range or nutrient deficiency is a problem. 
 
Stand conditions, particularly the coverage, will determine the extent of remedial 
actions such as seedbed preparation and reseeding. A qualified design professional 
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should be consulted to advise on remedial actions. Consider no-till planting where 
possible.  
 
Eroded areas should be addressed appropriately by filling and/or smoothing, and 
reapplication of lime, fertilizer, seed and mulch.  

Fertilizing 

Satisfactory establishment may require refertilizing the stand in the second growing 
season. Follow soil test recommendations or the specifications provided to establish 
the planting. 

Mowing 

Mow vegetation on structural practices such as embankments and grass-lined 
channels to prevent woody plants from invading.  
 
Other areas should be mowed to compliment the use of the site.  
 
Certain species can be weakened by mowing regimes that significantly reduce their 
food reserves stored for the next growing season: fescue should not be mowed close 
during the summer; sericea should not be mowed close in late summer.  
 
Bermudagrass and bahiagrass are tolerant of most mowing regimes and can be 
mowed often and close, if so desired, during their growing season.  
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Preservation of Vegetation (PV) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Preservation of vegetation is the avoidance of an area during land disturbing and 
construction activity to prevent mechanical and other injury to desirable plants in the 
planned landscape. The practice provides erosion and sediment control and is 
applicable where vegetative cover is desired and the existing plant community is 
compatible with the planned landscape. 

Typical Components of the Practice 

• Mark Plant Area for Retention  
• Plant Protection 
• Treating Damaged Plants 
• Inspection 

Installation  

Preservation requirements should be designed by a qualified design professional and 
plans should be made available to field personnel prior to start of construction.  
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Mark Plant Area for Retention 

Clearly indicate the area to be avoided by marking with tape (flagging), barricade 
netting or other appropriate means. 

Plant Protection   

Protect plants on the perimeter of the retention area from physical damage from 
equipment and vehicles. Use boards, cords, burlap and earth berms.  Trees, shrubs 
and vines should also be protected from adjacent cutting and filling operations and 
trenching or tunneling.  

Treating Damaged Plants 

Treat damaged trees and shrubs as soon after damage as practical.  Treatment may 
include shaping a wound for proper healing, pruning of jagged roots, pruning of 
damaged limbs and fertilization to enhance growth.     

Inspection 

Check to determine that specifications are met as the areas are identified for 
retention, as the plants are protected during construction and that damaged plants are 
treated or replaced. 

Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Soil compaction appears to be retarding plant growth or affecting plant 
health. 

 
• Damage to plants appears to be severe and life threatening. 

 
• Plants appear of poor quality and are undesirable for retention. 

 
Problems during construction that require remedial actions:  
 

• Erosion – eroded areas should be vegetated to grass or a suitable ground 
cover. 

 
• Severely damaged trees, shrubs or vines should be replaced. 

Maintenance 

Enhance and maintain plant growth and health according to the maintenance plan. 
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This may involve applying fertilizer, spreading mulch and pruning trees and shrubs.   
 
Replace dead plants as needed to maintain desired landscape cover. Additional 
information about plantings are found in practices Permanent Seeding, Shrub, Vine 
and Groundcover Planting, and Tree Planting on Disturbed Areas. 
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Retaining Wall (RW) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A retaining wall is a constructed wall used to eliminate steep slopes between areas 
that have abrupt changes in grade.  This practice is used to replace cut or fill slopes in 
confined areas or where a wall is necessary to achieve stable slopes. A retaining wall 
can be constructed of reinforced concrete, treated timbers, gabions, reinforced earth 
(a system of face panels and buried reinforcement strips), or other manufactured 
products such as interlocking concrete blocks. 

Typical Components of the Practice 

• Site Preparation  
• Grading 
• Foundation Preparation 
• Installation of Wall 
• Drain Installation 
• Backfill Installation 
• Erosion Control 
• Construction Verification 
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Construction 

Prior to the start of construction, a qualified design professional should design and 
specify the construction requirements for retaining walls.  Plans and specifications 
should be available to field personnel.  

Site Preparation  

At least 3 days prior to construction, contact the Alabama Line Location Center  
(1-800-292-8525) to identify, locate and mark all underground utilities within the 
project area. 
 
Clear installation area of debris and obstacles, such as tree and stumps, that might 
hinder grading and installation of the wall.  

Grading 

Grade existing embankments according to the design plan to provide a stable slope 
until construction of the retaining wall is complete. 
 
Grade the top of the embankments according to the design plan to direct stormwater 
runoff around the area where retaining walls are being constructed. 

Foundation Preparation 

Prepare the foundation for the retaining wall in accordance with the design plans. 

Installation of Wall 

Concrete Wall Installation 

The placement of reinforcing steel, the construction of forms, concrete batching, 
mixing, placement, curing, and finishing should be in accordance with the project 
specifications and the American Concrete Institute (ACI) standards.  The concrete 
mix quantities, air entrainment, slump, temperature, and compressive strength should 
be in accordance with the plans for the job. 

 
Compressive strength of the concrete should be verified by laboratory tests on 
representative cylinders made during concrete placement.  
 
Drains and weep holes should be installed as shown on the design plans. 

Modular Block Wall Installation 

Prepare a leveling pad of compacted, crushed rock (typically 6” thick and 18” wide).  
Place the first row of modular blocks on the leveling pad (not a footing, as the 
geosynthetic reinforcement will bear the weight of the block and the backfill). 
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Install additional modular blocks and geosynthetic reinforcement (geogrid or 
geotextile) according to design plans.  

Timber Wall Installation 

Timbers should be new pressure-treated (usually 0.6 pcf for ground contact) 
members having a design life consistent with that of the project and free of splits and 
deep cracks. 
 
Proper tiebacks are essential to the stability of timber retaining walls.  Install tiebacks 
according to design plans. 

Manufactured Products Installation 

Specifications for manufactured products should be provided by the manufacturer or 
in the design plan.  Inspect all such materials for damage prior to installation. 

Drain Installation 

Install drains as specified in the design plans. 

Backfill Installation 

Backfill for all wall types should be placed carefully in layers not exceeding 8” 
(loose) and compacted with hand-operated tampers.  The degree of compaction 
should be provided as specified in the design plans.  Before compacting, the soil 
should be moistened or dried as necessary to obtain the optimum moisture content 
specified.  Backfill should not be placed on surfaces that are muddy, frozen or 
contain frost or ice. 
 
Backfill for retaining walls built of manufactured products such as reinforced earth or 
interlocking concrete blocks should be placed according to manufacturer’s 
recommendations.  Tiebacks or geosynthetic reinforcements should be placed as 
specified in the design plans. 
 
Nonwoven filter fabric should be used behind timber or modular block walls to help 
keep soil in place. 

Erosion Control  

Stabilize all bare areas according to the vegetation plan. 

Safety 

Steep slopes are subject to collapse and can be a safety hazard to persons in the area.  
No person should work adjacent to steep slopes without shoring protection or 
properly sloping the embankment. 
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Construction Verification 

Check finished retaining wall for conformance with design plans and specifications. 
 
Check for cracks or movement of the retaining wall. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate retaining wall will not function as 
intended. 

 
• Seepage is encountered during construction.  It may be necessary to install 

drains.  
 

• Poor foundation soils are encountered under the proposed wall location.  
 

• Design specifications for concrete, timbers, backfill or other materials cannot 
be met; substitutions may be required.  Unapproved substitutions could lead 
to failure. 

 
• High soil and water pressures result in structural failure of the wall—consult 

qualified design professional and rebuild according to revised plan and 
specifications. 

Maintenance 

Inspect retaining walls periodically and after heavy rains for cracks, undercutting of 
the foundation, piping erosion, wetness or movement. 
 
Repair problems determined during inspections. Repair cracks according to 
manufacturer's recommendations.   
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Shrub, Vine and Groundcover Planting (SVG) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Shrub, vine and groundcover planting is establishing shrubs, vines or groundcover to 
stabilize soil in areas where establishing grass is difficult and mowing is not feasible. 
The practice is especially suited for steep slopes where aesthetics are important. 
Incidental benefits include providing food and shelter for wildlife, windbreaks or 
screens and improved aesthetics. 

Typical Components of the Practice 

• Site Preparation 
• Soil Amendments (lime and fertilizer) 
• Planting  
• Mulching 
• Watering 
• Inspection 
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Installation 

Shrub, vine and groundcover planting requirements should be designed by a qualified 
design professional and plans and specifications should be made available to field 
personnel prior to start of planting. 

Site Preparation 

Sites should be prepared in strips along the contour or by individual spots.  Site 
preparation may include contour tilling or the digging of individual holes.  Site 
preparation will vary according to type of plant. 
 
On steep slopes, till the soil in contour rows or dig single holes for each plant. Blend 
the needed lime, fertilizer, and organic material with the soil removed from each hole 
or furrow. Mix fertilizer thoroughly with the soil before planting, and use it sparingly 
to avoid burning roots. To eliminate harmful competition from weeds, an appropriate 
preemergent herbicide may be useful if weeding is not practical.   

Soil Amendments (lime and fertilizer)    

Plantings of shrubs, vines and groundcovers may need applications of fertilizer and 
lime.  Amendments should be applied according to the site plan or by soil test 
recommendations.  In the absence of a plan or soil test recommendations, apply 
agricultural limestone into the top 6” of soil at the rate of 50 lbs. of agricultural 
limestone and 25 lbs. of 8-8-8 per 1000 ft2 for group plantings of groundcovers and 
vines.  For individual shrub plantings apply ½ pound of lime and ¼ pound of 8-8-8 
per individual hole.  Soils low in organic matter may be improved by incorporating 
organic matter in the form of peat, compost, aged sawdust or well-rotted manure.   

Planting  

In the absence of a site-specific planting plan consider the following guidelines.   

Shrubs 

Late winter (before leaves emerge) is the best time for planting deciduous shrubs and 
early fall is the best for evergreens. Shrubs grown and marketed in containers can be 
planted anytime during the year except when the ground is frozen. 

Individual Shrubs  

Provide as large an area as possible for initial root development. The hole should be 
dug to a depth that allows the root ball to extend 1” above the soil surface, and should 
be as big around as 3 to 5 times the diameter of the root ball. 

Shrubs in Prepared Beds  

Bed preparation differs somewhat from planting in individual holes. Bed areas are 
usually tilled or spaded, typically to a depth of 8” to 12”.  Contrary to the individual 
planting, soil amendments, such as peat or compost at a rate of 1 part amendment to 3 
parts native soil, are beneficial to shrubs because they provide a uniform root 
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environment across the bed area.  This type of soil amendment also enables plants to 
respond positively to water and fertilizers when they are applied. The hole for the 
shrub planted in a bed area can be a few inches wider in diameter than the root ball. 

Container Plants  

Remove container plants from their containers, cutting the container if necessary. If 
the plant is root-bound (roots circling the outside of the root ball), score the roots 
from top to bottom about 4 times, cutting about ¼” deep with a knife, or gently 
massage the root ball until roots point outward.  Place the shrub into the hole. Using 
only the native backfill, add soil back to the hole until it is ½ to ⅔ full. Add water to 
the backfill soil around the root ball. Add soil to ground level and thoroughly water 
again. A small dike may be formed around the edge of the planting hole to hold water 
around the root ball if in sandy soils or on slopes. In a tight clay soil trapping 
additional water in the root zone can be detrimental. 

Bare Root Plants  

Soak roots in water. When planting, spread the roots in the hole and gradually add 
soil. Firm the soil, being careful to avoid breaking roots. Fill the hole with water, and 
allow it to drain. Then fill the hole with soil, and water again thoroughly. 

Burlapped Plants  

Cut any wire or string around the plants’ stems. Do not remove the burlap. Fold the 
burlap back so it will be buried by soil. Burlap which is allowed to remain exposed 
after planting can act as a wick, causing the root ball to dry out. From this point, 
follow the same procedure for filling the hole as that described for container plants. 

Vines and Groundcovers 

Early fall or early spring is the best time to plant vines and ground covers. 
 
Transplanting to the prepared seedbed can be done using a small trowel or a spade. 
Make a hole large enough to accommodate the roots and soil.  Backfill and firm the 
soil around the plant, water immediately, and keep well watered until established. 
Water slowly and over longer periods to allow for infiltration end reduce runoff. 
 
Note: Most groundcovers are planted from container-grown nursery stock. Planting 
density determines how quickly full cover is achieved; one foot spacing is often used 
for rapid cover.  Large plants such as junipers can be spaced on 3-foot centers. 

Mulching 

Apply mulch according to the site plan for the project. On slopes where erosion may 
be a problem and a plan is not available consider the following guidelines. 
 
Use a thick durable mulch such as shredded bark (not chips) or pine straw. On steep 
slopes, install erosion control netting or matting prior to planting, and tuck plants into 
the soil through slits in the net. Plant in a staggered pattern. 
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Watering 

Shrubs 

Water shrubs immediately after planting and keep well watered for the first few 
weeks. Apply water weekly if rainfall does not supply 1” of water per week. Be 
conscious of plants that have been in the ground for less than 1 year, and water them 
thoroughly during extended dry periods.   

Vines and Groundcover 

Water vines and groundcover immediately after planting and keep well watered until 
established. Vines and groundcover need about an inch of water a week for the first 2 
years after planting. 

Inspection 

Check all components of the practice during installation to ensure that specifications 
are being met. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Soil compaction at planting time appears so significant that it will prevent 
adequate plant growth.  Compaction should be addressed during site 
preparation. 

 
• Design specifications for plants (species, variety, planting dates) and mulch 

cannot be met. Unapproved substitutions could lead to failure. 
 

Problems that require remedial actions:  
 

• Erosion, washout and poor plant establishment – repair eroded surface, 
replant, reapply mulch and anchor. 

 
• Mulch is lost to wind or stormwater runoffs – reapply mulch and anchor. 

Maintenance 

Replant shrubs, vines or groundcovers where needed to maintain adequate cover for 
erosion control. Repair eroded surfaces by reapplying the previous treatment and 
determine if an additional practice is needed, .i.e. installing erosion netting. Maintain 
shrubs, vines and ground covers with applications of fertilizer and mulching. Reapply 
mulch that is lost to wind, stormwater runoff or decomposition. 
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Shrubs, vines and groundcovers need about an inch of water a week for the first 2 
years after planting.  When rain does not supply this need, shrubs should be watered 
deeply not more than once a week.  
 
Fertilization needs should be determined by a professional because different plants 
have different needs. In the absence of a recommendation from a landscape 
professional, a soil test is the best way to determine what nutrient elements are 
needed. Fertilizer formulations of 12-4-8 or 15-0-15 can be used in the absence of a 
soil test. Apply 2 lbs of fertilizer per 1000 ft2 of area. 
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Sodding (SOD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Sodding is the use of a transplanted vegetative cover to provide immediate erosion 
control in disturbed areas.  Sodding is well suited for stabilizing erodible areas such 
as grass-lined channels, slopes around storm drain inlets and outlets, diversions, 
swales, and slopes and filter strips that cannot be established by seed or that need 
immediate cover. 

Typical Components of the Practice 

• Plant Selection 
• Surface Preparation 
• Soil Amendments (lime and fertilizer) 
• Installing the Sod 
• Irrigation 
• Installation Verification 
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Installation 

Prior to start of installation, Typical Components of the Practice should be specified 
by a qualified design professional.  Plans and specifications should be referred to by 
field personnel throughout the installation process.  

Plant Selection  

Use plants specified in plan.  If not specified, select a variety using Figure SOD-1, 
Tables SOD-1 and SOD-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure SOD-1     Geographical Areas for Species Adaptation 
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Table SOD-1      Grasses Adapted for Sodding in Alabama 
Warm Season 

Species 
Variety Area Adapted 

Bermudagrass Tifway, Tifgreen, Tiflawn, Common North, Central, South 

Bahiagrass Pensacola Central, South 

Centipede No Improved Varieties Central, South 

St. Augustine Bitterblue, Raleigh, Common South 

Zoysia Emerald, Meyer Central, South 

Cool Season 
Species 

  

Tall Fescue Kentucky 31 North 

 
 

Table SOD-2     Adaptation and Maintenance of Grasses Used for Sodding 
Species Tolerance Ratings Maintenance 

  Shade   Heat Cold Drought   Wear 
 

Mowing 
Height 

 

Mowing 
Frequency 

Bermudagrass No Good Poor  Excel. Excel. 1”  High 

Bahiagrass Fair Good Poor Excel. Good 2-3” High 

Centipede Fair Good Poor Good Poor 1 ½” Low 

Tall Fescue Good Fair Good Good Good 3” High 

St. Augustine Good Good Poor Poor Poor 2-3” Medium 

Zoysia Fair Good Fair Excel. Good 1” High 

    
 

Surface Preparation 

Clear the area of clods, rocks, etc. and smooth the area.  Grade and loosen the soil to 
a smooth firm surface to enhance rooting.  Break up large clods and loosen 
compacted, hard or crusted soil surfaces with a disk, ripper, chisel, harrow or other 
tillage equipment.  Avoid preparing the seedbed under excessively wet conditions.  
Operate the equipment on the contour. 
 
Where topsoiling is specified, additional steps will be done based on the design plan 
or, if not available, according to the Topsoiling practice. 
 

Application of Soil Amendments 

Apply fertilizer and lime according to the plan or by soil test recommendations. In 
the absence of a plan or soil test recommendations apply agricultural limestone at the 
rate of 2 tons per acre (100 lbs. per 1000 sq. ft.) and 10-10-10 fertilizer at the rate of 
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1000 lbs. per acre (25 lbs per 1000 sq. ft.) Apply ground agricultural limestone unless 
a soil test shows a pH of 6.0 or greater. Incorporate amendments to depth of 4” to 6”  
with a disk or rotary tiller. 
 
Rake or harrow to achieve a smooth, final grade on which to lay the sod.  Surface 
should be loose, and free of plants, trash and other debris. 
 
During high temperatures, moisten the soil immediately prior to laying sod.  This 
cools the soil and reduces root burning and dieback. 

Installing the Sod 

Lay the first row of sod in a straight line with subsequent rows placed parallel to and 
butting tightly against each other.  Stagger joints to create a brick-like pattern and 
promote more uniform growth and strength.  Ensure that sod is not stretched or 
overlapped and that all joints are butted tight to prevent spaces which would cause 
drying of the roots (See Figure SOD-2). 
 
 
 

Figure SOD-2     Typical Installation of Grass Sod 
 
 
On slopes 3:1 or steeper, or wherever concentrated flow may be a problem, lay sod 
with staggered joints and secure by stapling or pegging.  Install sod with the length 
perpendicular to the water flow (on the contour). See Figure SOD-3. Staple firmly at 
the corners and middle of each strip.  Jute or synthetic netting may be pegged over 
the sod for further protection against washout during establishment. 
 

Irrigation 

Immediately after laying the sod, roll or tamp it to provide firm contact between roots 
and soil, then irrigate sod deeply so that the underside of the sod pad and the soil 6” 
below the sod is thoroughly wet. 
 
Until a good root system develops, water sod during dry periods as often as necessary 
to maintain moist soil to a depth of at least 4”. 
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Figure SOD-3     Installation of Sod in Waterways 
 
 

Construction Verification 

Check materials and installation for compliance with specifications. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate the sodding materials will not 
function as intended; changes in plan may be needed. 

 
• Design specifications for sod variety cannot be met or irrigation is not 

possible; substitution or seeding may be required.  Unapproved substitutions 
could result in erosion or sodding failure. 

 
• Sod laid on poorly prepared soil or unsuitable surface and grass dies because 

it is unable to develop a root system with the soil: remove dead sod, prepare 
surface properly and resod. 

 
• Sod not adequately irrigated after installation; may cause root dieback or 

grass does not root rapidly and is subject to drying out: irrigate sod and 
underlying soil to a depth of 4” and keep moist until roots are established. 

 
• Sod not anchored properly may be loosened by runoff: use guidance under 

Site Preparation to repair the damaged areas, lay healthy sod, anchor properly 
and irrigate as planned. 

 
• Slow growth due to lack of nitrogen: apply additional fertilizer. 
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Maintenance 

Keep sod moist until it is fully rooted. 
 
Mow to a height of 2” to 3” after sod is well-rooted, in 2 to 3 weeks.  Do not remove 
more than ⅓ of the leaf blade in any mowing. 
 
Permanent, fine turf areas require yearly fertilization.  Fertilize warm-season grass in 
late spring to early summer; cool-season grass in early fall and late winter. 
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Temporary Seeding (TS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Temporary seeding is the establishment of fast-growing annual vegetation from seed 
on disturbed areas. Temporary vegetation provides economical erosion control for up 
to a year and reduces the amount of sediment moving off the site.   
 
This practice applies where short-lived vegetation can be established before final 
grading or in a season not suitable for planting the desired permanent species.  It 
helps prevent costly maintenance operations on other practices such as sediment 
basins and sediment barriers. In addition, it reduces problems of mud and dust 
production from bare soil surfaces during construction.  Temporary or permanent 
seeding is necessary to protect earthen structures such as dikes, diversions, grass-
lined channels and the banks and dams of sediment basins. 

Typical Components of the Practice 

• Scheduling 
• Seedbed Preparation 
• Applying Soil Amendments (fertilizer and lime) 
• Planting 
• Mulching or Installation of Erosion Control Blanket 
• Inspection 
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Installation 

Prior to start of installation, plant materials, seeding rates and planting dates should 
be specified by a qualified design professional.  Plans and specifications should be 
referred to by field personnel throughout the installation process. 
 
Plantings should be made during the specified planting period if possible. When sites 
become available to plant outside of the recommended planting period, either a 
temporary seeding, mulching or chemical stabilization will be more appropriate than 
leaving the surface bare for an extended period. If lime and fertilizer application rates 
are not specified, take soil samples during final grading from the top 6” in each area 
to be seeded.  Submit samples to a soil testing laboratory for lime and fertilizer 
recommendations. 

Seedbed Preparation 

Grade and loosen soil to a smooth firm surface to enhance rooting of seedlings and 
reduce rill erosion. If compaction exists, loosen the surface to 6” to 8”. Break up 
large clods and loosen compacted, hard or crusted soil surfaces with a disk, ripper, 
chisel, harrow or other tillage equipment.  Avoid preparing the seedbed under 
excessively wet conditions. 
          
For broadcast seeding and drill seeding, loosen the soil to a depth of 6”.  
 
For no-till drilling, the soil surface does not need to be loosened unless the site has 
surface compaction.  If shallow compaction exists, the area should be chiseled across 
the slope at least 6”.  If compaction exists between 6” and 12” the area should be 
chiseled or subsoiled at least 12”. 
 
Lime and fertilizer should be incorporated during seedbed preparation.  

Applying Soil Amendments 

Liming 

Follow the design plan or soil test recommendation.  If a plan or soil test is not 
available, use 2 tons/acre of ground agricultural lime on clayey soils (approximately 
90 lbs/acre) and 1 ton/acre on sandy soils (approximately 45 lbs/acre).  
 
Spread the specified amount of lime and incorporate into the upper 6” of soil 
following seedbed preparation and applying fertilizer.  

Fertilizing 

Apply a complete fertilizer at rates specified in the design plan or as recommended 
by soil tests. In the absence of soil tests, use the following as a guide: 
 
8-24-24 or equivalent – apply 400 lbs/acre (approximately 9 lbs/1000 ft2) at planting.   
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When vegetation has emerged to a stand and is growing, 30 to 40 lbs/acre 
(approximately 0.8 lbs/10000 ft2) of additional nitrogen fertilizer should be applied.  
 
Note:  Fertilizer can be blended to meet exact fertilizer recommendations. 
Take soil test recommendations to local fertilizer dealer for bulk fertilizer 
 blends.  This may be more economical than bagged fertilizer. 
 
Incorporate lime and fertilizer to a depth of at least 6” with a disk or rotary tiller on 
slopes of up to 3:1.  
 
On steeper slopes, lime and fertilizer may be applied to the surface without 
incorporation.  Lime and fertilizer may be applied through hydroseeding equipment; 
however, fertilizer should not be added to the seed mixture during hydroseeding. 
Lime may be added with the seed mixture. 

Planting  

Plant the species specified in the plan at the rate and depth specified. In the absence 
of plans and specifications, plant species and seeding rates may be selected by 
qualified persons from Table TS-1. 
 
 
TS-1     Commonly Used Plants for Temporary Cover 

Species Seeding   
Rate/Ac North Central South 

  Seeding Dates 

Millet, Browntop or 
German 40 lbs        May 1-Aug 1       Apr 1-Aug 15       Apr l-Aug 15 

Rye  3 bu          Sept I-Nov 15      Sept 15-Nov 15      Sept 15-Nov 15 

Ryegrass 30 lbs        Aug l-Sept 15      Sept l-Oct 15       Sept 1 -Oct 15 

Sorghum-Sudan   
Hybrids 40 lbs    May l-Aug 1    Apr 15-Aug 1   Apr l-Aug 15 

Sudangrass 40 lbs    May l-Aug I  Apr 15-Aug 1    Apr l-Aug 15 

Wheat  Common  3 bu          Sept I-Nov 1      Sept 15-Nov 15   Sept 15-Nov 15 

Common 
Bermudagrass 10 lbs        Apr 1-July 1      Mar 15-July 15     Mar 1-July 15 

Crimson Clover 10 lbs Sept 1-Nov 1 Sept 1-Nov 1 Sept 1-Nov 1 

 
 
 
Apply seed uniformly using a cyclone seeder, drop-type spreader, drill, cultipacker 
seeder or by hand on a fresh, firm friable seedbed.   
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When using a drill seeder, plant seed ¼” to ½” deep.  Calibrate equipment in the 
field. 
 
When planting by methods other than a drill seeder or hydroseeder, cover  
seed by raking, or dragging a chain, brush or mat.  Then firm the soil lightly  
with a roller.  Seed can also be covered with hydro-mulched wood fiber and  
tackifier. 
 
Cover broadcast seed by raking or chain dragging; then firm the surface with a roller 
or cultipacker to provide good seed contact. Small grains should be planted no more 
than 1” deep and grasses and legume seed no more than ½” deep. 

Hydroseeding 

Surface roughening is particularly important when hydroseeding, as roughened slope 
will provide some natural coverage for lime, fertilizer, and seed. The surface should 
not be compacted or smooth. Fine seeded preparation is not necessary for 
hydroseeding operations; large clods, stones, and irregularities provide cavities in 
which seeds can lodge. 
 
Mix seed, inoculant if required, and a seed carrier with water and apply as a slurry 
uniformly over the area to be treated. The seed carrier should be a cellulose fiber, 
natural wood fiber or cane fiber mulch material which is dyed an appropriate color to 
facilitate uniform application of seed. Use the correct legume inoculant at 4 times the 
recommended rate when adding inoculant to a hydroseeder slurry. The mixture 
should be applied within one hour after mixing to reduce damage to seed. 
 
Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts 
may damage seed and reduce germination and seedling vigor.  Fertilizer may be 
applied with a hydro seeder as a separate operation after seedlings are established. 
 
Lime is not normally applied with a hydraulic seeder because it is abrasive but if 
necessary it can be added to the seed slurry and applied at seeding or it may be 
applied with the fertilizer mixture. Also lime can be blown onto steeper slopes in dry 
form. 

Mulching 

Cover 65% to 75% of the surface with the specified mulch materials.  Mulching is 
extremely important for successful seeding in many situations and whether the 
mulching material is straw or a manufactured product, the material needs to be 
applied properly (See Mulching practice for more details). 

Inspection 

Check materials and installation for compliance with specifications during 
installation of products. 
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Common Problems  

Consult with a qualified design professional if the following occurs: 
 

• Design specifications for seed variety, seeding dates or mulching cannot be 
met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

 
• Seeding outside of the recommended results in an inadequate stand. Reseed 

according to specifications of a qualified design professional (see 
recommendations under Maintenance).   

Maintenance 

Reseeding 

Inspect seedings weekly until a stand is established and thereafter at least monthly for 
stand survival and vigor. Also, inspect the site for erosion.  
 
Eroded areas should be addressed appropriately by filling and/or smoothing, and 
reapplication of lime, fertilizer, seed and mulch.  
 
A stand should be uniform and dense for best results. Stand conditions, particularly 
the coverage, will determine the extent of remedial actions such as seedbed 
preparation and reseeding. A qualified design professional should be consulted to 
advise on remedial actions. Consider no-till planting.  

Fertilizing 

If vegetation fails to grow, have the soil tested to determine whether pH is in the 
correct range or nutrient deficiency is a problem. 

 
Satisfactory establishment may require refertilizing the stand, especially if the 
planting is made early in the planting season. Follow soil test recommendations or 
the specifications provided to establish the planting. 

Mowing 

Temporary plantings may be mowed and baled or simply mowed to compliment the 
use of the site.  
 
Millet, sorghum-sudan hybrids, sudangrass, rye and wheat may be mowed, but no 
lower than 6” (closer moving may damage the stand). 
 
Ryegrass is tolerant of most mowing regimes and may be mowed often and as close 
as 4” to 6” if this regime is started before it attains tall growth (over 8”).  
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Bermudagrass is tolerant of most mowing regimes and can be mowed often and 
close, if so desired, during its growing season.  
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Tree Planting On Disturbed Areas (TP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Tree planting on disturbed areas is planting trees on construction sites or other 
disturbed areas to stabilize the soil. The practice reduces erosion and minimizes the 
maintenance requirements after a site is stabilized. The practice is applicable to those 
areas where tree cover is desired and is compatible with the planned use of the area, 
particularly on steep slopes and adjacent to streams. Tree planting is usually used 
with other cover practices such as permanent seeding or sodding.        

Typical Components of the Practice 

• Site Preparation 
• Planting Seedlings and Trees 
• Mulching 
• Inspection 
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Installation  

Tree planting requirements should be designed by a qualified design professional and 
plans and specifications should be made available to field personnel prior to start of 
planting. 

Bare Root Seedlings 

Site Preparation 

Compacted soil should be ripped or chiseled on the contour to permit adequate root 
development and proper tree growth.  Debris should be removed from the site to 
facilitate tree planting.   

Planting  

Planting should be done in accordance with the design plan. If a detailed plan is not 
available, select trees that are suitable for growing on the disturbed site.  Select trees 
that are long-lived and are not considered invasive or a nuisance. Consideration 
should be given to trees that are visually pleasing and will provide food and cover for 
wildlife.                                                                                                                                             
 
Bare-root seedlings should be planted between December 1 and March 15 when the 
soil is neither too dry nor too wet. Freezing weather should be avoided.  
 
If planting is being done on sloping land by equipment, the planting should be made 
on the contour. 
 
Bare-root seedlings should be planted deeper than they grew in the nursery: small 
stock 1” deeper and medium to large stock ½” deeper. On most soils longleaf pine 
seedlings should be planted at the same depth that they grew in the nursery.  Roots 
should be planted straight down and not twisted, balled, or U-shaped.  Soil should be 
packed firmly around the planted seedlings.  
 
The roots of seedlings must be kept moist and cool at all times. After lifting, 
seedlings should not be exposed to sun, wind, heating, drying or freezing before they 
are planted. Baled seedlings may be kept up to 3 weeks if they are properly stacked, 
watered, and kept in a cool place. When planting is delayed longer than 3 weeks, the 
roots of seedlings should be covered with moist soil (heeled-in) or the seedlings 
should be put in cold storage. 
 
During planting, the roots of seedlings must be kept moist and only 1 seedling should 
be planted at a time. At the end of each day, loose seedlings should be either 
repacked in wet moss or heeled-in. 

Mulching 

Mulching may be necessary on sloping land to reduce erosion. Mulch with wood 
chips, bark, pine needles, peanut hulls etc. to a depth of no more than 3”. Mulch 
should not be placed against the trunk of the tree.   
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Balled and Burlapped and Container-Grown Trees                                                                  

The best time to plant hardwood trees is in late winter (before leaves emerge) and the  
best time to plant evergreens is in early fall. However, these plants may be planted 
anytime of the year except when the ground is frozen. Watering is essential during 
dry periods.                                                                                                             

Site Preparation  

The planting hole should be dug deep and wide enough to allow proper placement of 
the root ball. The final level of the root ball’s top should be level with the ground 
surface (See Figure TP-1). 
 
As the hole is dug the topsoil should be kept separate from the subsoil. If possible the 
subsoil should be replaced with topsoil. If topsoil is unavailable the subsoil can be 
improved by mixing in ⅓ volume of peat moss or well-rotted manure. 

Planting 

Depth of planting must be close to the original depth. The tree may be set just a few 
inches higher than in its former location, especially if soil is poorly drained. Do not 
set the tree lower than before.  Soil to be placed around the root ball should be moist 
but not wet. 
 
Set the tree in the hole and if the tree is balled and burlapped remove the rope which 
holds the burlap. Loosen the burlap and remove completely if practical. Do not break 
the soil of the root ball. Fill the hole with soil halfway and add water to settle the soil 
and eliminate air pockets.  When the water has drained off, fill the hole the remainder 
of the way. Use extra soil to form a shallow basin around the tree. This will help 
retain water.  
 
Newly planted trees may need artificial support to prevent excessive swaying. Stakes 
and guy wires may be used (See Figure TP-l). Guying should be loose enough to 
allow some movement of the tree.  

Mulching 

Following planting, mulch with wood chips, bark, pine needles, peanut hulls etc. to a 
depth of no more than 3”. Mulch should not be placed against the trunk of the tree.   
 
Mulching may be necessary on sloping land to reduce erosion and should be used 
around balled and burlapped trees and container grown trees to help conserve soil 
moisture and reduce competition from weeds and grass. 

Inspection 

Check all components of the practice during installation to ensure that specifications 
are being met. 
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Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Soil compaction can prevent adequate tree growth.  Compaction should be 
addressed during site preparation. 

 
• Design specifications for trees (species, planting dates) and mulch cannot be 

met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure TP-1     Tree Planting Diagram 
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Problems that require remedial actions:  
 

• Erosion, washout and poor tree establishment – repair eroded surface, 
replant, reapply mulch and anchor. 

 
• Mulch is lost to wind or stormwater runoff – reapply mulch and anchor. 

Maintenance 

Replant dead trees where needed to maintain adequate cover for erosion control.  
 
Periodic fertilization may be beneficial on poor sites to maintain good tree growth. 
Transplanted trees should be fertilized 1 year or so after planting. A soil test is the 
best way to determine what elements are needed. Fertilizer formulations of 10-8-6 or 
10-6-4 can be used in the absence of a soil test. About 2 lbs. of fertilizer should be 
used for each inch of tree diameter measured at 4.5 feet above the ground.   
 
Fertilizer must come in contact with the roots to benefit the tree. The easiest way to 
apply fertilizer is to simply broadcast it over the root system. As the tree grows, the 
roots will grow well beyond drip line. This should be taken into account when 
applying fertilizer by the broadcast method. Another way to apply fertilizer is to 
make holes in the tree’s root area with a bar or auger. Holes should be 18” deep, 
spaced about 2 feet apart, and located around the drip line of the tree. Distribute the 
fertilizer evenly into these holes and close the holes with the heel of the shoe or by 
filling with topsoil or peat moss. Trees should be fertilized in late fall or early spring 
before leaves emerge. 
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Check Dam (CD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A check dam is a small barrier or dam constructed across a swale, drainage ditch or 
other area of concentrated flow for the purpose of reducing channel erosion.  Channel 
erosion is reduced because check dams flatten the gradient of the flow channel and 
slow the velocity of channel flow. Most check dams are constructed of rock, but hay 
bales, logs and other materials may be acceptable. Contrary to popular opinion, most 
check dams trap an insignificant volume of sediment.  
 
This practice applies in small open channels and drainageways, including temporary 
and permanent swales. It is not to be used in a live stream. Situations of use include 
areas in need of protection during establishment of grass and areas that cannot 
receive a temporary or permanent non-erodible lining for an extended period of time.  

Typical Components of the Practice 

• Site Preparation 
• Materials Installation 
• Erosion and Sediment Control 
• Construction Verification 
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Construction 

Prior to start of construction a qualified design professional should determine the 
location, elevation and size of the structure to optimize flattening of channel grade. 
Usually, check dam dimensions are taken from a standard drawing.  Check dams are 
typically constructed using materials included in a contract.  
 
Note: Construction with rock is the only check dam material covered in this edition 
of the handbook.  

Site Preparation 

Determine location of any underground utilities. 
 
Locate and mark the site for each check dam in strategic locations (to avoid utilities 
and optimize effectiveness of each structure in flattening channel grade).  
 
Remove debris and other unsuitable material which would interfere with proper 
placement of the check dam materials. 
 
Excavate a shallow keyway (12”-24” deep and at least 12” wide) across the channel 
and into each abutment for each check dam.  

Materials Installation 

As specified, install a non-woven geotextile fabric in the keyway in sandy or silty 
soils. This may not be required in clayey soils.  
 
Construct the dam with a minimum 2:1 side slopes over the keyway and securely 
embed the dam into the channel banks. Position rock to form a parabolic top, 
perpendicular to channel flow, with the center portion at the elevation shown in the 
design so that the flow goes over the structure and not around the structure. 

Erosion  and Sediment Control 

Install vegetation (temporary or permanent seeding) or mulching to stabilize other 
areas disturbed during the construction activities.  

Construction Verification 

Check finished size, grade and shape for compliance with standard drawings and 
materials list (check for compliance with specifications if included in contract 
specifications). 
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Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate check dam will not function as 
intended. Change in plan will be needed. 

 
• Materials specified in the plan are not available. 

Maintenance 

Inspect the check dam for rock displacement and abutments for erosion around the 
ends of the dam after each significant rainfall event. If the rock appears too small, 
add additional stone and use a larger size. 
 
Inspect the channel after each significant rainfall event. If channel erosion exceeds 
expectations, consult with the design professional and consider adding another check 
dam to reduce channel flow grade. 
 
Sediment should be removed if it reaches a depth of ½ the original dam height. If the 
area behind the dam fills with sediment there is a greater likelihood that water will 
flow around the end of the check dam and cause the practice to fail. 
 
Check dams may be removed when their useful life has been completed. The area 
where check dams are removed should be seeded and mulched immediately unless a 
different treatment is prescribed. 
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Diversion (DV) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A diversion is a watercourse constructed across a slope consisting of an excavated 
channel, a compacted ridge or a combination of both.  Most diversions are 
constructed by excavating a channel and using the excavated material to construct a 
ridge on the downslope side of the channel.  Right-of-way diversions and temporary 
diversions are sometimes constructed by making a ridge, often called a berm, from 
fill material.      
 
This practice applies to sites where stormwater runoff can be redirected to 
permanently protect structures or areas downslope from erosion, sediment, and 
excessive wetness or localized flooding. Diversions may be used to temporarily 
divert stormwater runoff to protect disturbed areas and slopes or to retain sediment on 
site during construction. 
 
Perimeter protection is sometimes used to describe both permanent and temporary 
diversions used at either the upslope or downslope side of a construction area. 
 
Right-of-way diversions, sometimes referred to as water bars, are used to shorten the 
flow length on a sloping right-of-way and reduce the erosion potential of the 
stormwater runoff. 
 
Diversions are designed to intercept and carry excess water to a stable outlet.  
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Typical Components of the Practice   

• Site Preparation 
• Grading 
• Erosion and Sediment Control 
• Construction Verification 

Construction 

Prior to start of construction, diversions should be designed by a qualified design 
professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process.  A diversion should be built according to 
planned alignment, grade and cross section. Typically, a diversion is constructed with 
the following activities.  

Site Preparation 

Determine exact location of any underground utilities. 
 
Locate and mark the alignment of the diversion as shown on the plans. Minor 
adjustments to the grade and alignment may be required to meet site conditions. The 
alignment should maintain a positive grade towards the outlet and end in a stable 
outlet or an area that can be stabilized. 
  
Clear the construction area of trees, stumps, brush, sod and other unsuitable material 
which would interfere with compaction of the ridge. 
 
Disk or scarify the area where the ridge is to be installed before placing the fill. 
 
Clean out and refill with compacted earth fill all ditches, swales or gullies to be 
crossed. 
 
Apply gravel or hard surface protection at vehicle crossings to prevent rutting. 
 
Install stable outlets prior to construction.  Adequate vegetation should be established 
in the outlet channel.  If vegetation cannot be established use erosion control blankets 
and/or Rock Outlets or Outlet Protection. 

Grading 

Excavate, fill and shape the diversion to planned alignment, grade and cross section.  
The channel should have a positive grade toward the outlet to avoid ponding.  Where 
possible, blend diversion into the surrounding landscape.  
 
Overfill and compact the ridge, allowing for 10% settlement. Fill should be placed in 
lifts of no more than 6” to 8” in depth.    Compaction may be achieved by driving 
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wheeled equipment along the ridge as lifts are added.  The settled ridge top must be 
at or above design elevation at all points. 
 
All earth removed and not needed for the practice should be spread or disposed of so 
that it will not interfere with the functioning of the diversion. 

Erosion  and Sediment Control 

Control sediment along grading limits with sediment control measures. 
 
Leave sufficient area adjacent to the diversion to permit clean out and regrading. 
 
Immediately after installation install vegetation treatment or other means to stabilize 
the diversion in accordance with plans.  
 
Install gravel or hard surface protection at vehicle crossings. 
 
Stabilize diversion outlets in accordance with plans.   

Construction Verification 

Check finished grades and cross section of diversions to eliminate constrictions to 
flow.  Check all ridges for low spots and stability. 

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate diversion will not function as 
intended. Changes in plans will be needed. 

 
• Design specifications for seed variety or seeding cannot be met. Substitutions 

not approved by the design professional could result in erosion and lead to 
diversion failure. 

 
• Seepage is encountered during construction.  It may be necessary to install 

drains. 

Maintenance 

Inspect weekly and following each storm event for erosion until the diversion is 
vegetated. 
 
Remove debris and sediment from the channel, and rebuild the ridge to design 
elevation where needed. 
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Check diversion outlet for erosion and repair if area becomes unstable. Maintain 
vegetation with periodic fertilization and mowing to keep vegetation in a vigorous, 
healthy condition.  Mow for weed and brush control during the first year and as 
needed to prevent brush and trees seedlings from becoming established after the first 
year of installation.  
 
When the work area has been stabilized, remove temporary diversions, sediment 
barriers and traps and repair bare or damaged areas in the vegetation by planting and 
mulching or sodding. 
 
Stabilize all eroded, rutted or disturbed areas as soon as possible with vegetation or 
synthetic erosion control measures as specified in the design. 
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Drop Structure (DS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A drop structure is an erosion control structure created by construction of a barrier 
across a drainageway or installing a permanent manufactured product down a slope. 
The purpose of a drop structure is to convey concentrated flow storm runoff from the 
top to the bottom of a slope or to lower water from a grassed swale into an open 
channel such as an intermittent or perennial stream. This practice applies where other 
erosion control measures are insufficient to prevent excessive erosion and off-site 
sedimentation. 

Typical Components of the Practice   

• Site Preparation 
• Principal Spillway 
• Embankment  
• Emergency Spillway  
• Erosion Control  
• Construction Verification 
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Construction 

Prior to the start of construction, drop structures should be designed by a qualified  
design professional.   
 
Plans and specifications should be referred to by field personnel throughout the 
construction process.  The drop structure should be built according to planned grades 
and dimensions. 
 
 Note: Construction of an embankment with spillways is the only type of drop 
structure covered in this edition of the handbook.  
 
Consider the following guidance as construction proceeds 

Site Preparation 

Locate all utilities at the site to ensure avoidance. 
 
Clear, grub and strip the dam foundation and emergency spillway area, removing all 
woody vegetation, rocks and other objectionable material. Dispose of trees, limbs, 
logs and other debris in designated disposal areas. 
 
Stockpile surface soil for use later during topsoiling. 
 
Clear the sediment pool to facilitate sediment clean out and dispose of trees, limbs, 
logs and other debris in designated disposal areas.  

Principal Spillway 

Prepare the pipe bedding and situate the spillway barrel (pipe) on a firm, even 
foundation.   
 
Install anti-seep collars according to the design plan. 
 
Place around the barrel 4” layers of moist, clayey, workable soil (not pervious 
material such as sand, gravel or silt), and compact with hand tampers to at least the 
density of the foundation soil.  (Do not raise the pipe from the foundation when 
compacting under the pipe haunches.) 
 
At the pipe inlet, install Inlet Protection according to the design plan. 
 
At the pipe outlet, install Outlet Protection according to the design plan (if not 
specific, use a riprap apron at least 5 feet wide to a stable grade. 

Embankment 

Scarify the foundation of the dam before placing fill. 
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Use fill from predetermined borrow areas.  It should be clean, stable soil free of 
roots, woody vegetation, rocks and other debris; and must be wet enough to form a 
ball without crumbling, yet not so wet that water can be squeezed out. 
 
Place the most permeable soil in the downstream toe and the least permeable in the 
center portion of the dam. 
 
Protect the spillway barrel with 2 feet of fill that has been compacted with hand 
tampers before traversing over the pipe with equipment.  
 
Compact the fill material in 6” to 8” continuous layers over the length of the 
embankment. One way is by routing construction equipment so that each layer is 
traversed by at least one wheel of the equipment. 
 
Construct and compact the embankment to an elevation 10% above the design height 
to allow for settling. The embankment should have a minimum 8 feet top width and 
3:1 side slopes, but the design may specify additional width and gentler side slopes.  

Emergency Spillway 

Construct the spillway at the site located by the qualified design professional 
according to the plan design (in undisturbed soil around one end of the embankment, 
and so that any flow will return to the receiving channel without damaging the 
embankment). 

Erosion Control 

Minimize the size of all disturbed areas. 
 
Use temporary diversions to prevent surface water from running onto disturbed areas. 
Vegetate and stabilize the embankment, the emergency spillway and all disturbed 
areas immediately after construction.   

Construction Verification 

Check the finished grades and configuration for all earthwork.  Check elevations and 
dimensions of all pipes and structures. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate drop structure will not function as 
intended.  
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• Seepage is encountered during construction; it may be necessary to install 
drains. 

 
• Design specifications for fill, pipe, seed variety or seeding dates cannot be 

met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

Maintenance 

Inspect the drop structure after each storm event until it is completely stabilized with 
vegetation. 
 
Periodically check the embankment, emergency spillway and outlet for erosion 
damage, piping, settling, seepage or slumping along the toe or around the barrel and 
repair immediately. 
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Grass Swale (GS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A grass swale is a natural or constructed channel that is shaped or graded to required 
dimensions and established in suitable vegetation for the stable conveyance of runoff 
without causing damage to the channel by erosion. This practice applies to sites 
where concentrated runoff will cause erosion damage, a vegetative lining provides 
sufficient stability for the channel as designed, and space is available for a relatively 
large cross section. Typical situations where concentrated flow areas are addressed 
with a grass swale include roadside ditches, channels at property boundaries, outlets 
for diversions and other concentrated flow areas subject to channel erosion. Grass 
swales are generally considered permanent structures but may be used as a temporary 
measure. 

Typical Components of the Practice 

• Scheduling 
• Site Preparation 
• Constructing 
• Construction Verification 
• Vegetating 
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Installation 

Prior to start of construction, grass swale channels should be designed by a qualified 
design professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process to ensure that the channel has planned alignment, 
grade and cross section. 

Scheduling  

Schedule construction during a period of relatively low rainfall and runoff events if 
practical. Consider, also, the establishment period (planting dates) for the planned 
species that will be used for long-term vegetative cover. 

Site Preparation  

Determine exact location of underground utilities. 
  
Install any structures required to stabilize the swale outlet or to provide drainage 
along the swale prior to beginning installation of the swale.  Refer to design for 
structures to be installed. 
 
Remove brush, trees and other debris from the construction area and dispose of 
properly.  

Constructing 

Excavate and shape the channel to dimensions shown in the design specifications, 
removing and properly disposing of excess soil so surface water can enter the channel 
freely. The typical features of a grass swale are shown in Figure GS-1 and listed 
below, but may be different in the design for a specific site.   
 
Cross Section: trapezoidal or parabolic. 
 
Side Slopes: 3:1 or flatter for trapezoidal channels. 
 
Outlet:  Channel should empty into a stable outlet, sediment traps, or 
detention/retention basins. 
 
Subsurface Drain: Use in areas with seasonally high water tables or seepage     
problems. 
  
Topsoil: Provide topsoil as needed to grow grass on areas disturbed by construction. 
 
Protect all concentrated inflow points along the channel with erosion resistant linings, 
such as riprap, sod, mulch, erosion control blankets, turf reinforcement mats or other 
appropriate practices as specified in the design plan. 
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Figure GS-1     Typical Trapezoidal Grass-lined Channel 

 

Construction Verification 

Check finished grade and cross section of channel throughout the length of the 
watercourse.  Verify channel cross sections at several locations to avoid constrictions 
to flow. 

Vegetating 

Prepare seedbed and apply lime, fertilizer and seed or sod in the swale immediately 
after grading and protect with erosion control blankets, turf reinforcement mats or 
mulch according to the design plan.  If not specified in a plan, select lime, fertilizer, 
variety and mulching components from related practices – permanent seeding or 
temporary seeding, erosion control blanket or sodding.  

Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate practice will not function as 
intended.   

 
• Changes in plan may be needed. 

 
• Design specifications for seed variety, seeding dates or erosion control 

materials cannot be met; substitution may be required. 
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• Erosion occurs in channel before vegetation is fully established. 
 

• Erosion occurs at channel outlet before vegetation is fully established.  
 

• Sediment is deposited at channel outlet before vegetation is fully established. 

Maintenance 

Inspect the channel following storm events both during and after grass cover is 
established; make needed repairs immediately. 
 
Check the channel outlet and road crossings for blockage, ponding, sediment, and 
bank instability, breaks and eroded areas; remove any blockage, and make repairs 
immediately to maintain design cross section and grade. 
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Lined Swale (LS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A lined swale is a constructed channel with a permanent lining designed to carry 
concentrated runoff to a stable outlet.  This practice applies where grass swales are 
unsuitable because of conditions such as steep channel grades, prolonged flow areas, 
soils that are too erodible or not suitable to support vegetation or insufficient space 
and where riprap-lined swales are not desired. The purpose of a lined swale is to 
conduct stormwater runoff without causing erosion problems in the area of channel 
flow.  
 
The material that provides the permanent lining may be concrete, a specialized type 
of erosion control blanket or manufactured concrete products.  

Typical Components of the Practice 

• Site Preparation 
• Material Placement 
• Stabilization 
• Construction Verification 
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Construction 

Prior to start of construction, lined swales should be designed by a qualified design 
professional and specifications should be available to field personnel.   
 
Plans and specifications should be referred to by field personnel throughout the 
construction process.   
 
Note: Concrete lined channel is the only lining method that is covered in this edition 
of the handbook. There are numerous permanent erosion control blankets and rock 
products available with similar applications and their unique installation procedures 
should be obtained from the manufacturer of the product being used. In addition, 
riprap-lined swale is covered in this handbook. 

Site Preparation  

Determine exact location of underground utilities. 
 
Remove brush, trees and other debris from the channel and spoil areas, and dispose 
of properly. 
 
Grade or excavate cross section to the lines and grades shown in design for the 
concrete subgrade.  
 
Remove soft sections and unsuitable material and replace with suitable material. The 
subgrade should be thoroughly compacted and shaped to a smooth, uniform surface.  

Material Placement 

Place forms to meet the specific plan design for the project and place concrete of the 
designed mix into the forms according to construction specifications.  
 
Construction and expansion joints should be used where swale length exceeds 10 
feet. Construction joints should be spaced at 10 feet intervals and expansion points at 
intervals not to exceed 20 feet. 
 
The subgrade should be moist at the time the concrete is placed.  
 
Place concrete for the lined channel to the thickness shown on the plans and finish it 
in a workmanlike manner. 
 
Coat the concrete with an approved curing compound as soon as finish work is 
complete and the free water has disappeared from the surface. 
 
Provisions should be made to protect the freshly poured concrete from extreme 
temperatures to ensure proper curing. 
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Stabilization 

Stabilize channel inlet and outlet points according to the design plan.  
 
Stabilize adjacent disturbed areas after construction is completed with a vegetation 
treatment (permanent or temporary seeding) and mulching. Provide topsoil, lime and 
fertilizer as needed to grow grass on areas disturbed by construction. Many design 
plans specify a row of sod at the edges of the concrete channel.  
 
If not specified in a plan, select lime, fertilizer, variety and mulching components 
from related practices – Permanent Seeding or Temporary Seeding and Mulching, 
Erosion Control Blankets or Sodding.  

Construction Verification 

Check finished grades and cross sections throughout the length of the channel.  
Verify channel cross section dimensions at several locations to avoid flow 
constrictions. 

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate practice will not function as 
intended; changes in plan may be needed. 

 
• Design specifications cannot be met; substitution may be required.  

Unapproved substitutions could result in failure of the practice. 

Maintenance 

Inspect lined channel at regular intervals and after storm events. Check for erosion 
adjacent to the channel, at inlets and outlets and underneath the lined channel. 
 
Give special attention to the channel inlet and outlet and repair eroded areas 
promptly. 
 
Inspect for erosion in the entire swale and repair with appropriate vegetative 
treatment (permanent or temporary seeding and mulching). 
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Outlet Protection (OP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

This practice is designed to prevent erosion at the outlet of a channel or conduit by 
reducing the velocity of flow and dissipating the energy.  Outlet protection measures 
usually consist of a riprap-lined apron, a reinforced concrete flume with concrete 
baffles or a reinforced concrete box with chambers or baffles.   This practice applies 
wherever high velocity discharge must be released on erodible material. 

Typical Components of the Practice 

• Site Preparation 
• Installation of Riprap Structures 
• Installation of Concrete Structures 
• Erosion Control 
• Construction Verification 

Construction 

Prior to start of construction, the practice should be designed by a qualified design 
professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process. 
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The structure should conform to the dimensions, grades and alignments shown on the  
plans and specifications.  

Site Preparation 

Completely remove stumps, roots and other debris from the construction area.  Fill 
depressions caused by clearing and grubbing operations with clean, non-organic soil. 
Grade the site to the lines and grades shown on the plans.  Compact any fill required 
in the subgrade to the density of the surrounding undisturbed material. 
 
If possible, the alignment should be straight throughout its length. If a curve is 
required, it should be located in the upstream section of the outlet. 

Riprap Structures 

Ensure that the subgrade for the filter and riprap follows the required lines and grades 
shown in the plan.  Low areas in the subgrade on undisturbed soil may also be filled 
by increasing the riprap thickness. 
 
Filter cloth must meet design requirements and be properly protected from 
puncturing or tearing during installation.  Repair any damage by removing the riprap 
and placing another piece of filter cloth over the damaged area.  All connecting joints 
should overlap a minimum of 1.5 feet with the upstream edge over the downstream 
edge.  If the damage is extensive, replace the entire filter cloth. 
 
Riprap may be placed by equipment.  Care should be taken to avoid damaging the 
filter. 
 
Construct the apron on zero grade with no overfall at the end.  Make the top of the 
riprap at the downstream end level with the receiving area or slightly below it. 

Concrete Structures 

Reinforcing steel welded wire fabric should be placed in strict accordance with the 
design plans and maintained in the proper position during the pouring of concrete. 
Concrete should be placed in horizontal layers not exceeding 24” in thickness or as 
specified in the design, and consolidated by mechanical vibrating equipment 
supplemented by hand-spading, rodding or tamping. 
 
Concrete should be placed in sturdy wood or metal forms, adequately supported to 
prevent deformation.  Forms should be oiled prior to placement to prevent bonding 
between concrete and forms.  
 
If possible, concrete should not be placed during inclement weather or periods of 
temperature extremes.  If temperature extremes cannot be avoided, American 
Concrete Institute (ACI) guidelines for placement of concrete during such extremes 
should be consulted. 
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Concrete should be allowed to cure as required by the plans and specifications.   
 
Typically, the surface should be kept wet during curing by covering it with wet 
burlap sacks or other means.  Design strengths should be confirmed by laboratory 
tests on representative cylinders made during concrete placement.  Form work should 
not be removed prior to the specified time. 

Erosion Control 

Immediately after construction, stabilize all disturbed areas with vegetation. 

Construction Verification 

Check finished structures for conformance with design specifications.    

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate measure will not function as 
intended. 

 
• Design specifications for riprap, filter fabric, concrete, reinforcing steel or 

backfill cannot be met; substitutions may be required.  Unapproved 
substitutions could lead to failure. 

 
• Problems with the structure develop during or after installation. 

Maintenance 

Inspect riprap outlet structures after heavy rains to see if any erosion around or below 
the riprap has taken place or if stones have been dislodged.  Check concrete 
structures for cracks and movement. Immediately make all needed repairs to prevent 
further damage. 
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Riprap-lined Swale (RS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A riprap-lined swale is a natural or constructed channel with an erosion-resistant rock 
lining designed to carry concentrated runoff to a stable outlet.  This practice applies 
where grass swales are unsuitable because of conditions such as steep channel grades, 
prolonged flow areas, soils that are too erodible or not suitable to support vegetation 
or insufficient space. 

Typical Components of the Practice 

• Site Preparation 
• Foundation Stabilization 
• Rock Placement 
• Outlet Stabilization 
• Construction Verification 

Construction 

Prior to start of construction, riprap-lined swales should be designed by a qualified 
design professional.   
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Plans and specifications should be referred to by field personnel throughout the 
construction process.   

Site Preparation  

Determine exact location of underground utilities. 
 
Remove brush, trees and other debris from the channel and spoil areas, and dispose 
of properly. 
 
Grade or excavate cross section to the lines and grades shown in design. Over-
excavate to allow for thickness of riprap and filter material. Foundation excavation 
not deep enough or wide enough may cause riprap to restrict channel flow and result 
in overflow and erosion. Side slopes are usually 2:1 or flatter. 

Foundation Stabilization 

Install geotextile fabric or aggregate in the excavated channel as a foundation for the 
riprap. Anchor fabric in accordance with design specifications. If the filter is omitted 
or damaged during stone placement there may be settlement failure and bank 
instability.  

Installation 

As soon as the foundation is prepared, place the riprap to the thickness, depth and  
elevations shown in the design specifications.  It should be a dense, uniform and  
well-graded mass with few voids. Riprap should consist of a well-graded mixture of  
stone (size and gradation as shown in design specifications) that is hard, angular, and 
highly chemical and weather resistant.  Larger stone should predominate, with  
sufficient smaller sizes to fill the voids between the stones.  The diameter of the  
largest stone size should be not greater than 1.5 times the d50 size. Minimum 
thickness of riprap liner should be 1.5 times the maximum stone diameter. 
 
Blend the finished rock surface with the surrounding land surface so there are no 
overfalls, channel constrictions or obstructions to flow. 

Outlet Stabilization 

Stabilize channel inlet and outlet points. Extend riprap as needed. 
 
Stabilize adjacent disturbed areas after construction is completed. 

Construction Verification 

Check finished grades and cross sections throughout the length of the channel.   
 
Verify channel cross section dimensions at several locations to avoid flow 
constrictions. 
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Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate channel will not function as 
intended; changes in plan may be needed. 

 
• Design specifications for riprap sizing, filter fabric or aggregate filter cannot 

be met; substitution may be required.  Unapproved substitutions could result 
in channel erosion. 

Maintenance 

Inspect channels at regular intervals and after storm events. Check for rock stability, 
sediment accumulation, piping, and scour holes throughout the length of the channel.  
 
Look for erosion at inlets and outlets. 
 
When stones have been displaced, remove any debris and replace the stones in such a 
way as to not restrict the flow of water. 
 
Give special attention to outlets and points where concentrated flow enters the 
channel and repair eroded areas promptly by extending the riprap as needed. 
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Subsurface Drain (SD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A subsurface drain is a perforated pipe or continuous layer of porous material 
installed below the ground surface that intercepts, collects and carries excessive 
groundwater to a stable outlet.  Subsurface drains by themselves do not provide 
erosion control. The purpose of a subsurface drain is to improve soil moisture 
conditions, vegetation growth and ground stability.  Subsurface drains may reduce 
wet ground from interfering with construction activities.   Drains may be constructed 
using a gravel-filled trench, perforated pipe in gravel bedding or manufactured drain 
panel products.   This practice applies where groundwater is at or near the ground 
surface or where adequate drainage cannot be provided for surface runoff. 

Typical Components of the Practice 

• Site Preparation  
• Trench Excavation 
• Installation of Drain Pipe, Bedding Material and Filter Cloth 
• Backfill Installation 
• Installation of Clean-Out Device 
• Outlet Installation 
• Stabilization 
• Safety 
• Construction Verification 
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Construction 

Prior to start of construction, subsurface drains should be designed by a qualified 
design professional.  Materials such as sand, gravel, filter cloth and pipe must be 
properly designed in order for the subsurface drain system to function properly. Plans 
and specifications should be available to field personnel.   

Site Preparation 

Determine exact location of underground utilities. At least 3 days prior to 
construction, request Alabama Line Location Center (1-800-292-8525) to mark all 
underground utilities within the project area.  
 
Locate and mark the alignment of the drains as shown on the design plans.   
 
Clear installation area of debris and obstacles, such as trees and stumps, that might 
hinder grading and installation of the subsurface drain. 

Trench Excavation 

Excavate the trench to the specified depth and grade shown in the design plan. To 
accommodate the gravel bedding or filter material, excavate the trench to at least 3” 
below the design bottom elevation of the pipe (or as shown on the design plans). 
 
Place materials excavated from the trench on the up gradient side of the trench to 
prevent water from entering the trench during construction. 
 
Grade the trench to prevent siltation into the drain. 

Installation of Drain Pipe, Bedding Material and Filter Cloth 

Line trench with filter cloth (if specified), providing enough material to overlap over 
the top of the finished gravel bedding.  This helps prevent movement of soil into the 
gravel. 
 
Spread bedding material specified in the design plan, usually 3” of gravel, to fill the 
over-excavated bottom of the trench. 
 
Lay pipe on the design grade and elevation avoiding reverse grade or low spots after 
checking to ensure the pipe meets specifications.   
 
Cap the upper end of each drain with a standard cap made for this purpose or with 
concrete or other suitable material to prevent soil from entering the open end. 
 
Place bedding material around pipe, on all sides, with the amount shown in the 
design plan. 
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Fold filter cloth over the top of the gravel bedding. 

Backfill Installation 

Backfill immediately after placement of the pipe and bedding.  Ensure that the 
material does not contain rocks or other sharp objects and place it in the trench in a 
manner that will not damage or displace the pipe.  Overfill the trench slightly to 
allow for settlement. 

Installation of Clean-Out Device 

Install clean-outs for maintenance of the subsurface drain in the locations shown on 
design plan. 

Outlet Installation 

Construct the outlet of the subsurface drain at the elevation in the design plan.  The 
outlet section of the drain should be at least 10 feet of non-perforated corrugated 
metal, cast iron, steel or heavy-duty plastic pipe.  Cover at least half of the pipe 
length with well-compacted soil. Place a suitable animal guard securely over the pipe 
outlet to keep out rodents. 

Stabilization 

Keep the settled fill over the pipe outlet slightly higher than the surrounding ground 
to prevent erosion, rills and gullies. 
 
Stabilize all bare areas of the trench with temporary seeding and mulching unless 
construction will disturb the area within 13 days. 

Safety 

Narrow trenches are subject to collapse and can be a safety hazard to persons in the 
trench.  No person should enter a trench without shoring protection or properly 
sloping the sides of the trench. 

Construction Verification 

Verify the dimensions during construction with those shown on the plans for 
location, length, depth and cross section of trench. 
 
Verify the dimensions and specifications of the aggregate used in the bedding and 
manufactured materials such as pipe, tile or panel drain. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
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• Variations in topography on-site indicate subsurface drains will not function 

as intended or originally designed. 
 

• Design specifications for aggregate or manufactured products cannot be met; 
substitutions may be required.  Unapproved substitutions could result in 
failure of the drain to function as intended. 

 
• Pipe is crushed by construction traffic. 

Maintenance 

Check subsurface drains periodically to ensure that they are free-flowing and not 
clogged with sediment. 
 
Keep outlet clean and free of debris. 
 
Keep surface inlets open and free of sediment and other debris. 
 
Where drains are crossed by heavy vehicles, check the pipe to ensure that it is not 
crushed. 
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Temporary Slope Drain (TSD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of CPESC, Inc. 

Practice Description 

A temporary slope drain is a pipe or other conduit designed to convey concentrated 
runoff down the face of a cut or fill slope without causing erosion.  This practice 
applies wherever concentrated stormwater runoff must be conveyed down a steep 
slope. 

Typical Components of the Practice 

• Site Preparation 
• Erosion Control 
• Construction Verification 

Construction 

Prior to start of construction, temporary slope drains should be designed by a 
qualified design professional.  Plans and specifications should be referred to by field 
personnel throughout the construction process.   

Site Preparation 

Determine exact location of underground utilities. 
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Place temporary slope drain on undisturbed soil or well-compacted fill at locations 
and elevations shown on the plans. 
 
Grade the diversion channel at the top of the slope toward the temporary slope drain 
according to the design plan.  Provide positive grade in the pipe under the ridge. 
 
Hand tamp the soil under and around the pipe in lifts not to exceed 6”. 
 
Ensure that the fill over the drain pipe at the top of the slope is placed to the 
dimensions shown on the design plan. 
 
Ensure that all slope drain connections are secure and watertight. 
 
Ensure that all fill material is well-compacted.  Securely anchor the exposed section 
of the drain according to the design. 
 
Extend the drain beyond the toe of the slope and adequately protect the outlet from 
erosion. 
 
Make the settled, compacted diversion ridge no less than 1 foot above the top of the 
pipe at every point. 

Erosion Control 

Compaction of earthfill around the pipe in the vicinity of the ridge is extremely 
important to avoid piping failure and blowouts. 
 
Immediately stabilize all disturbed areas following construction according to the 
design plan (with vegetation or other appropriate means of protection). 

Construction Verification 

Verify that materials, elevations and installation procedures meet design 
specifications. 
 
Joints should be carefully inspected for separations or looseness. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate temporary slope drains will not 
function as intended. 

 
• Pipe separates or is displaced. 
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• Animals are going into the pipe outlet.  

Maintenance  

Inspect slope drains and supporting diversions once a week and after every storm 
event. 
 
Check the inlet for sediment or trash accumulation; clear and restore to proper 
condition. 
 
Check the fill over the pipe for settlement, cracking or piping holes; repair 
immediately. 
 
Check for holes where the pipe emerges from the ridge; repair immediately. 
 
Check the conduit for evidence of leaks or inadequate anchoring; repair immediately. 
 
Check the outlet for erosion or sedimentation; clean and repair, or extend if 
necessary. 
 
Once slopes have been stabilized, remove the temporary diversions and slope drains 
so that runoff water no longer concentrates but flows uniformly over the protected 
slope. Stabilize the diversion and slope drain areas. 
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Block and Gravel Inlet Protection (BIP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of CPESC, Inc. 
 

Practice Description 

Block and gravel inlet protection is a sediment control barrier formed around a storm 
drain inlet by the use of standard concrete block and gravel.  The purpose is to help 
minimize sediment entering storm drains during construction.  This practice applies 
where use of the storm drain system is necessary during construction and inlets have 
a drainage area of 1 acre or less and an approach slope of 1% or less. 

Typical Components of the Practice 

• Site Preparation 
• Installation of Blocks, Wire Mesh and Gravel  
• Erosion Control 
• Construction Verification 

Construction 

Prior to start of construction, block and gravel inlet protection should be designed by 
a qualified design professional.  Plans and specifications should be referred to by 
field personnel throughout the construction process.  
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Site Preparation 

Determine exact location of underground utilities. 
 

Clear area of all debris that might hinder excavation and disposal of spoil. 
 
Grade the approach to the inlet uniformly. The top elevation of the structure must be 
lower than the ground elevation downslope from the inlet.  It is important that all 
storm flows pass over the structure and into the storm drain and not past the structure.  
Temporary dikes below the structure may be necessary to prevent bypass flow.  
Material may be excavated from inside the sediment pool for this purpose. 

Installation of Blocks, Wire Mesh and Gravel 

Lay one block on its side in the bottom row on each side of the structure to allow 
pool drainage.  The foundation should be excavated below the crest of the storm 
drain to the depth shown on the drawings.  Place the bottom row of blocks against the 
edge of the storm drain for lateral support and to avoid washouts when overflow 
occurs.  If needed, give lateral support to subsequent rows by placing 2” x 4” wood 
studs through block openings. 
 
Place hardware cloth or comparable wire mesh with ½” openings over all block 
openings to hold gravel in place. 

 
Place gravel of the specified gradation around blocks to the lines and dimensions 
shown on the drawings and smooth to an even grade.   

Erosion Control 

Stabilize disturbed areas in accordance with the vegetation plan. 

Construction Verification 

Check finished grades and dimensions of block and gravel barrier. Check materials 
for compliance with specifications. 

Common Problems 

 Consult with qualified design professional if the following occurs: 
 

• Variations in topography on site indicate block and gravel drop inlet 
protection will not function as intended; changes in plan may be needed. 

Maintenance 

Inspect the barrier after each rain and make repairs as needed.  
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Remove sediment promptly following storms to provide adequate storage volume for 
subsequent rains and prevent sediment entering the storm drain in subsequent rains. 
 
If the gravel becomes clogged with sediment so that barrier does not drain properly, 
remove gravel and replace with clean gravel of the specified gradation. 
 
When the contributing drainage area has been adequately stabilized, remove all 
materials and any sediment, bring the disturbed area to proper grade and stabilize it 
with vegetation or other materials shown in the design plan. 
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Brush/Fabric Barrier (BFB)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A brush/fabric barrier is a dam-like structure constructed from woody residue and 
faced with a geotextile fabric to provide a temporary sediment basin. This practice is 
applicable on sites with a small drainage area where brush and other woody debris 
are available from a clearing and grubbing operation.  

Typical Components of the Practice 

• Site Preparation 
• Materials Installation 
• Construction Verification 

Construction 

Prior to start of construction a qualified design professional should determine the 
location, and storage for the barrier. Typically, brush/fabric barriers are constructed 
where materials are readily available and at a location with adequate storage 
characteristics.  
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Site Preparation 

The foundation for the barrier should be relatively smooth prior to placement of the 
cleared and grubbed material. 

 Materials Installation 

Place the cleared and grubbed material in a densely compacted row, mostly on the 
contour with each end upturned so that excessive flows will go over the top of the 
barrier and not around the ends of the barrier. 
 
Densely packed material should be placed so that the main stems of the woody debris 
are aligned with the length of the barrier.  Small stems and limbs protruding from the 
bundle that could damage the fabric should be trimmed. 
 
Generally, the barrier should be at least 3 feet tall, but no more than 6 feet tall.  The 
width of the barrier perpendicular to the direction of flow should be at least 5 feet at 
its base. 
 
Geotextile filter fabric consistent with the fabric used for silt fencing can be used to 
cover the face of the barrier.  It is best to use wide and long rolls of the fabric so that 
splicing is minimized or eliminated. 

 
The fabric should be securely buried at the bottom of an excavated trench that is at 
least 6” deep in front of the barrier.  Prior to backfilling the trench, the fabric should 
be securely staked at 3 foot centers with minimum 18” long wooden stakes. 
 
Avoid longitudinal splices of the fabric. Vertical splices must be securely fastened to 
each other so that flows will not short circuit through the splice.  The minimum 
vertical splice overlap should be 3 foot. 
 
The top edge of the fabric should be secured so that it will not sag below the designed 
storage elevation.  The upper edge can be anchored with twine fastened to the fabric 
and secured to stakes behind the barrier. 

Construction Verification  

Check finished size, elevation, storage, and shape for compliance with standard 
drawings and materials list (check for compliance with specifications if included in 
contract specifications). 

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate brush/fabric barrier will not 
function as intended. Change in plan will be needed. 
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• There is not adequate cleared woody material to construct the barrier. 

 
• Materials specified in the plan are not available. 

Maintenance 

Inspect the barrier for short-circuiting of water or flow around the ends of the barrier 
after each significant rainfall event.  
 
Sediment should be removed if it reaches a depth of ½ the original fabric height. If 
the area behind the barrier fills with sediment there is a greater likelihood that water 
will flow around the end of the barrier and cause the practice to fail. 
 
Large rainfall events that overtop the structure can result in gully erosion behind the 
barrier.  This should be repaired as needed. 

 
Brush/fabric barriers are temporary structures and should be removed when their 
useful life has been completed. All accumulated sediment should be properly 
stabilized and the area where the barrier was located should be seeded and mulched 
immediately unless a different treatment is prescribed. 
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Excavated Drop Inlet Protection  (EIP)    

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Mid-America Association of Conservation Districts 
 

Practice Description 

Excavated drop inlet protection is an excavated area in the approach to a storm drain 
drop inlet to minimize sediment from entering storm drains during construction. This 
practice applies where early use of the storm drain system is necessary prior to 
stabilization of the disturbed drainage area. This practice is suitable for inlets with a 
drainage area of 1 acre or less and an approach slope of 1% or less. 

Typical Components of the Practice  

• Grading  
• Drain Holes Installation  
• Wire Screen and Gravel Installation  
• Erosion Control 
• Construction Verification  
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Construction 

Prior to start of construction, excavated drop inlet protection structures should be 
designed by a registered design professional.  Plans and specifications should be 
referred to by field personnel throughout the construction process.  

Grading  

Determine exact location of underground utilities. Excavate the basin to the depth, 
side slopes and dimensions shown on the plans. Grade the approach to the inlet with 
the longest dimension oriented toward the longest inflow area to provide maximum 
sediment trapping efficiency. Spread excavated material evenly over the surrounding 
land area or store the excess soil in a stockpile. If necessary to prevent bypass, build a 
temporary dike on the downslope side of the structure. 

Drain Holes Installation  

Install drain holes in the drop inlet as shown on the plans to drain basin pool slowly.   

Wire Screen and Gravel Installation  

Cover holes with wire screen and place gravel around sides of inlet to the dimensions 
shown on the plans.  

Erosion Control 

Stabilize disturbed areas, including spoil disposal areas, except the excavated pool 
bottom, in accordance with vegetation plan. 

Construction Verification 

Check finished grades and dimensions of excavated drop inlet protection structures. 

Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate excavated drop inlet protection will 
not function as intended; change in plan may be needed. 

 
• Sediment producing areas too large for basin design, resulting in sediment 

entering drain; may need to enlarge basin or change type of inlet protection. 
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Maintenance 

Inspect and properly maintain the excavated basin after every storm until the 
contributing drainage area has been permanently stabilized.  
 
Remove debris that is trapped in the basin. If debris is clogging the storm drain, 
consider installing a trash rack to prevent debris from reaching the drain inlet. 
 
Remove sediment when the excavated volume is approximately ½ full. 
 
Check the outlet area for piping from the basin along the storm drain.  
 
Note: Piping is a particular hazard where fill slopes are steep and it is difficult to 
obtain good compaction along the storm drain.  
 
Inspect to ensure that the inlet cover is in place to prevent children from entering the 
inlet. 
 
When the contributing drainage area has been permanently stabilized, seal drain 
holes, fill the basin with stable soil to final grading elevations, compact the fill 
properly, and establish vegetation or provide other means of protection in accordance 
with the design plan. 
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Fabric Drop Inlet Protection (FIP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Fabric drop inlet protection is a temporary woven geotextile barrier placed around a 
drop inlet to prevent sediment from entering storm drains during construction.  This 
practice applies where early use of the storm drain system is necessary prior to 
stabilization of the disturbed drainage area.  This practice is suitable for inlets with a 
drainage area of 1 acre or less and an approach slope of 1% or less. 

Typical Components of the Practice 

• Site Preparation 
• Fabric Installation 
• Top Frame Installation 
• Wire Fence Installation (optional) 
• Stabilization 
• Construction Verification 

 
(Note: Premanufactured fabric drop inlet protective structures should be installed 
and maintained according to the manufacturer’s requirements.) 
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Installation 

Prior to start of construction, fabric drop inlet protection structures should be 
designed by a qualified professional.  Plans and specifications should be available to 
field personnel.  

Site Preparation 

The area around the drop inlet should be shaped, if necessary, to store the runoff on 
an almost level area.  If runoff may bypass the protected inlet, a temporary dike or 
beam should be planned and force the runoff to be trapped by the protective device. 

Fabric Installation 

Excavate a trench 12” deep around the perimeter of the drop inlet. Space stakes 
evenly into the trench a maximum of 3 feet apart and securely drive them into the 
ground, at least 6” deep. 
 
Cut fabric from one continuous roll to eliminate joints. 
 
Place the bottom 12” of the fabric in the trench and fasten the fabric securely to the 
stakes and frame.  Joints, if used, should be overlapped to the next stake. 
 
Backfill the trench with crushed stone or compacted soil. If wire fence is to be used, 
it must be installed before the fabric is installed and the trench is backfilled. 

Top Frame Installation 

Construct a wood frame or other suitable materials around the crest of the overflow 
area at a maximum of 18” above the drop inlet crest. 

Wire Fence Installation (optional) 

Wire fence may be needed to support the fabric.  The wire should be 14-gage 
minimum with maximum mesh spacing of 6”.  The top of the fence should be level, 
and the bottom should be buried at least 6” below ground surface. The wire fence is 
installed before backfilling the trench. 

Grading 

If needed to prevent bypass flow, build a temporary dike on the downslope side of 
the structure.   Material from within the sediment pool may be used for dike 
construction. To be effective, the site must create ponding around the Fabric 
structure. 
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Stabilization 

Stabilize all bare areas that drain to the inlet with temporary seeding and mulching 
unless construction will disturb it within 13 days.  

Construction Verification  

Check finished grades and dimensions of fabric drop inlet protection structures. 

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in site conditions indicate that the practice will not function as 
intended; change in plan may be needed. 

 
• Sediment not removed from pool resulting in inadequate storage volume for 

the next storm. Top of fabric set too high; resulting in flow bypassing the 
inlet. Fence not close enough to inlet; resulting in erosion and undercutting of 
inlet. 

Maintenance 

Inspect fabric barrier after each rainfall event and make needed repairs immediately.  
 
Remove sediment from the pool area when the capacity is reduced 50% by the 
deposits. Take care not to damage or undercut the fabric during the sediment 
removal. 
 
When the contributing drainage area has been adequately stabilized, remove all 
materials and unstable sediment and dispose of properly. Fill the disturbed area to the 
grade of the drop inlet.  Stabilize disturbed areas in accordance with the plans. 
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Filter Strip (FS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A filter strip is a wide belt of vegetation designed to provide infiltration, intercept 
sediment and other pollutants, and reduce stormwater flow and velocity.  Filter strips 
are similar to grassed swales except that they are designed to accept only overland 
sheet flow (not channel flow).  They cannot treat high velocity flows.  Surface runoff 
must be evenly distributed across the filter strip. Vegetation may consist of existing 
cover that is preserved and protected or be planted to establish the strip.  Once a 
channel forms in the filter strip, the filter strip is no longer effective. This practice 
applies on construction sites and other disturbed areas. 

Typical Components of the Practice 

• Preservation and Protection of Existing Vegetation  
• Site Preparation  
• Applying Soil Amendments  
• Planting  
• Mulching  
• Construction Verification 
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Installation- preservation of existing vegetation 

Prior to start of installation, filter strips should be designed by a qualified 
professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process.   
 
Preserve vegetation on designated areas listed in plan and avoid surface disturbances 
that affect sheet flow of stormwater runoff. 
  
At the start of development, fence off any undisturbed strips to be preserved. 
  
Avoid storing debris from clearing and grubbing, and other construction waste 
material in strips during construction. 

Installation-planting 

Site Preparation 

Prior to start of installation, filter strips should be designed by a qualified 
professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process.  The filter strip should be installed according to 
planned alignment, grade and cross section. 
 
If the upper area does not have a level edge, remove any obstructions and grade a 
level swale at the top edge of the filter strip.  The swale should discharge to the filter 
strip along the level edge and serve as a level spreader to distribute runoff evenly to 
the filter strip. 
 
Any rills and gullies over the filter strip area must be filled and smoothed to ensure 
that overland flow will discharge across the filter strip along a smooth surface. 

Seedbed Preparation 

Grade and loosen soil to a smooth firm surface to enhance rooting of seedlings and 
reduce rill erosion. If they exist, break up large clods and loosen compacted, hard or 
crusted soil surfaces with a disk, ripper, chisel, harrow or other tillage equipment.  
Avoid preparing the seedbed under excessively wet conditions. 
 
For broadcast seeding and drilling, tillage should adequately loosen the soil to a 
depth of at least 6”, alleviate compaction, and smooth and firm the soil for the proper 
placement of seed.  
 
For no-till drilling, the soil surface does not need to be loosened unless the site has 
surface compaction. If shallow compaction exists, the area should be chiseled across 
the slope to a depth of at least 6”.  If compaction exists between 6” and 12” the area 
should be chiseled or subsoiled at least 12”. 
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Applying Soil Amendments 

Liming 

Follow the design plan or soil test recommendation.  If a plan or soil test is not 
available, use 2 tons/acre of ground agricultural lime on clayey soils (approximately 
90 lbs/1000 ft2) and 1 ton/acre on sandy soils (approximately 45 lbs/1000 ft2).  
Exception:  If the cover is tall fescue and clover, use the 2 tons/acre rate (90 lbs/1000 
ft2) on both clayey and sandy soils. 
 
Spread the specified amount of lime and incorporate into the top 6” of soil after 
applying fertilizer. 

Fertilizing 

Apply a complete fertilizer at rates specified in the design plan or soil test 
recommended. In the absence of soil tests, use the following as a guide: 
Grass alone: 8-24-24 or equivalent – 400 lbs/acre (9.2 lbs/1000 ft2).  When vegetation 
has emerged to a stand and is growing, 30 to 40 lbs/acre (0.8 lb/1000 ft2) of 
additional nitrogen fertilizer should be applied.  
 
Grass – Legume Mixture: 8-24-24 or equivalent – 400 lbs/acre (9.2 lbs/1000 ft2). 
When vegetation has emerged to a stand and is growing, 30 to 40 lbs (0.8 lb/1000 ft2) 
of additional nitrogen fertilizer should be applied.  
 
Legume alone: 0-20-20   or equivalent – 500 lbs/acre (11.5 lbs/1000 ft2). 
 
Note:  Fertilizer can be blended to meet exact fertilizer recommendations.  Take soil 
test recommendations to local fertilizer dealer for bulk fertilizer blends.  This may be 
more economical than bagged fertilizer. 
 
Incorporate lime and fertilizer to a minimum depth of at least 6” or more by disking 
or chiseling on slopes of up to 3:1. 

Planting  

Plant the species specified in the plan at the rate and depth specified. In the absence 
of plans and specifications, plant species and seeding rates may be selected by 
qualified persons using Figure FS-1 and Table FS-1. 
 
Apply seed uniformly using a cyclone seeder, drop-type spreader, drill, cultipacker 
seeder or hydroseeder.   
 
When using a drill seeder, plant grasses and legumes ¼” to ½” deep.  Calibrate 
equipment in the field. 
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Figure FS-1     Geographical Areas for Species Adaptation  
 
 
When planting by methods other than a drill seeder, cover seed by raking, or 
dragging a chain, brush or mat.  Then firm the soil lightly with a roller.  Seed can also 
be covered with hydro-mulched wood fiber and tackifier. Legumes require 
inoculation with nitrogen-fixing bacteria to ensure good growth.  Purchase inoculum 
specific for the seed and mix with seed prior to planting. 
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Table FS-1     Commonly Used Plants for Permanent Cover with Seeding  
     Rates and Dates 

Species Seeding  
Rates/Ac 

North Central South 

  Seeding Dates 

Bahiagrass, 
Pensacola 40 lbs -- Mar 1-July 1 Feb 1-Nov 1 

Bermudagrass, 
Common 10 lbs Apr 1-July 1 Mar 15-July 15 Mar 1-July 15 

Bahiagrass, Pensacola 
Bermudagrass, 

Common 

30 lbs 
5 lbs 

-- 
 Mar 1-July 1 Mar 1-July 15 

Bermudagrass, Hybrid 
(Lawn Types) 

Solid  
Sod Anytime Anytime Anytime 

Bermudagrass, Hybrid 
(Lawn Types) 

Sprigs 
1/sq ft Mar 1-Aug 1 Mar 1-Aug 1 Feb 15 - Sep 1 

Fescue, Tall 40-50 lbs Sep 1-Nov 1 Sep 1-Nov 1 -- 

Sericea 40-60 lbs Mar 15-July 15 Mar 1-July 15 Feb 15 -July 15 

Sericea & Common 
Bermudagrass 

40-60 lbs 
10 lbs Mar 15-July 15 Mar 1-July 15 Feb 15-July 15 

* Fall planting of Bahia should contain 45 lbs of small grain to provide cover during winter months. 
* Legume seed should be treated with the inoculant specific for the species of legume. 
 

Mulching 

Cover 65% to 75% of the surface with the specified mulch materials.  Crimp, tack or 
tie down straw mulch with netting.  Mulching is extremely important for successful 
seeding (See Mulching practice for more details). 

Construction Verification 

Check materials and installation for compliance with specifications during 
installation of products. 

Common Problems 

Consult with a qualified professional if the following occurs: 
 

• Variations in topography on site indicate filter strip will not function as 
intended. 
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• Design specifications for seed variety, seeding dates or mulching cannot be 
met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

 
• Seeding at the wrong time of the year results in an inadequate stand. Reseed 

according to specifications of a qualified professional.   
 

• Inadequate mulching results in an inadequate stand, bare spots or eroded 
areas; prepare seedbed, reseed, cover seed evenly and tack or tie down 
mulch, especially on slopes, ridges and in channels (see recommendations 
under Maintenance). 

Maintenance 

Erosion 

Check for eroded channels in the filter strip after every storm event until the 
vegetation is well established. Eroded areas should be repaired by filling and/or 
smoothing, and reapplication of lime, fertilizer, seed and mulch. It is particularly 
important that the surface is smooth and promotes sheet flow of storm runoff. 
Generally, a stand of vegetation cannot be determined to be fully established until 
vegetative cover has been maintained for 1 year after planting. 

Reseeding 

Inspect seeding monthly for stand survival and vigor.  
 
If stand is inadequate identify the cause of failure – choice of plant materials, lime 
and fertilizer quantities, poor seedbed preparation or weather – and take corrective 
action. If vegetation fails to grow, have the soil tested to determine whether pH is in 
the correct range or nutrient deficiency is a problem. 
 
Stand conditions, particularly the coverage, will determine the extent of remedial 
actions such as seedbed preparation and reseeding. A qualified professional should be 
consulted to advise on remedial actions. Consider no-till planting where possible.  

Fertilizing 

Satisfactory establishment may require refertilizing the stand in the second growing 
season. Follow soil test recommendations or the specifications provided to establish 
the planting. 

Mowing 

Mow vegetation to prevent woody plants from invading.  
 
Certain species can be weakened by mowing regimes that significantly reduce their 
food reserves stored for the next growing season: fescue should not be mowed closer 
than 4” during the summer; sericea should not be mowed closer than 4” during the 
growing season and it should not be mowed at all between late summer and frost. 
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Bermuda grass and bahiagrass are tolerant of most mowing regimes and can be 
mowed often and close, if so desired, during their growing season. 
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Floating Turbidity Barrier (FB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description  

A floating turbidity barrier consists of geotextile material (curtain) with floats on the 
top, weights on the bottom, and an anchorage system that minimizes sediment 
transport from a disturbed area that is adjacent to or within a body of water. The 
barrier provides sedimentation protection for a watercourse from up-slope land 
disturbance activities where conventional erosion and sediment controls cannot be 
used, or from dredging or filling operations within a watercourse. The practice can be 
used in non-tidal and tidal watercourses where intrusion into the watercourse by 
construction activities has been permitted and subsequent sediment movement is 
unavoidable. 

Typical Components of the Practice 

• Site Preparation 
• Materials Installation 
• Construction Verification 
• Removal 
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Construction 

Prior to the start of construction a qualified professional should determine the type of 
barrier to be used, location, and installation procedures for the barrier.  

Site Preparation 

If a floating turbidity barrier is specified in the erosion and sediment control plan, it 
should be installed before any land disturbing activities.  Shoreline anchor points 
should be located according to the plans. 

Materials Installation 

When installing Type I barrier in the calm water of lakes or ponds it is usually 
sufficient to merely set the curtain end stakes or anchor points (using anchor buoys if 
bottom anchors are employed), then tow the curtain in the furled condition out and 
attach it to these stakes or anchor points. Following this, any additional stakes or 
buoyed anchors required to maintain the desired location of the curtain may be set 
and these anchor points made fast to the curtain. Only then, the furling lines should 
be cut to let the curtain skirt drop.  
 
When installing Type II or III barriers in rivers or in other moving water it is 
important to set all the curtain anchor points. Care must be taken to ensure that 
anchor points are of sufficient holding power to retain the curtain under the expected 
current conditions, before putting the furled curtain into the water. Anchor buoys 
should be employed on all anchors to prevent the current from submerging the 
flotation at the anchor points. If the moving water into which the curtain is being 
installed is tidal and will subject the curtain to currents in both directions as the tide 
changes, it is important to provide anchors on both sides of the curtain for 2 reasons: 
 

• Curtain movement will be minimized during tidal current reversals. 
 

• The curtain will not overrun the anchors pulling them out when the tide 
reverses. 

 
When the anchors are secure, the furled curtain should be secured to the upstream 
anchor point and then sequentially attached to each next downstream anchor point 
until the entire curtain is in position. At this point, and before unfurling, the “lay” of 
the curtain should be assessed and any necessary adjustments made to the anchors. 
Finally, when the location is ascertained to be as desired the furling lines should be 
cut to allow the skirt to drop. 
 
The anchoring line attached to the flotation device on the downstream side will 
provide support for the curtain. Attaching the anchors to the bottom of the curtain 
could cause premature failure of the curtain due to the stresses imparted on the 
middle section of the curtain. 
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Construction Verification 

Check the type floating turbidity barrier, installation location, and the installation and 
anchorage procedures for compliance with the standard drawings and materials list 
(check for compliance with specifications if included in contract specifications). 

Removal 

Care should be taken to protect the skirt from damage as the turbidity curtain is 
dragged from the water. 
 
The site selected to bring the curtain ashore should be free of sharp rocks, broken 
cement, debris, etc. so as to minimize damage when hauling the curtain over the area. 
 
If the curtain has a deep skirt, it can be further protected by running a small boat 
along its length with a crew installing furling lines before attempting to remove the 
curtain from the water.  

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate that a floating turbidity barrier will 
not function as intended.  Change in plan will be needed. 

 
• The specified anchorage system will not function as planned. 

 
• Turbid water is escaping from the barrier enclosure. 

 
• Materials specified in the plan are not available. 

Maintenance 

The floating turbidity barrier should be maintained for the duration of the project to 
ensure the continuous protection of the watercourse. Anchors, anchor lines and buoys 
must be regularly checked to remove debris. 
 
If repairs to the geotextile fabric become necessary, there are normally repair kits 
available from the manufacturer. Follow the manufacturer’s instructions to ensure the 
adequacy of the repair. 
 
When the curtain is no longer required as determined by the responsible individual, 
the curtain and related components should be removed in such a manner as to 
minimize turbidity. If required by the contract or the responsible individual, sediment 
should be removed and the original depth (or plan elevation) restored before 
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removing the curtain. Remaining sediment should be sufficiently settled before 
removing the curtain. Any spoils should be taken to an upland area and stabilized. 
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Rock Filter Dam (RD) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A rock filter dam is a stone embankment designed to capture sediment in natural 
drainageways on construction sites and prevent delivery of sediment off-site. This 
practice can be used as an alternative to a standard sediment basin for locations with 
a drainage area of 10 acres or less.  It may be preferable to standard sediment basins 
for sites where an earthen embankment would be difficult to construct. It is usually 
located so that it intercepts runoff primarily from disturbed areas, is accessible for 
periodic sediment removal and does not interfere with construction activities 

Typical Components of the Practice  

• Site Preparation 
• Rock Placement 
• Erosion and Sediment Control 
• Construction Verification 

Construction 

Prior to start of construction, rock dams should be designed by a qualified design 
professional.  The rock filter dam plan should include details on dam height, dam top 
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width, dam side slopes and rock size(s). Plans and specifications should be referred to 
by field personnel throughout the construction process.   

Site Preparation 

Determine exact location of underground utilities and avoid construction over and 
under utilities. 
 
Clear and grub the area under the dam, removing and properly disposing of all root 
material, brush and other debris. 
 
Divert runoff from undisturbed areas away from the rock dam and basin area. 
Smooth the dam foundation. 
 
If specified, cover the foundation with filter fabric, making sure the upstream strips 
overlap the downstream strips at least 1 foot and the upslope end is embedded into 
the foundation at least 1 foot. 

Rock Placement 

Construct the dam by placing well graded, hard, angular, durable rock of the 
specified size over the foundation to planned dimensions and securely embed into 
both channel banks. 
 
Once the dam is in place, clear the sediment basin area and dispose of the cleared 
material. 
 
Set a marker stake to indicate the clean out elevation (i.e., point at which the basin is 
50% full of sediment). 

Erosion and Sediment Control 

Stabilize all disturbed areas with either Temporary or Permanent Seeding. 

Construction Verification 

Check materials and finished elevations of the rock filter dam for compliance with 
specifications. 

Common Problems 

Consult with qualified design professional if the following occurs: 
 

• Variations in topography on-site indicate rock filter dam will not function as 
intended; changes in plan may be needed. 

 
• Materials specified in the plan are not available. 
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Maintenance 

Inspect the rock dam and basin after each storm event. 
 
Check the dam for rock displacement and abutments for erosion and repair 
immediately when repair is needed. If rock size appears too small or embankment 
slope is too steep, replace stone with larger size or reduce slope. 
 
Check the drainage way at toe of dam for erosion. If erosion is occurring, a repair 
involving filter cloth (including another toe-in) and additional rock are probably 
needed to establish a stable outlet. 
 
Remove sediment from the pond reservoir area when it accumulates to ½ the design 
volume.  If the basin does not drain between storms because the filter stone (small 
gravel) on the upstream face has become clogged, the clogged filter stone should be 
replaced with clean stone. 
 
Once the construction site is permanently stabilized, remove the structure and any 
unstable sediment.  Smooth the basin site to blend with the surrounding area and 
stabilize.  Sediment should be placed in designated disposal areas and stabilized. 
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Sediment Barrier (SB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practice Description 

A sediment barrier is a temporary structure used across a landscape to reduce the 
quantity of sediment that is moving farther downslope. Commonly used barriers 
include silt fence (a geotextile fabric which is trenched into the ground and attached 
to supporting posts) or hay bales trenched into the ground. Other barrier materials 
include sand bags, brush piles and various man-made materials that can be used in a 
similar manner as silt fence and hay bales.  
 
This practice applies where sheet and rill erosion occurs on small disturbed areas.  
Barriers intercept runoff from upslope to form ponds that temporarily store runoff 
and allow sediment to settle out of the water and stay on the construction site. 
Barriers can also prevent sheet erosion by decreasing the velocity of the runoff. 

Typical Components of the Practice  

• Site Preparation 
• Barrier Installation 
• Reinforce Outlet Bypass. (Not always applicable) 
• Erosion Control 
• Construction Verification 
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Construction 

Prior to start of construction, sediment barriers should be designed by a qualified 
professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process.   
 
Note:  Silt fence is the only barrier installation being covered in this edition of the 
handbook.  

Site Preparation 

Determine exact location of underground utilities so that locations for digging or 
placement of stakes can be selected where utilities will not be damaged. 
Smooth the construction zone to provide a broad, nearly level area for the fence. The 
area should be wide enough throughout the length of the fence to provide storage of 
runoff and sediment behind the fence.  

Silt Fence Installation 

Fence should be installed on the contour, so that runoff can be intercepted as sheet 
flow, with ends flared uphill to provide temporary storage of water.  Fence should be 
placed so that runoff from disturbed areas must pass through the fence.   Fence 
should not be placed across concentrated flow areas such as channels or waterways. 
When placed near the toe of a slope, the fence should be installed far enough from 
the slope toe to provide a broad flat area for adequate storage capacity for sediment. 
Dig a trench at least 6” deep along the fence alignment as shown in Figure SB-1 for 
Type A & B fences.  Type C fences require only a 4” deep trench. 
 
Drive posts at least 18” into the ground on the downslope side of the trench.  Space 
posts a maximum of 10 feet if fence is supported by woven wire, or 6 feet if high 
strength fabric and no support fence is used. 
 
Fasten support wire fence to upslope side of posts, extending 6” into the trench as 
shown in Figure SB-1. 
 
Attach continuous length of fabric to upslope side of fence posts.  Try to minimize 
the no. of joints.  Avoid joints at low points in the fence line.  Where joints are 
necessary, fasten fabric securely to support posts and overlap to the next post. 
 
For Type A & B silt fence, place the bottom 8” of fabric in the 6” deep (minimum) 
trench, lapping toward the upslope side.  For Type C fabric place the bottom 6” in the 
4” deep (minimum) trench lapping toward the upslope side.  Backfill the trench with 
compacted earth or gravel as shown in Figure SB-2. 
 
To reduce maintenance, excavate a shallow sediment storage area in the upslope side 
of the fence.  Provide good access in areas of heavy sedimentation for clean out and 
maintenance. 
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Figure SB-1     Installation of Silt Fence 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure SB-2     Detail of Type A & B Silt Fence Installation  
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Erosion Control 

Stabilize disturbed areas in accordance with vegetation plan. If no vegetation plan 
exists, consider planting and mulching as a part of barrier installation and select 
planting information from either the Permanent Seeding or Temporary Seeding 
practice. Select mulching information from the Mulching practice. 

Construction Verification 

Check finished grades and dimensions of the sediment fence.  Check materials for 
compliance with specifications. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography onsite indicate sediment fence will not function as 
intended or alignment is not on contour or fence crosses concentrated flow 
areas; changes in plan may be needed. 

 
• Design specifications for filter fabric, support posts, support fence, gravel or 

riprap cannot be met; substitutions may be required.  Unapproved 
substitutions could lead to failure. 

 
• Drainage area appears to exceed ¼ acre for 100 feet of non-reinforced silt 

fence and ½ acre for reinforced fence.  

Maintenance 

Inspect sediment fences at least once a week and after each significant rain event.   
 
Make required repairs immediately. 
 
Should the fabric of silt fence collapse, tear, decompose or become ineffective, 
replace it promptly. 
 
Remove sediment deposits when they reach a depth of 15” or ½ the height of the 
fence as installed to provide adequate storage volume for the next rain and to reduce 
pressure on the fence. 
 
After the contributing drainage area has been properly stabilized, remove all barrier 
materials and unstable sediment deposits, bring the area to grade and stabilize it with 
vegetation.  
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Sediment Basin (SBN) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practice Description 

A sediment basin is a temporary holding pond created by construction of a barrier 
across a drainage way or by excavating a basin or by a combination of both. The 
purpose of a sediment basin is to detain sediment-laden runoff from disturbed areas 
in storage long enough for most of the sediment to settle out of the runoff and be 
deposited in the basin. 
This practice applies where erosion control measures are insufficient to prevent 
excessive off-site sedimentation. 

Typical Components of the Practice   

• Site Preparation 
• Keyway Trench  
• Principal Spillway 
• Embankment  
• Emergency Spillway  
• Erosion Control  
• Safety 
• Construction Verification 
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Construction 

Prior to the start of construction, sediment basins should be designed by a qualified 
design professional.   
 
Plans and specifications should be referred to by field personnel throughout the 
construction process.  The sediment basin should be built according to planned 
grades and dimensions. Follow all federal, state and local requirements on 
impoundments. 
 
Consider the following guidance as construction proceeds.  

Site Preparation 

Locate all utilities at the site to ensure avoidance. 
 
Clear, grub and strip the dam foundation and emergency spillway area, removing all 
woody vegetation, rocks and other objectionable material. Dispose of trees, limbs, 
logs and other debris in designated disposal areas. 
 
Stockpile surface soil for use later during top soiling. 
 
Clear the sediment pool to facilitate sediment cleanout and dispose of trees, limbs, 
logs and other debris in designated disposal areas.  

Keyway Trench 

Excavate the keyway trench along the centerline of the planned embankment to a 
depth determined by the qualified design professional (at least 2 feet).The trench 
bottom elevation should extend up both abutments to the riser crest elevation and 
have a bottom width of at least 8 feet and have side slopes no steeper than 1:1. 
Compaction requirements will be the same as those for the embankment. 

Principal Spillway 

Prepare the pipe bedding and situate the spillway barrel (pipe) and riser on a firm, 
even foundation.   
 
Construct the anti-seep collar(s) as shown on the plans. 
 
Place around the barrel a 4” layer of moist, clayey, workable soil (not pervious 
material such as sand, gravel or silt), and compact with hand tampers to at least the 
density of the foundation soil.  (Do not raise the pipe from the foundation when 
compacting under the pipe haunches.)  Continue with backfill of the pipe in 4” to 6” 
uncompacted layers scarifying the surface between each compacted layer.  All 
backfill material within 2 feet of the pipe (beside the pipe and above the pipe) should 
be compacted with hand tampers only. 
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Perforate the lower half of the riser according to the design plan (typical plans 
specify ½” diameter holes spaced 3” apart).  
 
Embed the riser into the concrete anti-flotation block as shown on the drawings.  The 
concrete block should be constructed to the dimensions shown on the drawings to 
balance the buoyant force acting on the riser. 
  
Surround the riser with 2 feet of clean, uniformly graded stone. 
 
Place a steel trash rack around the riser inlet.  Trash rack openings should be 4” to 6” 
square. 
 
At the pipe outlet, install Outlet Protection according to the design plan (if not 
specified, use a riprap apron at least 5 feet wide to a stable grade. 

Embankment 

Scarify the foundation of the dam before placing fill. 
 
Use fill from predetermined borrow areas.  It should be clean, stable soil free of 
roots, woody vegetation, rocks and other debris; and must be wet enough to form a 
ball without crumbling, yet not so wet that water can be squeezed out. 
 
Place the most permeable soil in the downstream toe and the least permeable in the 
center portion of the dam. 
 
Place the fill material in 6” to 9” continuous uncompacted layers over the length of 
the dam. Fill should then be compacted to a 4” to 6” thick continuous layer (One way 
is by routing construction equipment over the dam so that each layer is traversed by 
at least 4 passes of the equipment). 
 
Protect the spillway barrel with 2 feet of fill that has been compacted with hand 
tampers before traversing over the pipe with equipment.  
 
Construct and compact the dam to an elevation 10% above the design height to allow 
for settling. The embankment should have a minimum 8 ft. top width and 3:1 side 
slopes, but the design may specify additional width and gentler side slopes.  
Place a reference stake at the sediment clean out elevation shown on the plans (50% 
of design elevation). 

Emergency Spillway 

Construct the spillway at the site located by a qualified design professional according 
to the plan design (in undisturbed soil around one end of the embankment, and so that 
any flow will return to the receiving channel without damaging the embankment). 
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Erosion Control 

Minimize the size of all disturbed areas. 
 
Divert runoff from undisturbed areas away from the basin. 
 
Use temporary diversions to prevent surface water from running onto disturbed areas. 
Divert sediment-laden water to the upper end of the sediment pool to improve trap 
effectiveness. 
 
Vegetate and stabilize the embankment, the emergency spillway and all disturbed 
areas (except the lower ½ of the sediment basin) immediately after construction.   

Safety 

Because sediment basins that impound water are hazardous, the following 
precautions should be taken: 
 

• Fence area and post warning signs if trespassing is likely. 
 

• Drain the basin between storm events after the sediment has settled out of the 
runoff. 

Construction Verification 

Check the finished grades and configurations for all earthworks.  Check elevations 
and dimensions of all pipes and structures. 

Common Problems 

Consult with registered design professional if any of the following occurs: 
 

• Variations in topography on-site indicate sediment basin will not function as 
intended.  

 
• Seepage is encountered during construction; it may be necessary to install 

drains. 
 

• Design specifications for fill, pipe, seed variety or seeding dates cannot be 
met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

Maintenance 

Inspect the sediment basin after each storm event. 
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Remove and properly dispose of sediment when it accumulates to ½ the design 
volume. 
 
Remove trash and other debris from the riser, emergency spillway and pool area. 
Periodically check the embankment, emergency spillway and outlet for erosion 
damage, piping, settling, seepage or slumping along the toe or around the barrel and 
repair immediately. 
 
Clean or replace the gravel around the riser if the sediment pool does not drain 
properly. 
 
Remove the basin after the drainage area has been permanently stabilized, inspected 
and approved.  Do so by draining any water, removing the sediment to a designated 
disposal area, smoothing the site to blend with the surrounding area; then stabilize. 
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Straw Bale Sediment Trap (SST) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Practice Description 

A straw bale sediment trap is a temporary catch basin consisting of a row or more of 
entrenched and anchored straw bales. The purpose is to intercept and detain small 
amounts of sediment to prevent sediment from leaving the construction site. This 
practice applies within disturbed areas with small drainage basins that are subject to 
sheet erosion or in minor swales.  

Typical Components of the Practice 

• Site Preparation   
• Installation of Straw Bales   
• Erosion Control  
• Construction Verification  

Construction 

Prior to start of construction, straw bale sediment traps should be designed by a 
qualified professional.  Plans and specifications should be referred to by field 
personnel throughout the construction process.  The straw bale sediment trap should 
be built according to planned grades and dimensions. 
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Site Preparation  

Determine exact location of underground utilities so that locations for digging or 
placement of stakes can be selected where utilities will not be damaged. 
Smooth the construction zone to provide a broad, nearly level area for the row of 
bales. The area should be wide enough to provide storage of runoff and sediment 
behind the straw bales. 
 
To facilitate maintenance, provide good access for cleanout of sediment during 
maintenance period. 

Installation of Straw Bale 

Excavate a trench to the dimensions shown on the drawings. The trench should be 
long enough that the end bales are somewhat upslope of the sediment pool to ensure 
that excess flows go over the bales and not around the bales. 
 
Place each bale end to end in the trench so the bindings are oriented around the sides 
rather than top and bottom. 
 
Anchor the bales by driving 2 36” long 2” x 2” hardwood stakes through each bale at 
least 18” into the ground. Drive the first stake toward the previously laid bale to force 
the bales together. 
 
Wedge loose straw into any gaps between the bales to slow the movement of 
sediment-laden water.  
 
Anchor the bales in place according to the details shown on the drawings. If specific 
details are not shown, backfill and compact the excavated soil against the bales to 
ground level on the downslope side and to 4” above ground level on the upslope side. 

Erosion Control 

Stabilize disturbed areas in accordance with vegetation plan. If no vegetation plan 
exists, consider planting and mulching as part of installation and select planting 
information from either the permanent Seeding or Temporary Seeding practice. 
Select mulching information from the Mulching practice. 

Construction Verification 

Check finished grades and dimensions of the straw bale sediment trap.  Check 
materials for compliance with specifications. 

Common Problems 

Consult with registered design professional if the following occurs: 
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• Variations in topography on site indicate sediment trap will not function as 
intended; changes in plan may be needed. 

 
• Design specifications for materials cannot be met; substitutions may be 

required. Unapproved substitutions could lead to failure. 

Maintenance 

Inspect straw bale barriers after each storm event and remove sediment deposits 
promptly after it has accumulated to ½ of the original capacity, taking care not to 
undermine the entrenched bales. 
 
Inspect periodically for deterioration or damage from construction activities.  Repair 
damaged barrier immediately. 
 
After the contributing drainage area has been stabilized, remove all straw bales and 
sediment, bring the disturbed area to grade and stabilize it with vegetation or other 
materials shown in the design plan.  
 
Straw bales may be recycled as mulch. 
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Temporary Sediment Trap (TST) 

 

 

 

 
 
 
 

 

 
Photo courtesy of CPESC, Inc. 

Practice Description 

A temporary sediment trap is a ponding basin used for smaller drainage areas that is 
formed by an embankment or excavation and is designed to capture and hold 
sediment-laden runoff, trapping the sediment.  This practice protects receiving 
streams, lakes, drainage systems and adjacent property from sediment during 
construction activities. This practice applies where sediment-laden runoff is 
discharged. 

Typical Components of the Practice 

• Site Preparation 
• Embankment 
• Open Channel (Emergency) Spillway 
• Optional Pipe Spillway   
• Erosion Control 
• Safety 
• Construction Verification 
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Construction 

Prior to start of construction, sediment traps should be designed by a registered 
design professional. 
 
Plans and specifications should be referred to by field personnel throughout the 
construction process. The sediment trap should be built according to planned grades 
and dimensions. 

Site Preparation 

Locate all underground utilities before work begins to ensure avoidance. 
 
Clear, grub, and strip the foundation of the dam removing all woody vegetation, 
rocks and other objectionable material.  Dispose of trees, limbs, logs and other debris 
in designated disposal areas. 
 
Excavate the sediment trap (if necessary), stockpiling any surface soil having high 
amounts of organic matter for later use. 

Embankment 

Scarify the base of the embankment before placing fill. 
 
Use fill from predetermined borrow areas.  Fill should be clean, stable mineral soil 
free of organics, roots, woody vegetation, rocks, and other debris and must be wet 
enough to form a ball without crumbling, yet not so wet that water can be squeezed 
out. 
 
Place the fill material in 6” to 9” continuous uncompacted layers over the length of 
the dam. Fill should then be compacted to a 4” to 6” thick continuous layer (One way 
is by routing construction equipment over the dam so that each layer is traversed by 
at least 4 passes of the equipment). 
 
Place a reference stake at the designed sediment clean-out elevation as shown on the 
plans (usually 50% of the design trap volume). 

Open Channel Spillway Construction   

Construct the open channel spillway at the location identified by the plan design. 
  
Excavate a trapezoidal outlet section in the compacted embankment. 
 
Install geotextile fabric on the base of the channel, extending it up the sides to the top 
of the embankment. 
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Place riprap of the specified gradation to the lines and grades shown on the drawings, 
working smaller stones into voids to achieve a dense mass.  The spillway crest should 
be level. 
 
Construct a riprap outlet apron, with the dimensions shown on the drawings, below 
the toe of the dam and, on level grade until a stable condition is reached. 
 
Make the edges and end of the riprap apron section flush with the surrounding 
ground. 

Principal Spillway Pipe Construction (required if dewatering of the trap is planned) 

Prepare the pipe bedding and situate the spillway pipe and riser on a firm, even 
foundation. 
 
Place around the barrel 4” layers of moist, clayey, workable soil (not pervious 
material such as sand, gravel or silt), and compact with hand tampers to at least the 
density of the foundation soil.  (Do not raise the pipe from the foundation when 
compacting under the pipe haunches.)  Continue with backfill of the pipe in 4” to 6” 
uncompacted layers scarifying the surface between each compacted layer.   
 
All backfill material within 2 feet of the pipe (beside the pipe and above the pipe) 
should be compacted with hand tampers only. 
 
Perforate the lower half of the riser according to the design plan, (typical plans 
specify ½” diameter holes spaced 3” apart.  
 
Embed the riser into the concrete anti-flotation block as shown on the drawings.  The 
concrete block should be constructed to the dimensions shown on the drawings to 
balance the buoyant force acting on the riser. 
  
Surround the riser with 2 feet of clean, uniformly graded stone. 
 
Place a steel trash rack around the riser inlet.  Trash rack openings should be 4” to 6” 
square. 
 
At the pipe outlet, install Outlet Protection according to the design plan (if not 
specified, use a riprap apron at least 5 feet wide to a stable grade). 
 
Construct an emergency spillway as detailed in the plans and specifications. 

Erosion Control 

Minimize the size of disturbed areas.   
 
Divert sediment-laden water to the upper end of the temporary sediment trap to 
improve trap effectiveness. 
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Direct all runoff into the basin as detailed in the plans so that the runoff enters at a 
low velocity.  
 
Vegetate and stabilize the embankment and all disturbed areas immediately after 
construction. 

Safety 

Fence area and post warning signs if trespassing is likely. 

Construction Verification 

Check finished grades and dimensions of temporary sediment trap.  Check materials 
for compliance with specifications. 

Common Problems 

Consult with registered design professional if any of the following occur: 
 

• Variations in topography on site indicate sediment basin will not function as 
intended. 

 
• Design specifications for fill, pipe, riprap, geotextile, seed variety or seeding 

dates cannot be met; substitutions may be required. Unapproved substitutions 
could lead to failure. 

Maintenance 

Inspect the temporary sediment trap after each storm event. 
 
Remove and properly dispose of sediment when it accumulates to ½ the design 
volume, as indicated by the clean-out stake. 
 
Periodically check the embankment, spillway, and outlet apron for erosion damage, 
settling, seepage or slumping along the toe, and repair immediately. 
 
Inspect vegetation and reseed if necessary. 
 
Replace any displaced riprap, being careful that no replacement rock is above the 
design grade. 
 
Remove the temporary sediment trap after the drainage area has been permanently 
stabilized, inspected, and approved.  Do so by draining any water, removing the 
sediment to a designated disposal area, grading the site to blend with the surrounding 
area, and then stabilize. 
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Porous Pavement (PP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Porous pavement is a permeable load-bearing layer that reduces runoff by providing 
infiltration, and can be underlain by a stone reservoir for stormwater storage. The 
practice with a stone reservoir is designed to intercept storm runoff and allow it to 
gradually infiltrate into the subsoil. In addition, porous pavement may provide 
groundwater recharge, augment low flow in streams during dry periods, reduce 
downstream flooding and protect water quality. The practice is applicable for areas 
with low traffic, such as overflow parking lots and lightly used access roads that are 
on relatively gentle slopes and permeable soils.  
 
Porous pavement falls into 3 different categories based on the extent of storage 
provide by the stone reservoir: a full exfiltration system (stores the entire design 
storm), a partial exfiltration system (stores a portion of the design storm) and a water 
quality exfiltration system (provides infiltration only or stores the first flush or some 
portion of a design storm and conveys the excess runoff to a conventional stormwater 
management facility).   
 
Concrete grids, modular pavement, or similar products will be considered as a part of 
this practice.  
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Typical Components of the Practice 

• Site Preparation 
• Product Installation 

o Full Exfiltration Systems 
o Partial Exfiltration Systems 
o Water Quality Exfiltration Systems 
o Concrete Grids & Modular Pavements 

• Erosion and Sediment Control 
• Construction Verification 

Construction 

Prior to start of construction, porous pavement should be designed by a qualified 
design professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process. 
 
Consider the following guidance as construction proceeds. 

Site Preparation 

Before the site is graded, rope off the porous pavement area to prevent heavy 
equipment from compacting the underlying soils.   
 
Determine the exact location of underground utilities. 
 
Install Diversions to prevent runoff and sediment from entering the site during 
construction. 
 
Use earthmoving equipment with tracks or oversized tires to clear, grub and grade the 
site.  Avoid normal rubber tires because they compact the subsoil and reduce its 
infiltration capabilities.  Earthmoving in wet conditions should be avoided. 
Remove and stockpile topsoil. 
 
Grade the site to design elevations and dimensions shown for the reservoir subgrade.   
 
The subgrade should be reasonably smooth and free of loose rocks and clods, holes, 
depressions, muddy conditions or flowing water. 

Product Installation       

For All Products (based on the design plan) 

Line the bottom and sides of the reservoir area with filter fabric, and install 
observation well, filler and filter stone. Typical installations include the following 
actions: 
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• using anchors to ensure the fabric is secured to the subgrade;   
 
• installing the observation well at a designed location and elevation;  

 
• placing stone of the specified gradation in uniform layers to the designed 

thickness and compacting each layer of stone lightly after it is placed; 

Additional actions specific for the type of installation include the following guidelines. 

Full Exfiltration System 
After stone placement, install an emergency overland channel (curb or swale) to carry 
flows greater than the design storm. 

Partial Exfiltration System 
After stone placement, install perforated drainpipe and associated outlet structures at 
the locations and grades shown in the design plan.  Drainpipes should be installed 
near the top of the stone reservoir. 

Water Quality Exfiltration 
After stone placement, install perforated drainpipe and associated outlet structures at 
the locations and grades shown in the design plan.  Drainpipes should be installed 
near the top of the stone reservoir. 

Concrete Grids and Modular Pavements 
After stone placement, install perforated drainpipe and associated outlet structures at 
the locations and grades shown in the design plan.  Drainpipes should be installed 
near the top of the stone reservoir. 
 
Install the product and fill the open spaces within the pavement with gravel or other 
material according to the design plan and manufacturer’s recommendations. 
 
Notes relating to Materials Installation  
 

• Rolling required for permeable asphalt, grid and modular pavement is critical 
and must be done strictly according to the design plan to prevent problems 
with infiltration and load bearing strength.  

 
• After rolling is complete, all traffic should be kept out of the porous 

pavement area for a minimum of 1 day to allow proper hardening. 
 

• If new utility lines are buried beneath the porous pavement site, do not 
construct the stone reservoir until all trench settlement has taken place. 

Erosion and Sediment Control 

Sediment control is critical during and after construction; therefore, erosion and 
sediment control measures planned for the adjacent areas must be effective to prevent 
loss of infiltration capacity of the porous pavement. 
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Vegetated filter strips should be placed around the porous pavement, concrete grids 
and modular pavements. 
 
Reinforced silt fences should be placed around porous pavement, concrete grids and 
modular pavements while vegetation is being established. 
 
Signs should be posted and construction personnel advised not to enter the parking 
lot or access area with muddy tires. 
 
Store all construction materials and waste material well away from the porous 
pavement site. 
 
Provide temporary fencing and post warning signs around the porous pavement until 
vegetation in the filter strip is established. 
 
Install additional planned measures that are needed to drain and control stormwater 
runoff from the site.  

Construction Verification 

Check the finished grades and configuration for all earthwork.  Check elevations and 
dimensions of all pipes and structures. 

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography or site geology indicate porous pavement will not 
function as intended.  

 
• Design specifications for fill, pipe, gravel, filter fabric and asphalt paving 

material cannot be met. Unapproved substitutions could lead to failure. 

Maintenance 

Inspect the porous pavement after each storm event.  Inspectors should check for 
ponding on the surface which might indicate local or widespread clogging. 
 
The condition of the vegetative filter strip should be inspected. 
 
The observation well should be checked several times in the first few months after 
construction.  Water depth in the well should be measured at 0, 24, and 48 hour 
intervals after a storm. 
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The porous pavement site should be posted with signs indicating the nature of the 
surface, and warning against resurfacing the site with conventional pavement or the 
use of materials which could affect the infiltration capacity of the surface. 
 
Sediment must be kept completely away from a porous pavement site after 
construction. 
 
Asphalt type porous pavements should be vacuum swept at least 4 times per year, 
followed by high-pressure jet hosing to keep the asphalt pores open. 
 
Potholes and cracks in asphalt porous pavement can be repaired using conventional, 
nonporous patching mixes as long as the cumulative area repaired does not exceed 
10% of the parking lot area. 
 
Spot clogging of the asphalt porous pavement layer can be relieved by drilling ½” 
holes through the porous asphalt layer every few feet.  In cases where clogging 
occurs in a low spot in the parking lot, it may be advisable to install a drop inlet to 
route water into the stone reservoir. 
 
Follow guidelines for porous pavement maintenance to maintain concrete grids and 
modular pavements.  Where vegetation is planted in the grids, mowing, fertilizing 
and irrigation may be needed.  
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Stormwater Detention Basin (SDB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A stormwater detention basin is a dam-basin practice designed to hold stormwater 
runoff and release the water slowly to prevent downstream flooding and stream 
erosion. The practice is an extremely effective water quality and water quantity 
measure and significantly reduces the frequency of erosive floods downstream.  
Ideally, a stormwater detention basin will store at least the first ½” of runoff from the 
design storm and release the remainder at the predevelopment rate. Its usage is best 
suited to larger, more intensively developed sites. Structure life is 10 years or more. 
A stormwater detention basin can have a permanent pool of water or be designed to 
have a dry basin. It can be designed to hold sediment during a planned construction 
period. 

Typical Components of the Practice 

• Site Preparation 
• Keyway Trench 
• Principal Spillway 
• Embankment 
• Emergency Spillway 
• Erosion Control 
• Safety 
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• Construction Verification 

Construction 

Prior to start of construction, the stormwater detention ponds should be designed by a 
qualified design professional.  
 
Plans and specifications should be referred to by field personnel throughout the 
construction process. The measure should be built according to the planned grades 
and dimensions and include all essential components. Follow all federal, state and 
local requirements on impoundments.  
 
Consider the following guidance as construction proceeds. 

Site Preparation 

Locate all underground utilities to ensure avoidance.   
 
Clear, strip, grub and excavate the dam location, removing all woody vegetation, 
rocks and other objectionable material, such as soft, wet, or sandy soils.  Stockpile 
surface soils with high organic content for later use. Dispose of trees, limbs, logs and 
other debris in designated disposal areas. 
 
Clear the sediment pool to facilitate sediment clean-out, stockpiling any surface soil 
having high amounts of organic matter for later use. 
 
Where practical, maintain existing vegetation of at least 25 feet around the pool as a 
filter strip (see Preservation of Vegetation practice). 

Keyway Trench 

Excavate the keyway trench along the centerline of the planned embankment to a 
depth determined by the qualified design professional (at least 2 feet). The trench 
bottom elevation should extend up both abutments to the riser crest elevation and 
have a bottom width of at least 8 feet and have side slopes no steeper than 1:1. 
Compaction requirements will be the same as those for the embankment. 

Principal Spillway 

Prepare the pipe bedding and situate the spillway barrel (pipe) and riser on a  
firm, even foundation. 

 
Place around the barrel a 4” layer of moist, clayey, workable soil (not pervious 
material such as sand, gravel or silt), and compact with hand tampers to at least the 
density of the foundation soil. Do not raise the pipe from the foundation when 
compacting under the pipe haunches. Continue with backfill of the pipe in 4”  to 6” 
uncompacted layers scarifying the surface between each compacted layer.  All 
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backfill material within 2 feet of the pipe (beside the pipe and above the pipe) should 
be compacted with hand tampers only. 
 
Install the anti-seep collars or sand diaphragm according to the design specifications. 
Perforate the riser as shown on the design.  Set the top of the riser to the elevation 
shown on the design drawings to allow the detention pond to store the design runoff 
in this perforated zone. 
 
Embed the riser into the concrete anti-flotation block as shown on the design 
drawing. The concrete block should be constructed to the dimensions shown on the 
drawings to balance the buoyant force acting on the riser.    
 
Surround the base of the riser with 2 feet of clean, uniformly graded stone. 
Place a trash rack around the riser inlet.  The trash rack should have the minimum 
dimensions shown on the design. 
 
At the pipe outlet, install outlet protection according to the design plan (if not 
specified, use a riprap apron at least 5 feet wide to a stable grade). 
 
Optional:  A slotted or V-notch weir, constructed within an open channel spillway, 
can be used in place of a riser and conduit as a principal spillway. 

Embankment 

Scarify the embankment foundation before placing fill. 
 
Use fill from predetermined borrow areas.  It should be clean, stable, mineral soil free 
of organic material, roots, woody vegetation, rocks and other debris; and must be wet 
enough to form a ball without crumbling, yet not so wet that water can be squeezed 
out. 
 
Place the most permeable soil in the downstream toe and the least permeable in the 
center portion of the dam.  
 
Place the fill material in 6” to 9” continuous uncompacted layers over the length of 
the dam. Fill should then be compacted to a 4” to 6” thick continuous layer (one way 
is by routing pneumatic tired construction equipment over the dam so that each layer 
is traversed by at least 4 passes of the equipment). Compacted layers with a slick 
surface should be scarified prior to the next lift being placed in order to promote 
bondage between the layers.  
 
Protect the spillway barrel with 2 feet of hand tamped, compacted fill before 
traversing over the pipe with equipment. 
 
Construct and compact the dam to an elevation 10% above the design height to allow 
for settling. The embankment should have a minimum 8 feet top width and 3:1 side 
slopes, but the design may specify additional width and gentler side slopes.  
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Place a stake marking the depth of sediment accumulation at which sediment must be 
cleaned out of the basin (50% of design elevation). 

Emergency Spillway 

Construct the spillway at the site located by a qualified design professional according 
to the design plan (in undisturbed soil around one end of the embankment and so that 
any flow will return to the receiving channel without damaging the embankment). 

Erosion Control 

Minimize the size of all disturbed areas.  At the completion of each phase of 
construction, stabilize the disturbed areas to minimize erosion. 
 
Stabilize the spillway with vegetation as soon as grading is complete; or install 
paving material to finished grade if the spillway is not to be vegetated. 
 
Use temporary diversions to prevent surface water from running onto disturbed areas. 
Divert sediment-laden water to the upper end of the sediment pool to improve trap 
effectiveness. 
 
Direct all runoff into the pond at low velocity. 
 
Stabilize all disturbed areas not previously treated (except the lower ½ of the 
sediment basin) immediately after construction.   

Safety 

Because stormwater detention basins that impound water are hazardous, the 
following precautions should be taken: 
 
Provide a means of dewatering the basin between storm events. 
 
Fence area and post with warning signs if trespassing is likely. 

Construction Verification 

Check the finished grades and configuration for all earthwork.  Check elevations and 
dimensions of all pipes and structures. 

Common Problems  

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate detention pond will not function as 
intended. 
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• Seepage is encountered during construction; it may be necessary to install 
drains. 

 
• Design specifications for fill, pipe, seed variety or seeding dates cannot be 

met; substitutions may be required.  Unapproved substitutions could lead to 
failure. 

Maintenance 

Inspect the stormwater detention basin after each storm event. 
 
Remove and properly dispose of sediment when it accumulates to ½ the design 
volume. 
 
Periodically check the embankment, emergency spillway and outlet for erosion 
damage, piping, settling, seepage or slumping along the toe or around the barrel; and 
repair immediately. 
 
Remove trash and other debris from the riser, emergency spillway and pool area.  
Clean or replace the gravel around the riser if the sediment pool does not drain 
properly.  Remove nuisance vegetation on embankment. 
 
Remove rodents that burrow into the dam. 
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Buffer Zone (BZ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

A buffer zone is a strip of plants adjacent to land-disturbing sites or bordering 
streams, lakes, and wetlands which provides streambank stability, reduces scour 
erosion, reduces storm runoff velocities and filters sediment in stormwater. This 
practice applies on construction sites and other disturbed areas that can support 
vegetation and can be particularly effective on floodplains, next to wetlands, along 
stream banks and on steep, unstable slopes. 

Typical Components of the Practice 

• Preservation and Protection of Existing Vegetation 
• Site Preparation 
• Soil Amendments (lime and fertilizer) 
• Planting Desired Vegetation 
• Mulching 
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Installation (Preservation) 

Prior to start of construction, buffer zones should be designed by a qualified design 
professional. Plans and specifications should be referred to by field personnel 
throughout the installation process.  

 
Preserve vegetation on designated areas shown in plan.  In the absence of a plan, 
maintain a buffer of existing vegetation with a minimum width for shoreline or 
stream bank protection of at least 35 feet.  Local ordinances may require a wider 
buffer. Narrower buffer zones may be sufficient on steep slopes that are narrower 
than 35 feet.   

Installation (Plantings) 

Prior to start of construction, buffer zones should be designed by a qualified design 
professional. Plans and specifications should be referred to by field personnel 
throughout the installation process.  

Site Preparation    

Install planned measures such as silt fences and diversions before grading and 
seedbed preparation.  In the absence of a plan and before grading and seedbed 
preparation, install other necessary measures which may include silt fences and 
diversions.  Clear area of clods, rocks, etc. that would interfere with seedbed 
preparation; smooth the area before the soil amendments are applied and firm the soil 
after the soil amendments are applied.   

Soil Amendments (lime and fertilizer)   

Apply fertilizer and lime according to the plan or by soil test recommendations.  In 
the absence of a plan or soil test recommendations, apply agricultural limestone at the 
rate of 2 tons per acre (100 lbs per ft2.) and 10-10-10 fertilizer at the rate of 1000 lbs 
per acre (25 lbs per 1000 ft2.).  Apply ground agricultural limestone unless a soil test 
shows pH of 6.0 or greater.  Incorporate amendments to a depth of 4” to 6” with a 
disk or chisel plow. 

Planting Desired Vegetation   

Plant desired vegetation according to the design plan. In the absence of a plan use  
installation guidelines for Permanent Seeding, Tree Planting on Disturbed Areas,  
Shrub, Vine and Groundcover Planting.  

Mulching 

Spread mulch according to guidelines in the Mulching practice. 
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Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Soil compaction can prevent adequate plant growth.  Compaction should be 
addressed during site preparation. 

 
• Design specifications for plants (variety, seeding/planting dates) and mulch 

cannot be met; substitutions may be required.  Unapproved substitutions 
could lead to failure. 

 
Problems that require remedial actions:  
 

• Erosion, washout and poor plant establishment – repair eroded surface, 
reseed, reapply mulch and anchor. 

 
• Mulch is lost to wind or stormwater runoff – reapply mulch and anchor. 

Maintenance 

Replant trees, grass, shrubs or vines where needed to maintain adequate cover for 
erosion control.  Maintain grass plantings with periodic applications of fertilizer and 
mowing. 
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Channel Stabilization (CS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Channel stabilization is stabilizing a channel, either natural or artificial, in which 
water flows with a free surface. The purpose of this practice is to establish a non-
erosive channel. This practice applies to the stabilization of open channels and 
existing streams or ditches with drainage areas less than one square mile. Methods of 
channel stabilization include rock riprap lining, concrete lining and grade 
stabilization structures. 
  

Typical Components of the Practice 

• Scheduling 
• Site Preparation 
• Installation  

• Rock Riprap Lining 
• Concrete Lining 

• Erosion Control 
• Safety 
• Construction Verification 



Chapter 3 
 

196 

Construction 

Prior to start of construction, channel stabilization should be designed by a qualified 
design professional.  Plans and specifications should be referred to by field personnel 
throughout the construction process.  
 
Consider the following guidance as construction proceeds. 

Scheduling       

Schedule installation during a period that includes the planting season or 
establishment period for the species that will be used for the adjoining Streambank 
Protection. In addition, use local weather forecasts to avoid installation activities 
during rain events that can potentially create abnormal flows and flooding. 

Site Preparation  

Follow all local, state and federal government regulations on stream modifications. 
Determine exact location of all underground activities. 
 
Remove trees, brush, stumps and other objectionable materials according to the 
design plan.  Where possible, vegetation will be left standing and stumps will not be 
removed.  
 
Spoil material resulting from clearing and grubbing should be disposed of according 
to the design plan. 
 
The foundation for structures should be cleared of all undesirable materials prior to 
the installation of the structures. 

Installation  

Channels may be stabilized by using one or more of the following methods: 

Rock Riprap Lining 

Where excavation is required, channels will be excavated from one side leaving 
vegetation on the opposite side. 
 
Excavation should be at the locations and grades shown on the drawings. 
 
Spoil material resulting from channel excavation should be disposed of according to 
the design plan. 
 
If required by the plans, place filter fabric or a granular filter as a bedding material 
for the riprap. Install riprap of the specified gradation to the lines and grades shown 
in the design plan. Ensure that the subgrade for the filter and riprap follows the 
required lines and grades shown in the plan.   
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Riprap may be placed by equipment.  Care should be taken to avoid punching or 
tearing of the filter cloth during placement of rock.  Repair any damage by removing 
the riprap and placing another piece of filter cloth over the damaged area.  All 
connecting joints should overlap a minimum of 1.5 feet so that the upstream piece of 
fabric lies on top of the downstream piece of fabric.  If the damage is extensive, 
replace the entire filter cloth. 
 
Installation usually includes some bank shaping. If bank shaping is included, follow 
details in the design plan and refer to the construction guidelines in Streambank 
Protection practice. 

Concrete Lining  

Where excavation is required, channels will be excavated from one side leaving 
vegetation on the opposite side. 
 
Excavation should be at the locations and grades shown on the drawings. 
 
Spoil material resulting from channel excavation should be disposed of according to 
the design plan. 
 
Install concrete lining using concrete of the specified design strength according to the 
lines and grades in the design plan.  
 
Installation of concrete linings usually includes some bank shaping. If bank shaping 
is included, follow details in the design plan and refer to the construction guidelines 
in Streambank Protection practice.  

 
Place filter material and weep holes according to the plans.  Place concrete according 
to ACI standards.  Concrete on sloping surfaces should be placed from the bottom of 
the slope toward the top, at the required thickness, and with good vibration. 
 
As required by the design plan, install expansion joints at the locations shown in the 
plan. 

 
As required by the design plan, install welded wire fabric in the concrete forms 
before placing concrete. 
 
Divert flow around the concrete lining until the concrete has reached 75% of its 
design strength (usually 7 days after concrete placement). 

Grade Stabilization Structures 

Where excavation is required, channels will be excavated from one side leaving 
vegetation on the opposite side. 
 
Excavation should be at the locations and grades shown on the drawings. 
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Spoil material resulting from clearing, grubbing and channel excavation should be 
disposed of according to the design plan. 
 
Install the structure to the lines and grades shown in the design plan.  
 
If earthfill is required, install according to the design plan and refer to the 
construction guidelines for Sediment Basin embankments. 
 
If rock riprap is required, install according to the design plan refer to the installation 
requirements listed earlier for Riprap-lined Swale. 

 
Other products used, including concrete, masonry, steel, aluminum or treated wood 
should be installed according to details in the design plan. Installation usually 
includes some bank shaping. If bank shaping is included, follow details in the design 
plan and refer to the construction guidelines in the Streambank Protection practice. 

Erosion Control      

Seeding, fertilizing and mulching of the disturbed areas should be done immediately 
after construction and conform to the guidelines in the design plan. If vegetation 
establishment specifications are not included in the design plan see the appropriate 
practice Permanent or Temporary Seeding in Volume I for guidelines. If planting 
needs to be deferred until the next planting season the disturbed areas should be 
protected with mulch (see Mulching practice if details are not included in the design 
plan).  

Safety 

Store all construction materials well away from the stream. Consider weather 
forecasts when determining risks of damage by flooding. 
 
Equipment used to construct channel stabilization measures should be free of leaks of 
fuel and hydraulic fluids to prevent contamination of surface waters.  Operation of 
equipment in the stream should be minimized.  At the completion of each workday, 
move all construction equipment away from the stream to prevent damage to 
equipment by flooding. Consider weather forecasts when determining risks of 
flooding. 

 
The following precautions should be taken: 
 

• Exercise caution on steep slopes. 
 

• Fence area and post warning signs if trespassing is likely. 
 

• All equipment used for practice installation should be free of leaks of gas, 
oil, and hydraulic fluid.  Measures should be in place to prevent accidental 
spills from entering the stream. 
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• Equipment should not be operated within flowing water in the stream. 

Construction Verification 

Check material and finished grades to determine if job meet specifications in the 
design plan. 

Common Problems 

Variations in site conditions indicate practice will not function as intended: changes 
in plan may be needed. 
 
Design specifications for materials cannot be met; substitution may be required. 
Unapproved substitutions could result in failure of the practice. 

Maintenance 

All structures should be maintained in an “as built” condition.  
 
Check the stream channel at the construction site after each major event until the job 
is considered mature and a success. 
 
Structural damage caused by storm events should be repaired as soon as possible to 
prevent further damage to the structure or erosion of the streambank.  
 
Unwanted brush or excessive sediment that will impede flow should be removed in 
order to maintain design conditions. 
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Streambank Protection (SP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice Description 

Streambank protection is the stabilization of the side slopes of a stream. Streambank 
protection can be vegetative, structural or a combined method (bioengineering) where 
live plant material is incorporated into a structure.  Vegetative protection is the least 
costly and the most compatible with natural stream characteristics.  Additional 
protection is required when hydrologic conditions have been greatly altered and 
stream velocities are excessively high.  Streambank protection is often necessary in 
areas where development has occurred in the upstream watershed and full channel 
flow occurs several times a year. 

Typical Components of the Practice 

• Vegetative Measures 
Scheduling 
Site Preparation 
Installation 
Erosion Control 
Safety 
Inspection 

• Structural Measures 
Scheduling 
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Site Preparation 
Installation 
Construction Verification 

Vegetative Measures – Installation  

Prior to start of construction, streambank protection, for each unique channel reach, 
should be designed by a qualified design professional and/or an interdisciplinary 
team. Plans and specifications should be referred to by field personnel throughout the 
construction process.  

Scheduling       

Schedule installation during a period that includes the planting season or 
establishment period for the species that is to be established. In addition, use local 
weather forecasts to avoid installation during rain events that can potentially create 
wetness and flooding. 

Site Preparation  

Follow all local, state and federal government regulations on stream modifications. 
Determine exact location of all underground activities. 
 
Stabilize the channel bottom as specified in the design plan before streambank 
protection measures are installed. 

Installation  

Plant live plant materials, cuttings or other forms of plant materials according to the 
planting plan. 

Erosion Control  

Minimize the size of all disturbed areas during site preparation and stabilize as soon 
as each phase of construction is complete. 
 
Establish vegetation to stabilize all disturbed areas immediately after construction. 

Safety 

The following precautions should be taken: 
 

• Exercise caution on steep slopes. 
 

• Fence area and post warning signs if trespassing is likely. 
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• Store equipment, tools and materials well away from the stream during non-
work periods. Consider weather forecasts when determining risks of damage 
to equipment, tools and materials by flooding. 

 
• All equipment used for practice installation should be free of leaks of gas, 

oil, and hydraulic fluid.  Measures should be in place to prevent accidental 
spills from entering the stream. 

 
• Equipment should not be operated within flowing water in the stream. 

Construction Verification 

Check to see that planting and seeding was done in compliance with the design 
specifications.   

Structural Measures - Construction  

Prior to start of construction, streambank protection, for each unique channel reach, 
should be designed by a qualified design professional and/or an interdisciplinary 
team. Plans and specifications should be referred to by field personnel throughout the 
construction process.  

Scheduling       

Schedule installation during a period that is least likely to have flooding and that 
includes the planting season for the species that are to be established in association 
with the structural measures. 

Site Preparation  

Follow all local, state and federal government regulations on stream modifications. 
Determine exact location of all underground activities. 
 
Stabilize the channel bottom as specified in the design plan before streambank 
protection measures are installed. 
 
Remove brush and trees only if absolutely necessary to make the site suitable to 
install the planned measures. 

 
Grade or excavate the areas specified in the design plan, but limit earthmoving to that 
absolutely necessary to make the site suitable to install the planned measures. 
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Installation 

Riprap 

Install riprap of the specified gradation to the lines and grades shown in the design 
plan. Installation usually includes some bank shaping. 
  
Place filter fabric or a granular filter between the riprap and the natural soil and 
placement of the rock. 
 
Ensure that the subgrade for the filter and riprap follows the required lines and grades 
shown in the plan.  Low areas in the subgrade on undisturbed soil may also be filled 
by increasing the riprap thickness. 
 
Riprap may be placed by equipment.  Care should be taken to avoid punching or 
tearing of the filter cloth during placement of rock.  Repair any damage by removing 
the riprap and placing another piece of filter cloth over the damaged area.  All 
connecting joints should overlap a minimum of 1.5 feet with the upstream edge over 
the downstream edge.  If the damage is extensive, replace the entire filter cloth. 

Gabions 

Install gabions and related materials in accordance with the design plan.   
Use only durable crushed limestone, dolomite or granite rock.  Shale, siltstone and 
weathered limestone should not be used. 
 
Place filter fabric or a granular filter between streambank material and gabions. 
Install gabions and counterforts as indicated in the design plan. 

Fabric Formed Revetments 

Install revetments according to manufacturer’s recommendations. Typically, a site 
must be cleared and grubbed. Next, the fabric formed revetments are sewn or zipped 
together at the site to form continuous coverage.  Once the fabric is in place, it is 
pumped full of grout to form a solid, hard and impervious cover. 

Reinforced Concrete 

Install reinforced concrete according to the design plan. Installation usually includes 
some bank shaping, placing a filter fabric or a granular filter between the streambank 
material and the retaining wall or bulkhead, and anchoring.  

 
Anchor the foundation for these structures to a stable, nonerodible base material such 
as bedrock. Also, water stops should be installed at all joints in concrete retaining 
walls. 

Combined Methods of Streambank Protection (Soil Bioengineering) 

Grid pavers, cellular confinement matrices and other appropriate structural measures 
used with vegetative measures should be designed and installed in accordance with 
manufacturer’s recommendations. 
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Erosion Control within Soil Bioengineering Applications 

Minimize the size of all disturbed areas. 
 
Install vegetative material (stakes, wattles, etc.) according to the design plan and 
make seedings immediately after construction activities to stabilize all other 
disturbed areas needing vegetation. 

Safety 

Store all construction materials well away from the stream. Consider weather 
forecasts when determining risks of damage by flooding. 
 
At the completion of each workday, move all construction equipment out of and 
away from the stream to prevent damage to equipment by flooding. Consider weather 
forecasts when determining risks of flooding. 

 
The following precautions should be taken: 
 

• Exercise caution on steep slopes. 
 

• Fence area and post warning signs if trespassing is likely. 
 

• All equipment used for practice installation should be free of leaks of gas, 
oil, and hydraulic fluid.  Measures should be in place to prevent accidental 
spills from entering the stream. 

 
• Equipment should not be operated within flowing water in the stream. 

Construction Verification 

Check cross section of the channel, thickness of structural product used and confirm 
the presence of filter cloth between the product and the streambank. 
 
Check to see that planting and seeding was done in compliance with the design 
specifications.   

Common Problems 

Consult with a qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate practice will not function as 
intended; changes in plan may be needed. 
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• Design specifications for vegetative or structural protection cannot be met; 
substitution may be required.  Unapproved substitutions could result in 
erosion damage to the streambank. 

Maintenance 

Check the streambank for rill and gully erosion after every storm event.   
 
Repair eroded areas with appropriate plantings, structural materials or new plants.   
Check the streambank for signs of voids beneath gabions, riprap and concrete.  
Deterioration of the filter fabric or granular material should be repaired - make 
needed repairs with similar material. 

 
Protect new plantings from livestock. 
 
Check the streambank for reduction in stream capacity; caused by overgrowth of 
vegetation on the streambank. Selectively remove overgrown vegetation at regular 
intervals to maintain capacity and to maintain desired plant communities. 
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Temporary Stream Crossing (TSC) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo courtesy of Steve Taylor, Auburn University Biosystems Engineering 
 

Practice Description 

A temporary stream crossing is a short term road crossing constructed over a stream 
for use by construction traffic to prevent turbidity and streambed disturbance caused 
by traffic.  A temporary stream crossing can be a low water crossing, a culvert 
crossing, or a bridge with or without embankment approaches.  Temporary stream 
crossings are applicable on construction sites where traffic must cross streams during 
construction. 

Typical Components of the Practice 

• Scheduling 
• Site Preparation 
• Installation and Removal Low Water Crossing 
• Culvert Crossing 
• Bridge 
• Erosion Control 
• Safety 
• Construction Verification 
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Construction  

Prior to start of construction, a temporary stream crossing should be designed by a 
qualified design professional.  Plans and specifications should be referred to by field 
personnel throughout the construction process.  

Scheduling       

Attempt to construct temporary stream crossings during dry periods and relatively 
low flows to minimize stream disturbance. Use local weather forecasts to avoid 
installation during rain events that can potentially create turbidity. 

Site Preparation 

Ensure that all necessary materials are on the site before any work begins. 
If planned, construct a bypass channel and dewater the construction site before 
undertaking other work.  Refer to plans. 

Installation and Removal Low Water Crossing  

Excavate the foundation for the temporary crossing according to the design plan and 
in such a manner that the final finished surface is level with the stream bed.   
 
Excavate roadways through the abutment approaches (bank) to the crossing 
according to the design plan. 
 
Place the specified type of geotextile over the width and length of the crossing 
subgrade and anchor it in place as specified in the plans.  Next, place riprap of the 
specified gradation to the required thickness across the channel.  Finally, place a 
wearing course of gravel or crushed rock of the specified gradation to the required 
thickness over the riprap.  
  
Remove gravel and excess rock riprap as soon as it is no longer needed.  Restore 
original contours to the channel, leaving rock riprap level with the streambed. 

Culvert Crossing 

After diverting the stream flow (if planned), excavate the foundation for the culvert. 
Situate the culvert on a firm, even foundation and keep the culvert parallel to the 
direction of flow.  See Figure TSC-1. 
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Figure TSC-1     Typical Temporary Culvert Stream Crossing 
 
 
Place a 4” layer of moist, clayey, workable soil (not pervious material such as sand, 
gravel or silt) around the culvert.  Compact by hand to at least the density of the 
embankment soil.  (Do not raise the culvert from the foundation when compacting 
under the culvert haunches.) Continue with backfill of the pipe in 4” to 6” 
uncompacted layers scarifying the surface between each compacted layer.  All 
backfill material within 2 foot of the pipe (beside the pipe and above the pipe) should 
be compacted with hand tampers only. 
 
Extend the end of the culvert 2 feet beyond the toe of the fill slope. The outlet end of 
the culvert should be placed on a stable natural streambed. If this is not possible, 
install a riprap apron at least 5 feet wide and 10 feet long to a stable grade. 
 
All backfill material within 2 foot of a culvert (beside the pipe and above the pipe) 
should be compacted with hand tampers only.  Heavy equipment should not be 
allowed on top of the culvert until a minimum of 2 feet of hand compacted material is 
placed. 

 
If an embankment is required, use fill from predetermined borrow areas.  It should be 
clean, stable mineral soil free of roots, woody vegetation, rocks and other debris. It 
must be wet enough when placed to form a ball without crumbling yet not so wet that 
water can be squeezed out. Compact the fill material in 6” to 8” continuous layers 
over the length of the embankment. One way is by routing construction equipment 
over the embankment so that each layer is traversed by at least one wheel of the 
equipment. Construct and compact the culvert-crossing embankment to 10% above 
the design height to allow for settling. 
 
Remove culvert as soon as it is no longer needed and restore streambed to original 
contour. 

Bridge 

Excavation 

If excavation is required, excavate roadways through the abutment approaches (bank) 
according to the design plan.  
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Construct the bridge or install a prefabricated structure according to the design plan. 
A cable should be tied to one corner of the bridge frame with the other end fastened 
to a secure object to prevent flood flows from carrying the bridge downstream. 

Embankment  

 
Use fill from predetermined borrow areas.  It should be clean, stable mineral soil free 
of roots, woody vegetation, rocks and other debris and must be wet enough to form a 
ball without crumbling yet not so wet that water can be squeezed out. 
 
Compact the fill material in 6” to 8” continuous layers over the length of the 
embankment. One way is by routing construction equipment over the embankment so 
that each layer is traversed by at least one wheel of the equipment. 
 
Construct and compact the temporary stream crossing embankment to 10% above the 
design height to allow for settling. 

Erosion Control (all kinds of temporary stream crossings) 

Minimize the size of all disturbed areas and vegetate as soon as each phase of 
construction is complete.  Riprap or establish vegetation on the slopes of the 
embankment of the temporary stream crossing. Rip-rap should be placed on the 
entrance slope of culvert systems according to the design plan.  
 
Direct all overland flow at low velocity to the ditches along the approach roads. 

Safety 

Store all construction materials well away from the stream. Consider weather 
forecasts when determining risks of damage by flooding. 
 
Equipment used to construct stream crossings should be free of leaks of fuel and 
hydraulic fluids to prevent contamination of surface waters.  Operation of equipment 
in the stream should be minimized.  At the completion of each workday, move all 
construction equipment away from the stream to prevent damage to equipment by 
flooding. Consider weather forecasts when determining risks of flooding. 

 
The following precautions should be taken: 
 

• Exercise caution on steep slopes. 
 

• Fence area and post warning signs if trespassing is likely. 
 

• All equipment used for practice installation should be free of leaks of gas, 
oil, and hydraulic fluid.  Measures should be in place to prevent accidental 
spills from entering the stream. 
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• Equipment should not be operated within flowing water in the stream. 

Construction Verification 

Check finished grade and size of culvert.  Check to see if culvert is free of 
obstructions. 

Common Problems 

Consult with qualified design professional if any of the following occur: 
 

• Variations in topography on site indicate crossing will not function as 
intended; changes in plan may be needed. 

 
• Design specifications for fill or conduit cannot be met; substitution may be 

required.  Unapproved substitutions could result in the crossing being washed 
out. 

Maintenance 

Inspect the temporary stream crossing for damage to the structure or the vegetation 
after each storm event.   
 
Repair any damages found during inspections. 
 
Remove debris, trash and other materials that restrict flow from the culvert or bridge. 
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Chapter 4 
 

Inspection of Construction Sites 

This chapter provides information about inspecting erosion control, sediment control 
and stormwater management practices during the construction period. It covers 
inspections using visual procedures that can be evaluated by trained individuals. It 
does not cover inspections that involve water sampling or testing.  
 
The information in this chapter should be considered generic with the recognition 
that state and local regulations may provide very specific requirements related to 
inspector credentials, frequency of inspections, report format, submission of reports 
to permitting authorities, and retention of reports. 

Requirements for Inspectors 

Who makes inspections is the common question, but the question might be better 
stated, “What should be the requirements for a person making inspections.”  
 
Inspections should be made by persons that understand how practices are to be 
properly installed, should perform, and how the practice should be maintained. 
Inspectors should have enough knowledge about each practice used to determine if it 
is effective and whether or not it needs maintenance or repair. Inspectors must know 
enough about the practices to realize that there may need to be an additional practice 
or a different practice in a problem area.   
 
Inspectors do not have to understand how a practice is designed, although the more a 
person knows about a practice the better the person will understand how the practice 
should be maintained. Inspectors should also know how to read site plans and 
understand the relationship of the erosion and sediment control practices and other 
stormwater management activities with the overall plan.  
 
Also, inspecting requires communications skills. Inspectors must explain installation 
and maintenance problems to the contractor or owner and provide written reports to 
others for actions.  Actions may include follow-up needed (maintenance, repair or a 
request for a qualified design professional to assist), reporting to meet permit 
requirements, and providing information for the contractor and responsible property 
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owner or operator. Both written and verbal communication skills and an 
understanding of report requirements are essential tools for the inspector.  

 
State and local regulations may require that persons providing inspection services 
have specific credentials to be designated as an inspector. 

How often should inspections be made? 

In general, inspections should be made frequently and after major rain events. Since 
rainfall triggers inspections on permitted sites, a rain gauge is required.  
 
Practices that can be damaged by construction activities need to be inspected on a 
regular basis (at least weekly) so the practices will be repaired or maintained and in 
good condition when a major rain event occurs. During periods of frequent rain 
events, practices may need inspection daily.  
 
Practices that are not normally affected by construction activities after installation 
need inspecting after each major rain event and as a minimum on a monthly basis. 
For vegetative practices, inspections should be made during early growth stages, 
regardless of rainfall events, to determine if reseeding is needed to ensure an 
adequate vegetative cover.  Newly vegetated areas damaged by rainfall events should 
be repaired. 

 
State and local regulations may require inspections be done on a very specific 
schedule. 

How are practices inspected 

Visual evaluations are made of practices to determine their condition. Inspectors 
must know enough about the practices being inspected to make sound judgments 
about the need for repairs and maintenance. If there is any doubt about a situation, a 
more knowledgeable person should be requested to assist in the determination of 
appropriate actions. A good example of requesting another person for expert 
guidance is when a permanent seeding has not been successful and there is time to 
reseed before the recommended planting period ends.  
 
Inspectors and others involved in erosion and sediment control activities must 
understand that erosion and sediment control plans are dynamic and most often need 
revising if construction involves more than a large lot and the construction period 
extends more than a few weeks. Inspectors should be encouraged to ask for 
assistance of design professionals if there are any reservations that a plan needs 
modifying.  
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Suggestions for Inspectors 

• Study the erosion and sediment control and stormwater management plan.   
Identify the practices and schedule. Participate in pre-construction and 
construction conferences whenever possible. 

 
• Review the site and practices with the plan in hand. 

 
• Determine if the practices planned are installed properly and are being 

installed in the correct sequence. 
 

• Determine if the practices appear in good condition (Do the practices need 
maintenance or repair?). 

 
• Determine if practices are effective during or immediately following a rain 

event. * 
 

• Determine if the system of practices appears to be effective. Evidence of 
ineffectiveness may be muddy or turbid water leaving the site or sediment 
deposits in the runoff conveyance system practices such as check dams and 
channels (swales). 

 
• Determine if the site is managed to prevent a problem with debris, trash, 

petroleum products and chemicals (Are Groundskeeping and Spill Prevention 
practices used or needed?). 

 
• Document relevant site information with photography. 

 
• Complete or draft the appropriate inspection documents while on the site. 

 
* These determinations are made most accurately by inspecting a site during or 
immediately following a rain event. Of particular importance is turbidity, which 
indicates potential impacts to receiving streams at adjacent off-site areas. 
 
In addition to inspecting practices, discharge points should be examined to determine 
if sediment deposits exist at adjacent off-site areas.  Deposition of sediment indicates 
that erosion and sediment control may not be effective. An absence of deposits at 
discharge points (just below the outfall) where there is an opportunity for 
sedimentation to occur is a good indicator of an effective system. On the other hand, 
lack of sediment deposits at a point with high flow velocities will be less meaningful. 
    
Inspections should be documented in a written report, log and/or checklist. Whatever 
format is used to document the inspection, the report should contain the site name, 
the date and time of inspection, the inspector and any other persons involved in the 
inspection, dates when key activities occurred (for example, grading the site and 
installing practices), comments or ratings concerning the success or failure of the 
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practices, what corrective action(s) may be needed and verbal communications with 
the contractor or owner that took place during the inspection.  
 
Photography can be used very effectively to document the findings during an 
inspection and becomes important in the future as site conditions change and the 
practice(s) is no longer used. 

 
There is a wide range of formats used for documenting inspections. Two examples of 
inspection report forms are provided (see Figure 4-1 and Figure 4-2). Figure 4-1 uses 
a detailed listing of practices to provide an efficient method for repeating the 
documentation at a site and may serve as a supplemental sheet to a more formal 
report form such as Figure 4-2. It is important to recognize that local and state 
regulations may require a specific inspection form and this must be completed in 
addition to other formats that are used.  
 
There is usually a permit requirement that a responsible person (representing the 
permit holder) sign an inspection report to acknowledge that they have been informed 
and understand what is needed to meet requirements for erosion and sediment control 
and stormwater management at a  specific construction site.  
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BMP INSPECTION REPORT 
 
Client _______________________ Project name _______________________ and Reg. no. ____________  
  
Inspected By _____________________________ Date and Time __________________   Page  __ of  __ 
 
A.  Phase of Development:   Initial Site Grading __   Building and Construction __   Punch List __ 
 
B.  BMPs Applied        Condition of  BMPs (check one)  
  (check all that apply)   Good Fair Poor   Comments 
O  Construction Exit   ___ ___ ___ 
 
O Barrier-Class __ Silt Fence  ___ ___ ___ 
 
O Check Dams    ___ ___ ___ 
 
O Diversion    ___ ___ ___ 
 
O Grass Swale    ___ ___ ___ 
 
O Inlet Protection    ___ ___ ___ 
 
O Outlet Protection   ___ ___ ___ 
 
O Sediment Basin   __ ___ ___     
 
O Temporary Seeding    ___ ___ ___   
 
O Permanent Seeding   ___ ___ ___    
 
O Groundskeeping   ___ ___ ___    
 
C.  Additional BMPs needed (potential practice and location): 
 
 
D.  Additional Comments: 
 
 
E.  Sampling: Instream sampling necessary to evaluate the effectiveness of BMP implementation  
     based on evaluation of qualified credentialed professional.   Yes __   No __  
 
F. Significant rainfall events since last inspection (date and amounts): 
 
 
G. Inspection report reviewed with responsible owner/operator       
     Inspector    ___________________________________________                 Date ________________________ 
  
   Responsible owner/operator _______________________________                 Date ________________________ 

Figure 4 – 1   BMP Inspection Report Form 
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Introduction 

A basic knowledge of soils is vital in preparing sound development plans.  The type 
of vegetation to be grown for erosion control and landscaping requires knowledge 
about the soils of the site and selection of erosion and sediment control practices is 
influenced by soil characteristics.  In general, erosion and sediment control and 
stormwater management can be accomplished more cost effectively if soils are 
considered. 
 
Information about the soils of an area can be obtained from a soil survey. However, 
for detailed planning, the survey should be verified by an on-site investigation. For 
design purposes an on-site investigation is imperative. 

Using a Soil Survey 

A soil survey includes soil maps, soil descriptions, and interpretations for many 
different uses of the soils. Soil surveys for many counties of the state may be 
obtained from the local Natural Resources Conservation Service office. 
 
In a soil survey, boundaries of the different kinds of soils are delineated, showing 
their location and extent in relation to streams, roads, and other landscape features. 
The soils are named according to a nationwide uniform procedure that was developed 
by the Soil Survey Staff of the U.S. Department of Agriculture and published as Soil 
Taxonomy. The primary basis for identifying different classes in this system are the 
properties of soils as found in the field that can be measured quantitatively. 
 
The soils identified on a map in a soil survey are named in terms of soil series. Soil 
series are made up of soils that have similar properties. This means that the horizons 
or layers are similar in thickness, arrangement, and other important characteristics. 
 
Interpretation tables with information similar to that shown in Table Soils-4 are a part 
of all recent soil surveys. Interpretation tables list properties and typical site 
conditions that are important in erosion control, sediment control and stormwater 
management planning. These include depth to bedrock, hydrologic group, liquid 
limit, permeability, plasticity index, slope, soil erodibility factor (K factor), soil 
reaction (pH), and texture. The interpretation tables also give other ratings, and 
limitations that are important for site selection and development, such as seasonal 

Soils in Alabama 
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high water table, shrink-swell potential, risk of corrosion, engineering classification, 
and hydrologic soil groups. 
 
In order to make accurate interpretations limitations of the survey must be 
understood. First, the data generally do not represent soil material below 5 or 6 feet. 
Also, small areas that differ from the dominant soil identified may not be delineated 
on the map because the scale of the map limits the size of areas that can be shown. 
The ranges given for soil properties are often too wide for the design needs of a small 
development. Therefore, to evaluate most specific soil characteristics an on-site 
investigation is essential. 
 
Information that is needed on critical soil properties below 5 feet will need to be 
obtained through soil borings and evaluations by an experienced soils 
professional. 

Some Properties of Soils 

Some of the properties of soils commonly mapped in Alabama are described in this 
section. Related values for some of these properties are shown in Table Soils-4.  
 
Additional information on soils can be found in Section II of the Field Office 
Technical Guide at the local Natural Resources Conservation Service office. 

Depth to Bedrock 

Soil survey interpretations in the Field Office Technical Guide of the Natural 
Resources Conservation Service generally provide an estimate of depth to and 
hardness of bedrock, the solid (fixed) rock underlying the soil. This information is 
helpful in determining time and cost of excavation as well as potential erodibility of 
the subsoil material. Hardness classes, "soft" and "hard", indicate the ease of 
excavating into the bedrock. "Soft" rock is likely to be sufficiently soft, thinly 
bedded, or fractured so that excavation can be made with trenching machines, 
backhoes, small rippers, or other equipment common in construction of pipelines, 
sewer lines, cemeteries, dwellings, or small buildings. "Hard" rock is likely to require 
blasting or special equipment beyond what is considered normal in this type of 
construction. 
 
Bedrock at shallow depths limits plant growth by restricting root penetration. In most 
soils there is a negative correlation between depth to bedrock and water holding 
capacity. 

Hydrologic Group 

Hydrologic group identifies soils having the same runoff potential under similar 
storm and cover conditions. Soil properties that determine the hydrologic groups 
include the following: seasonal high water table, water intake rate and permeability 
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after wetting, and depth to a slowly permeable layer. The influence of ground cover 
is not considered. Soils are placed into four groups (A, B, C, and D) and three dual 
classes (A/B, B/D, C/D). In the definition of classes, the infiltration rate is controlled 
by surface conditions. Transmission rate is the rate water moves in the soil, 
controlled by the permeability of deeper horizons. 
 
Group A (low runoff potential) - These soils have high infiltration rates even when 
thoroughly wetted, consisting chiefly of deep, well-drained to excessively drained 
sands or gravels. These soils have a high rate of water transmission. 
 
Group B - These soils have moderate infiltration rates when thoroughly wetted, 
consisting chiefly of moderately deep to deep, moderately fine to moderately coarse 
textures. These soils have a moderate rate of water transmission. 
 
Group C - These soils have slow infiltration rates when thoroughly wetted. Group C 
soils commonly have a layer that impedes the downward movement of water or can 
consist of moderately fine to fine-textures particles. These soils have a slow rate of 
water transmission. 
 
Group D (high runoff potential) - These soils have very slow infiltration rates when 
thoroughly wetted and consist chiefly of clay soils with high swelling potential. 
These soils frequently have a permanent high water table or a slowly permeable layer 
at or near the surface. Other soils in this group consist of shallow soils over nearly 
impervious material. These soils have a very slow rate of water transmission. 

 
Dual hydrologic groups, A/D, B/D, and C/D are indicated for certain wet soils that 
can be drained. The first letter applies to the drained condition, the second to the 
undrained condition. Only soils that are rated D in their natural condition are 
assigned to a dual group. 

Permeability 

Permeability is a major factor influencing erosion. It refers to the soil's ability to 
transmit water or air and depends on both the size and volume of pores. Deep, 
permeable soils are less erodible because more rainfall soaks in, reducing surface 
runoff. Because permeability varies with depth, excavation can expose layers that are 
more or less permeable than the original surface. Compaction reduces permeability. 
 

Plasticity Index and Liquid Limit 

Both the plasticity index (PI) and liquid limit (LL) indicate the affect of water on the 
strength and consistency of soil. The PI and LL of a soil are most important in 
fine-grained soils. Soils with greater plasticity generally have a higher cohesion and 
resistance to erosion than soils with a lower plasticity. These indexes are used in both 
the Unified and the American Association of State Highway and Transportation 
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Officials (AASHTO) soil classification systems, which are described in more detail 
later. They are also used as indicators in making general predictions of soil behavior. 
 

Slope 

The erosion potential for sheet, rill and gully erosion increases with slope length and 
gradient. Long and steep slopes have a high potential for soil loss from surface 
runoff. Soil surveys include ranges for slope steepness but do not include values for 
slope length. 

Soil Erodibility Factor (K) 

The soil erodibility factor, K, provides a measure of the susceptibility of soil particles 
to sheet and rill erosion by runoff from rain storms or irrigation. The principle factors 
affecting K are texture, organic matter, structure, and permeability. The ability of a 
soil to erode increases with increasing K values. Subsoils exposed during 
construction, however, may be too deep to be included in the table.  

Soil Reaction (pH) 

Soil reaction represents the degree of acidity or alkalinity of a soil, expressed as pH. 
The pH in soils normally is directly related to parent material. The principal value of 
soil pH measurement is the knowledge it gives about associated soil characteristics, 
such as phosphorous availability or the base saturation. A pH of approximately 6 to 7 
indicates readily available plant nutrients. 
 
Leaching removes bases, causing a pH decline. Therefore, the amount of rainfall, rate 
of percolation, return movement of moisture by capillary action, and evaporation 
affect pH. The pH is higher in many of the soils of the Prairie than most other soils in 
Alabama. 
 
Soil reaction is also used as an indicator of corrosivity. In general, soils that are either 
very alkaline or very acid are likely to be highly corrosive to steel. Soils that are acid 
are likely to be corrosive to concrete. 

Texture and Classifications 

ASSHTO System 

The ASSHTO system classifies soils according to the properties that affect roadway 
construction and maintenance. The fraction of a mineral soil that is less than 3 inches 
in diameter is classified in one of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in silt and clay. Soils in group A-7 are fine grained. Highly organic 
soils are in Group A-8 and are classified on the basis of visual inspection. 
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Unified System 

The Unified System classifies soils according to suitability for construction material 
and considers grain-size distribution, plasticity index, liquid limit, and organic matter 
content. This classification is based on that portion of soil having particles smaller 
than 3 inches in diameter. Classes include coarse-grained soils (GW, GP, GM, GC, 
SW, SP, SM, SC), fine-grained soils (ML, CL, OL, MH, CH, OH) and highly organic 
soils (PT). Borderline soils require a dual classification symbol such as GW-GC. A 
description for each class in the Unified System is given in Table Soils-1. 
 
 
Table Soils-1     Classification of Materials for the Unified System 
Group Symbol Description of  Material Classification 
Coarse-grained 
GW Well-graded gravels and gravel sand mixture little or no fines. 50°s 

or more retained on No. 4 sieve. More than 95%  retained on No. 
200 sieve. Clean. 

GP Poorly-graded gravels and gravel sand mixtures, little or no fines. 
50% or more retained  on No. 4  sieve. More than  95% retained on 
No. 200 sieve. Clean. 

GM Silty  gravels, gravel-sand-silt mixtures. 50% or more retained on  
No. 4 sieve.  More than 50% retained on No. 200 sieve. 

GC Clayey gravels, gravel-sand-clay mixtures. 50% or more retained on 
No.4 sieve. More than 50% retained on No. 200 sieve. 

SW Well-graded sands and gravelly sands with little or no fines. More 
than 50% passes No. 4 sieve. More than 95% retained on No. 200 
sieve. Clean. 

SP Poorly graded sands and gravelly sands, little or no fines. More than 
50% passes No. 4 sieve. More than 95% retained on No. 200 sieve. 
Clean. 

SM Silty sands, sand-silt mixtures. More than 50% passes No. 4 sieve. 
More than 50% retained on No. 200 sieve. 

SC Clayey sands, sand-clay mixtures. More than 50% passes No. 4 
sieve. More than 50% retained on No. 200 sieve.  

Fine-grained  
OL Organic silts and organic silty clays of low plasticity. Liquid 

limit  of 50% or less. 50% or more passes No. 200 sieve. 
ML Inorganic silts, very fine sands, rock flour, silty or clayey 

sands. Liquid limit of 50% or less. 50% or more passes No. 
200 sieve. 

CL Inorganic clays of low to medium plasticity, gravelly clays, 
sandy clays, silty clays, lean clays. Liquid limit 50% or less. 
50% or more passes No. 200 sieve. 

MH Inorganic silts, micaceous or diatomaceous fine sands or silts, 
elastic silts. Liquid limit greater than 50%. 50% or more 
passes No. 200 sieve. 

CH Inorganic clays of high plasticity, fat clays. Liquid limit greater 
than 50%. 50% or more passes No. 200 sieve. 

OH Organic clays of medium to high plasticity. Liquid limit greater 
than 50%. 50% or more passes No. 200 sieve. 

Highly organic  
PT Peat, muck, and other highly organic soils. 
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NOTE: These are boundary classifications. Soils possessing characteristics of two 
groups are designated by combinations of group symbols. For example, GW-GC is a 
will-graded, gravel-sand mixture with clay binder. All sieve sizes on this table are 
U.S. Standard. 

 

USDA System  

Soil survey interpretations indicate the USDA texture for each soil, expressed as a 
relative proportion by weight of soil particle size classes finer than 2 mm. Soil texture 
is defined by the proportions of different size groups of particles. The size limits of 
the different soil particles are listed in Table Soils-2. 
 
 
Table Soils-2     Size limits of Soil Particles 
Soil Particle Size 
Cobble   0.30 - 0.15 m 
Gravel   0.15 - 2.00 mm 
Sand   2.00 - 0.05 mm 
Silt   0.05 - 0.002 mm 
Clay   < 0.002 mm 

 
 
The basic texture classes, in decreasing particle size, are sands, loams, and clays. On 
the basis of these classes, additional class names are used such as loamy sand, sandy 
clay, and silty clay. Sands, loamy sands, and sandy loams may be further subdivided 
as very coarse, coarse, fine, or very fine. The physical properties and chemical 
composition of larger soil particles differ from smaller soil particles. Since most 
physical and chemical reactions occur on the surface of small particles, clay affects 
soil properties to a much greater extent than do larger particles. Sand and rock 
fragments retain water and nutrients poorly, because the voids between particles 
allow water and air to move freely. 
 
Silt particles are barely visible to the naked eye and are intermediate in many 
properties between sand and clay. Silt is characterized by its plasticity and stickiness. 
Silt content is an important characteristic for determining erodibility because 
silt-sized particles are easily detached and transported in runoff. The small particle 
size makes silt difficult to capture in traps or basins. 
 
There are two major types of clays, kaolinite and montmorillonite. Kaolinite (referred 
to as a 1:1 clay) is the most common clay in Alabama soils. It is relatively inactive 
and fairly stable. Montmorillonite (referred to as a 2:1 clay) is a very active clay that 
shrinks when dry and swells when wet. These characteristics affect the permeability 
of soils and are very important to their use and management. Clayey soils retain 
water that is available for plant growth, but these soils are often dense, hard, wet, 
airtight, acidic, and infertile. They can restrict root growth even though other factors 
are favorable. 
 
Texture modifiers and terms used to describe texture are given in Table Soils-3. 
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Texture Modifier Texture Terms 

CB Cobbly COS Coarse sand 
CBA Angular cobbly S Sand 
CBV Very cobbly FS Fine sand 
CBX Extremely cobbly VFS Very fine sand 
CN Channery LCOS Loamy coarse sand 
CNV Very channery LS Loamy sand 
CNX Extremely channery LFS Loamy fine sand 
GR Gravelly LVFS Loamy very fine sand 
GRC Coarse gravelly COSL Coarse sandy loam 
GRF Fine gravelly SL Sandy loam 
GRV Very gravelly FSL Fine sandy loam 
GRX Extremely gravelly VFSL Very fine sandy loam 
MK Mucky L Loam 
PT Peaty SIL Silt loam 
SH Shaly SI Silt 
SHV Very shaley SCL Sandy clay loam 
SHX Extremely shaley CL Clay loam 
SR Stratified SICL Silty clay loam 
ST Stony SC Sandy clay 
STV Very stony sic Silty clay 
STX Extremely stony C  Clay 
 

Terms Used in Lieu of Texture 
G Gravel 
MARL Marl 
MPT Mucky-peat 
MUCK Muck 
PEAT Peat 
SG Sand and Gravel 
UWB Unweathered Bedrock 
VAR  Variable 
WB Weathered Bedrock 

 
Note: These are boundary classifications. Soils possessing characteristics of two or more groups
are designated by combinations of group symbols. For example, SR-S-FS is a stratified sand/fine 
sand. 

 

Table Soils-3     Texture Terms and Modifiers 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.  ----------Textural Classification ---------- 
   Name        (IN)         pH        K  Group  P.I.   USDA Unified            AASHTO 
--------------------------------------------------------------------------------------------------------------- 
  ABELL 0-10 3.6-5.5 .28   B 0-15 L CL,ML,SC,SM A-4,A-6 
 10-45 3.6-5.5 .28 8-22 L,CL,SCL CL,SC A-4,A-6 
 45-60 3.6-5.5 .17 0-7 SR-S FSL SC-SM,SM,SP-SM A-1,A-2 
       A-3,A-4 
 
  ABERNATHY 0-14 5.1-6.0 .37   B 4-15 SIL CL,CL-ML,ML A-4,A-6 
   14-28 5.1-6.0 .37 4-15 SIL,SICL CL,CL-ML,ML A-4,A-6 
 28-60 5.1-6.0 .37 9-20 SICL,SIC CL A-4,A-6,A-7 
 
  ADATON 0-6 4.5-5.5 .43   D NP-10 SIL,L ML,CL,CL-ML A-4 
 6-66 4.5-5.5 .32 11-30 SIL,SICL,SIC CL,CH A-6,A-7 
 
  AGRICOLA 0-8 5.1-6.5 .28   B 0-12 SL,L ML,SC,SC-SM,SM A-2,A-4,A-6 
 8-12 5.1-6.5 .28 16-30 C,SC,CL CH,CL,MH,ML A-6,A-7 
 12-29 5.1-6.5 .28 16-30 C,SC,CL CH,CL,MH,ML A-6,A-7 
 29-35 5.1-6.5 .28 7-22 SCL,CL,L CL,ML,SC A-4,A-6 
 35-50 5.1-6.5 .28 7-22 SCL,CL,L CL,ML,SC A-4,A-6 
 50-60 5.1-6.5 .28  WB 
 
  ALAGA 0-6 3.6-6.0 .10   A NP S,FS SM,SP-SM A-2,A-1-B 
       A-3 
 0-6 3.6-6.0 .10 NP-4 LS,LFS SM,SW-SM,SP-SM A-2,A-1-B 
 6-80 3.6-6.0 .10 NP-4 LS,LFS,FS SM,SW-SM,SP-SM       A-2 
 
  ALAMUCHEE 0-5 4.5-5.5 .28   B NP-7 L,FSL,SL ML,CL-ML,SM,SM-SC A-2,A-4 
 0-5 4.5-5.5 .37 8-25 SIL,SICL CL,ML,MH A-4,A-6,A-7 
 5-52 4.5-5.5 .28 5-20 SCL,CL,L CL,CL-ML,SC,SM-SC A-4,A-6 
 52-65 4.5-5.5 .28 5-20 L,SL,SCL CL,CL-ML,SC,SM-SC A-2,A-4,A-6 
 
  ALBANY 0-48 3.6-6.5 .10   C NP LS,LFS SM A-2 
 0-48 3.6-6.5 .10 NP S,FS SM,SP-SM A-2 
 48-56 4.5-6.0 .20 NP SL SM A-2 
 56-88 4.5-6.0 .24 NP-17 SCL,SL,FSL SC,SM,SM-SC A-2,A-4,A-6 
 
  ALBERTVILLE 0-6 4.5-5.5 .20   C NP-7 SL,FSL MC,ML,SM-SC A-4 
   0-6 4.5-5.5 .28  NP-7 SIL,L CL-ML,ML A-4 
   6-15 4.5-5.5 .32  11-16 SIL,S1CL,CL CL A-6 
   15-47 4.5-5.5 .37  14-40 SICL,SIC,C CL,CH A-6,A-7 
   47-66     WB 
 
  ALCOA 0-7 4.5-6.0 .24 B 11-20 CL CL,ML A-6,A-7 
   0-7 4.5-6.0 .28  5-10 L,SIL CL-ML,CL,ML A-4 
   7-20 4.5-5.5 .24  11-20 CL CL,ML A-6,A-7 
   20-74 4.5-5.5 .24  14-23 CL,C,SC CL,MH,ML,CH A-6,A-7 
   
  ALLEN 0-12 4.5-5.5 .15 B NP-10 GR-L,GR-FSL,GR-SL ML,CL-ML,SM,SM-SC A-2,A-4 
   0-12 4.5-5.5 .20  5-20 CL,SCL CL-ML,CL,SM-SC,SC A-4,A-6 
   0-12 4.5-5.5 .28  NP-10 L,FSL,SL ML,CL-ML,SM,SM-SC A-4 
   12-35 4.5-5.5 .20  4-19 CL,SCL,L CL-ML,CL,SC A-4,A-6 
          A-7-b 
   35-70 4.5-5.5 .20  5-22 CL,SCL,C CL-ML,CL,SC,SM-SC A-4,A-6 
          A-7-b 
 
  ALPIN 0-3 4.5-6.5 .10 A NP FS,S,LS SP-SM,SM A-3,A-2-4 
   3-54 4.5-6.5 .10  NP FS,S SP-SM A-3,A-2-4 
   54-99 4.5-6.0 .10  NP FS,S SP-SM,SM A-2-4 
 
  ALTAVISTA 0-12 3.6-6.0 .17 C NP LS,LFS SM A-2 
   0-12 3.6-6.0 .24  NP-7 FSL,L,SL ML,CL-ML,SM,SM-SC A-4 
   0-12 3.6-6.0 .32  4-12 SIL,VFSL CL-ML,CL A-4,A-6 
   12-42 3.6-6.0 .24  5-28 CL,SCL,L CL,CL-ML,SC,SM-SC A-4,A-6,A-7 
   42-60      VAR 
 
  AMERICUS 0-7 4.5-5.5 .10 A NP LS,S,LFS SM,SP-SM A-2 
   7-47 4.5-5.5 .17  NP LS,LFS SM A-2 
   47-72 4.5-5.5 .20  NP-7 SL,LS,FSL SM,SM-SC A-2 
 
1The Field Office Technical Guide of the Natural Resources Conservation Service should be checked for values specific to the 
county, especially values relating to the surface layer. 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.               -----------Textural Classification---------       
 Name          (In)         pH        K  Group  P.I.    USDA                    Unified            AASHTO 
---------------------------------------------------------------------------------------------------------- 
AMY 0-18 4.5-5.5 .43 D NP-5 SIL,L,VFSL ML A-4 
 18-52 4.5-5.5 .43  8-20 SIL,SICL CL A-4,A-6 
 52-68 4.5-5.5 .43  NP-20 FSL,SIL,SICL ML,SM,CL-ML,CL A-4,A-6 
 
ANGIE 0-10 4.5-6.5 .32 D NP-10 FSL,SL SM,ML,CL-ML,SM-SC A-4,A-2 
 0-10 4.5-6.5 .49  5-10 VFSL,SIL ML,CL-ML A-4 
 10-65 3.6-5.5 .32  18-29 SICL,SIC,C CH,CL A-7-6 
 
ANNEMAINE 0-9 4.5-6.5 .28 C NP-5 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
 0-9 4.5-6.5 .37  5-20 SIL CL,CL-ML A-4,A-6 
 9-16 4.5-5.5 .37  10-25 C,CL,SIC CL A-6,A-7 
 16-37 4.5-5.5 .37  20-35 C,SIC,SICL CH,MH,CL,ML A-7 
 37-49 4.5-5.5 .37  8-15 SCL,L,CL SC,CL A-4,A-6 
 49-90 4.5-5.5 .32  NP-10 SCL,FSL,SL SM,SM-SC,SC A-2,A-4 
 
ANNISTON 0-7 4.5-5.5 .24 B NP-10 GR-L,GR-SIL ML,CL,CL-ML A-4 
 0-7 4.5-5.5 .28  NP-7 SL,FSL SM,ML,SM-SC A-4 
 0-7 4.5-5.5 .32  NP-13 L,SIL ML,CL,CL-ML A-4,A-6 
 7-80 4.5-5.5 .32  10-28 CL,C ML,CL A-6,A-7 
 
APISON 0-7 4.5-5.5 .37 B 3-10 L,SIL ML,CL,CL-ML A-4 
 7-28 4.5-5.5 .37  4-18 CL,L,SICL CL-ML,CL A-4,A-6 
 28-61     WB 
 
APPLING 0-9 4.5-5.5 .24 B NP-5 FSL,SL,LS SM A-2 
 0-9 4.5-5.5 .28  6-20 SCL CL,SC,CL-ML,SM-SC A-6,A-4 
 0-9 4.5-5.5 .15  NP GR-SL,GR-COSL SM A-2,A-1-B 
 9-35 4.5-5.5 .28  15-30 SC,CL,C MH,ML,CL A-7 
 35-46 4.5-5.5 .28  8-22 SC,CL,SCL SC,CL A-4,A-6,A-7 
 46-65     VAR 
 
ARAGON 0-6 4.5-5.5 .32 C NP-7 FSL,L ML,CL-ML,SM,SM-SC A-4 
 0-6 4.5-5.5 .32  2-7 SIL ML,CL-ML A-4 
 6-15 3.6-5.5 .32  3-12 CL,L,SCL ML,CL,CL-ML A-4,A-6 
 15-42 3.6-5.5 .28  15-35 C,SIC CH,MH A-7 
 42-52 3.6-5.5 .32  11-30 SIC,SCL,C ML,CL,MH,CH A-6,A-7 
 52-65     WB 
 
ARDILLA 0-9 4.5-6.0 .15 C NP-7 LS,LFS,COS SM,SP-SM,SM-SC A-2-4,A-1 
 0-9 4.5-6.0 .24  NP-7 SL,FSL SM,SM-SC A-2-4 
 9-30 4.5-6.0 .28  4-15 SCL,SL SM,SM-SC,SC A-4,A-2-6 
        A-6 
 30-60 4.5-5.5 .28  7-20 SCL,SC SM,SC A-4,A-6,A-5 
        A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
   Depth   Hydr.  ----------Textural Classification ---------- 

Name (In) pH K Group    P.I. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------
----------- 

ARGENT 0-5 3.6-6.0 .24   D NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 0-5 3.6-6.0 .24 5-20 L,CL CL,CL-ML A-4,A-6,A-7 
 0-5 3.6-6.0 .32 3-20 SIL,SICL CL,CL-ML,ML A-6,A-4 
 5-64 3.6-6.0 .32 11-40 C,SC,SIC CL,CH A-6,A-7 
 64-76 5.6-8.4 .32 6-28 SCL,CL,SICL CL,CL-ML,SC,SM-SC A-4,A-6,A-7 
 76-80    VAR 
 
ARMOUR 0-17 5.1-6.0 .37   B 11-18 SICL CL A-6 
 0-17 5.1-6.0 .43 5-10 SIL CL-ML,CL,ML A-4 
 17-48 5.1-6.0 .37 8-18 SICL,SIL CL A-4,A-6 
 48-75 5.1-6.0 .37 9-23 SICL,SIC,C ML,MH,GM,GC A-4,A-6,A-7 
 
ARMUCHEE 0-8 4.5-5.5 .28   C 5-15 SH-SIL,SH-SICL CL,ML,CL-ML A-4,A-6 
 0-8 4.5-5.5 .37 5-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 8-17 4.5-5.5 .37 13-35 SH-SIC,SH-SICL MH,ML,CL,CH A-6,A-7 
 17-24 4.5-5.5 .32 11-30 SHV-SIC,SHV-SICL GM,GC,CL,CH A-2,A-6,A-7 
 24-60    WB 
 
ARUNDEL 0-6 3.6-5.5 .28   C NP SL,SL ML,SM A-4,A-2-4 
 0-6 3.6-5.5 .28 NP LFS,LS SM A-2,A-4 

0-6 3.6-5.5 .37 NP-10 SIL,L ML,CL,CL-ML A-4 
6-38 3.6-4.4 .32 22-41 SICL,SIC,C CL,CH A-7 

                38-45    WB 
 
ATKINS 0-14 4.5-6.0 .37  B/D -15 SIL CL,CL-ML,ML A-4,A-6 
 14-75 4.5-5.5 .32 8-22 SIL,L,CL,SCL CL A-4,A-6,A-7 
 
 
ATMORE 0-13 3.6-5.5 .32 B/D NP-7 FSL,VFSL SM,ML,CL-ML,SM-SC A-4 
 0-13 3.6-5.5 .37  NP-7 L,SIL ML A-4 
 13-48 3.6-5.5 .37  NP-7 L,SIL,FSL ML,CL-ML A-4 
 48-70 3.6-5.5 .32  2-18 SIL,CL,SICL ML,CL,SM,SC A-4,A-6 
 
AUGUSTA 0-9 4.5-6.0    .17   C NP-4 LS,LFS SM,CL-ML A-2-4 
 0-9 4.5-6.0 .20  NP-7 SL,FSL SM,SM-SC,ML A-2,A-4 
 0-9 4.5-6.0 .24  NP-10 SIL,L ML,CL-ML A-4 
 9-60 4.5-6.0 .24  5-25 SCL,CL,L CL,CL-ML A-4,A-6,A-7 
 60-70     VAR 
 
AXIS 0-7 6.1-8.4 24 D NP-7 SL,FSL,VFSL CL-ML,SC,SM,SM-SC A-4 
 0-7 6.1-8.4 24  4-10 MK-SL,MK-SCL CL-ML,SC,SM-SC A-4 
 0-7 6.1-8.4 37  4-10 L,SIL CL,CL-ML A-4 
 7-40 6.1-8.4 10  4-10 SL,L,SIL CL-ML,SC,SM-SC,CL A-4 
 40-72 6.1-8.4 10  NP-7 SL,L,SCL ML,CL-ML,SM,SM-SC A-4 
 
BAMA 0-14 4.5-6.0 .24 B NP-10 FSL,SL,L SM,SC,SM-SC,CL-ML A-4 
 14-41 4.5-5.5 .32  2-15 L,SCL SM,SC,SM-SC,CL-ML A-4,A-6 
 41-74 4.5-5.5 .32  8-18 L,SCL,CL SC,CL A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group P.I. USDA Unified AASHTO 
   --------------------------------------------------------------------------------------------------------    
BANKHEAD 0-4 4.5-5.5 .15 B NP LS SM A-2 
 0-4 4.5-5.5 .17  NP CN-FSL,CN-SL,GR-SL SM,GM A-2,A-4 
 0-4 4.5-5.5 .20  NP FSL,SL SM A-2,A-4 
 4-26 4.5-5.5 .17  NP-3 SL,CN-SL,CB-SL SM,GM A-2,A-4 
 26-30     UWB 
 
BARFIELD 0-6 6.1-7.8 .17 D 12-35 ST-SICL,ST-SIC,ST-C CL,CH,MH A-6,A-7 
 6-18 6.1-7.8 .17  22-40 ST-SICL,ST-SIC CL,CH,MH A-7 
 18-22     UWB 
 
BARFIELD 0-6 6.1-7.8 .24 D 12-35 SICL,SIC,C CL,CH,MH A-6,A-7 
 6-18 6.1-7.8 .17  14-40 SIC,C,SICL CH,MH,CL A-7,A-6 
 18-22     UWB 
 
BASIN 0-9 3.6-5.5 .28 C NP FSL,SL,L SM,ML A-4 
 9-22 3.6-5.5 .28  NP-7 L,FSL SM,ML,CL-ML,SM-SC A-4 
 22-60 3.6-5.5 .28  5-12 L,SL,SCL CL-ML,SM-SC,CL,SC A-4,A-6 
 
BASSFIELD 0-7 4.5-5.5 .17 B NP-3 LS SM A-2 
 0-7 4.5-5.5 .20  NP-3 SL,FSL,L SM,ML A-2,A-4 
 7-42 4.5-5.5 .20  NP-10 SL,L SM,SC,SM-SC A-2,A-4 
 42-80 4.5-5.5 .17  NP-3 LS,S SP-SM,SM A-2,A-3 
 
BAXTER 0-10 4.5-5.5 .28 B 3-10 GR-SIL CL,CL-ML,GC,GC-GM A-2,A-4 
 10-40 4.5-5.5 .24  8-17 GR-SICL CL,GC,ML,SC A-2,A-4,A-6, 
        A-7 
 40-60 4.5-5.5 .20  20-42 GR-C,GR-SIC GM,MH,ML,SM A-2,A-7 
 
BAXTERVILLE 0-9 4.5-5.5 .24 B NP-10 SL,FSL,L SM,SC,SM-SC A-4 
 9-29 4.5-5.5 .37  12-18 SL,SCL CL A-6 
 29-68 4.5-5.5 .37  12-25 CL,SCL,L CL A-6,A-7 
 
BAYBORO 0-14 3.6-5.5 .10 D NP-7 MK-FSL,MK-L OL,SM,CL-ML,SM-SC A-4,A-2 
 0-14 3.6-5.5 .15  NP-7 FSL SM-SC,SM,CL-ML,ML A-4,A-2 
 0-14 3.6-5.5 .17  3-20 L,CL CL,ML,CL-ML A-6,A-7,A-4 
 14-64 4.5-5.5 .32  20-40 CL,SC,C CL,CH A-7,A-6 
 
BAYOU 0-18 4.5-5.5 .20 D NP-7 SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 18-43 4.5-5.5 .20  NP-7 SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 43-66 3.6-6.0 .32  8-15 SCL,CL SC,CL A-4,A-6 
 
 
BEACHES 0-6 .05 D NP COS,S,FS SP A-1,A-3 
 6-60  .05 NP COS,S,FS SP A-1,A-3 
 
BEASON 0-7 4.5-6.0 .37   C 5-15 SIL,SICL ML,CL,CL-ML A-4,A-6 
 7-18 4.5-5.5 .32 11-20 SICL,SIL CL A-6 
 18-60 4.5-5.5 .32 11-25 SICL,SIC,C CL A-6,A-7 
 60-80    VAR 
 
BEATRICE 0-3 3.6-6.0 .28   D NP SL,FSL SM,ML A-4 
 0-3 3.6-6.0 .37 5-15 L,SIL CL-ML,CL A-4,A-6 
 3-50 3.6-5.0 .32 24-42 C MH A-7 
 50-72    SR-C-SCL 
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Table Soils-4      Soil Characteristics for Principal Soils in Alabama 1 
   

Depth Hydr. ----------Textural Classification------------ 
Name (In) pH K Group P.I. USDA Unified  AASHTO 
------------------------------------------------------------------------------------------------------- 

BENNDALE 0-5 4.5-5.5 .17 B NP LS SM A-2 
 0-5 4.5-5.5 .20  NP-7 SL,SL ML,SM,CL-ML,SM-SC A-4,A-2-4 
 0-5 4.5-5.5 .20  NP-7 L ML,CL-ML A-4 
 5-33 4.5-5.5 .28  3-7 L,SL,FSL ML,SM,CL-ML,SM-SC A-4 
 33-68 4.5-5.5 .32  3-15 L,SL,SCL ML,SM,CL-ML,SM-SC A-4,A-6 
 68-73 4.5-5.5 .28  NP-5 L,SL,LS SM,ML,CL-ML,SM-SC A-2,A-4 
 
BETHERA 0-7 3.6-6.0 .24 D 0-6 FSL,SL SM,ML,SM-SC,CL-ML A-4 
 0-7 3.6-6.0 .28  12-26 CL CL,CH A-6,A-7 
 0-7 3.6-6.0 .28  8-14 L,SIL CL A-4,A-6 
 7-68 3.6-6.0 .32  12-30 C,CL,SC CL,CH,ML,MH A-6,A-7 
 68-80 3.6-6.0 .32  8-30 C,SC,SCL CL,CH A-7,A-6,A-4 
 
BENLEYVILLE 0-8 4.5-6.5 .37 B 11-18 SICL CL A-6 
 0-8 4.5-6.5 .43  2-7 SIL ML,CL-ML A-4 
 8-28 4.5-5.5 .37  11-22 SICL,SIL CL A-6,A-7 
 28-72 4.5-5.5 .37  12-32 C,CL,SICL CL,ML,MH,CN A-6,A-7 
 
 BIBS 0-12 4.5-5.5 .15 D NP S,LS SM,SP-SM A-2,A-3,A-1-B 
 0-12 4.5-5.5 .20  NP-7 SL,FSL SM,SM-SC,ML CL-ML A-2,A-4 
 0-12 4.5-5.5 .28  NP-7 L,SIL ML,CL-ML A-4 
 12-37 4.5-5.5 .37  NP-7 SL,L,SIL SM,SM-SC,ML CL-ML A-2,A-4 
 37-60 4.5-5.5 .15  NP S,FS,LS SM,SP-SM A-2,A-3,A-1-B 
 
BIGBEE 0-17 4.5-6.0 .10 A NP S,FS SM,SP-SM A-2-4,A-3 
 0-17 4.5-6.0 .10  NP LS,LFS SM A-2-4 
 17-80 4.5-6.0 .17  NP S,FS SP-SM,SM A-2-4,A-3 
 
BINNSVILLE 0-8 7.4-8.4 .37   D 22-32 SICL,SIC CL,CH A-7 
 8-12 7.4-8.4 .37  22-32 SICL,SIC CL,CH A-7 
 12-48     WB 
 
 
BIRMINGHAM 0-5 4.5-6.5 .24   B NP-7 CB-L,CB-SL,CB-SIL GM-GC,GM,SM-SC,SM A-2,A-4 
 5-29 4.5-6.5 .28 4-16 CB-L,CB-CL SC,SM-SC,GC,GM-GC A-4,A-2,A-6 
 29-49    WB 
 49-55    WB 
 
 
BLADEN 0-14 3.6-5.5 .24   D   NP     FSL,SL                  SM                   A-2,A-4 
 0-14 3.6-5.5 .37 NP-10 L,SIL CL,ML,CL-ML A-4 
 14-41 3.6-5.5  23-45 C,SC CL,CH A-7 
 41-62 3.6-5.5  8-35 C,SC,CL CL,CH,SC A-4,A-6,A-7 
 62-80    VAR 
 
BLANTON 0-58 4.5-6.0 .10   A NP LS,LFS SM A-2-4 
 0-58 4.5-6.0 .10 NP S,FS,COS SP-SM,SM A-3,A-2-4 
 0-58 4.5-6.0 .05 NP GR-S SP-SM A-1, A-2-4 
       A-3 
 58-62 4.5-5.5 .15 NP-3 SL,LS,LCOS SM A-2-4 
 62-80 4.5-5.5 .20 3-22 SCL,SL,SC SC,SM-SC,SM A-4,A-2-4 
       A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification---------- 
Name (In) pH K Group P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
BODINE 0-8 3.6-5.5 .24   B NP-7 CRV-SIL,CRV-L GM,GM-GC A-1,A-2 
 0-8 3.6-5.5 .28 NP-7 CR-SIL,CR-L,CR-SL ML,CL-ML,GM,SM A-4,A-2 
       A-1-B 
 0-8 3.6-5.5 .28 NP-7 ST-SIL,ST-L,STV-SIL SM,SM-SC,GM,GM-GC A-4,A-2,A-1 
 8-24 3.6-5.5 .24 3-15 CR-SIL,CR-SICL,ST-SIL GM-GC,GC,SC,SM-SC A-1,A-2 
       A-4,A-6 
 24-72 3.6-5.5 .24 8-16 CR-SICL,CR-CL,CRV-SIL GC,GM,SC,SM A-2 
 
BOMAR 0-7 4.5-6.0 .37   C 2-10 SIL,L,SICL CL,ML,CL-ML A-4 
 7-33 4.5-5.5 .32 11-25 SICL,SIC,CL CL A-6,A-7 
 33-73 3.6-5.0 .32 11-25 SIC,SICL,CL CL A-6,A-7 
 73-80 3.6-5.0 .28 11-25 CL,SICL,SIC CL A-6,A-7 
 
BONIFAY 0-57 4.5-6.5 .10   A NP LS,LFS SM A-2-4 
 0-57 4.5-6.5 .10 NP S,FS SP-SM A-3,A-2-4 
 57-63 4.5-6.5 .24 NP-12 SL,SCL,FSL SM-SC,SC,SM A-2-4,A-4 
       A-6 
 63-73 4.5-6.5 .24 5-22 SCL,SC SM-SC,SC A-2,A-4,A-6 
       A-7 
 
BONNEAU 0-22 4.5-6.0 .15   A NP LS,LFS SM A-2 
 0-22 4.5-6.0 .15 NP S,FS SM,SP-SM A-2,A-3 
 22-50 4.5-5.5 .20 4-21 SL,SCL,FSL SC,SM-SC A-2,A-6,A-4 
 50-74 4.5-5.5 .20 4-18 SL,SCL,SC CL,SC,SM-SC,CL-ML A-4,A-6,A-2 

 
BOSWELL 0-5 4.5-5.5 .28   D NP FSL,SL SM,ML A-4 
 0-5 4.5-5.5 .37 11-35 CL,SICL,C CL,CH A-6,A-7 
 0-5 4.5-5.5 .43 3-12 SIL,L ML,CL,CL-ML A-4,A-6 
 5-70 4.5-5.5 .32 25-40 C,SIC,SICL CH A-7 
 
BRADYVILLE 0-6 5.1-6.5 .37   C 12-22 SICL CL A-6,A-7 
 0-6 5.1-6.5 .43 3-15 SIL ML,CL,CL-ML A-4,A-6 
 6-20 5.1-6.0 .32 18-28 SICL,SIC,C CL,MH,CH A-7,A-6 
 20-48 5.1-7.8 .28 26-40 SIC,C CH,MH A-7 
 48-52    UWB 
 
BRANTLEY 0-6 4.5-6.5 .28   C NP-7 FSL,L SM,SM-SC,ML,CL-ML A-4 
 0-6 4.5-5.5 .28 9-16 CL CL,ML A-6,A-7,A-4 
 6-35 4.5-6.0 .28 16-22 C,CL,SC CL,ML A-7 
                35-52     4.5-5.5    .24 7-15 SCL,CL                  SC,SM,CL,ML          A-4,A-6 
 52-72 4.5-5.5 .20 NP-9 FSL,LFS,SCL SM,SC,ML A-2,A-4 
 
BRAXTON 0-6 5.1-6.0 .28   C 7-18 CR-SIL,CR-SICL CL-ML,CL,GC,GM-GC A-4,A-6 
 0-6 5.1-6.0 .32 7-18 SIL,SICL CL-ML,CL A-4,A-6 
 6-24 5.1-6.0 .20 20-32 C,SIC CL,MH,CH A-7 
 24-80 5.1-6.5 .20 22-34 C CL,CH,MH A-7 
 
BREMO 0-10 5.1-6.5 .28   C NP-10 GR-SIL,GR-L ML,CL,GM,CL-ML A-2,A-4 
 0-10 5.1-6.5 .28 NP-10 SIL,L ML,CL-ML,CL A-4 
 10-17 5.1-6.5 .20 6-14 GRV-SIL,GRV-L,GR-SIL CL,CL-ML,GC,SC A-2,A-4,A-6 
 17-25 5.1-6.5 .20 NP-6 GRV-SIL,GRV-L,GR-SL GM,GM-GC,GP-GM A-1,A-2,A-4 
 25-29    UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K Group P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
BREWTON 0-21 4.5-5.5 .24   C NP-5 FSL,L SM,SM-SC A-2,A-4 
 21-60 4.5-5.5 .28 NP-7 SL,FSL,L SM,SM-SC A-2,A-4 
 60-96    SR-S-C 
 
BRILLIANT 0-7 5.6-7.3 .24   B NP-16 CNV-SL,CNV-L,CNV-SIL SM,SC,SM-SC,GM A-2-4,A-2-6 
       A-1 
 0-7 5.6-7.3 .24 NP-16 CNX-SL,CNX-L,CNX-SIL SM,SC,SP-SM,SM-SC A-2-4,A-2-6 
       A-1 
 0-7 5.6-7.3 .24 NP-7 CN-SL,CN-L,CN-SIL SM,SM-SC,GM,GM-GC A-4,A-2-4 
 7-72 5.6-7.3 .24 NP-16 CNX-SL,CNX-L,CNX-SIL SM,SC,SM-SC,SP-SM A-2-4,A-2-6 
       A-1 
 
BROOKSVILLE 0-16 5.1-6.5 .37   D 25-32 SICL,SIC CL,CH A-7 
 16-80 6.6-8.4 .32 36-65 SIC,C CH 
 
BRUNO 0-8 5.1-8.4 .15   A NP LS, LFS SM A-2 
 0-8 5.1-8.4 .17 NP-3 SL,L,FSL SM,ML A-4,A-2 
 8-42 5.1-8.4 .15 NP S,LS,LFS SP-SM,SM A-2 
 42-60 5.1-8.4 .10 NP S SP-SM,SM A-2,A-3 
 
BUNCOMBE 0-10 6.1-6.5 .10   A NP LS,LFS,S SM,SP-SM A-2,A-3 
 10-55 4.5-6.0 .10 NP LS,LFS,S SM,SP-SM A-2,A-3 
 55-65    VAR 
 
 
BYARS 0-13 3.6-5.5 .20 D NP-7 SL,FSL SM,SM-SC,ML,CL-ML A-4 
 0-13 3.6-5.5 .28 11-23 SICL,CL,L CL A-6,A-7-6 
 0-13 3.6-5.5 .37 11-23 SIL CL,ML A-6,A-7-6 
 13-43 3.6-5.5 .32 17-42 C,CL,SC CL,CH A-7-5,A-7-6 
       A-6 
 43-73 3.6-5.5 .32 8-20 C,SICl,SIC CL,ML A-6,A-7,A-4 
 73-80    VAR 
 
CADEVILLE 0-7 3.6-6.0 .32 D NP-7 FSL SM,CL-ML,ML,SM-SC A-4 
 0-7 3.6-6.0 .37  2-19 L ML,CL CL-ML A-4,A-6 
 0-7 3.6-6.0 .49  2-19 VFSL,SIL ML,CL ML,CL A-4,A-6 
 7-23 3.6-5.5 .32  22-35 SIC,C CH,CL A-7-6 
 23-64 3.6-5.5 .32  12-30 C,SIC,SICL CH,CL A-7-6,A-6 
 
CAHABA 0-9 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-9 4.5-6.0 .24  NP SL,FSL SM A-4,A-2-4 
 0-9 4.5-6.0 .28  NP-7 L ML,CL-ML A-4 
 9-53 4.5-6.0 .28  8-15 SCL,L,CL SC,CL A-4,A-6 
 53-80 4.5-6.0 .24  NP S,LS,SL SM,SP-SM A-2-4 
 
CANE 0-5 5.6-6.5 .20 C NP-7 GR-L,GR-FSL,GR-SL SM A-2,A-4 
 0-5 5.6-6.5 .28  NP-7 L,FSL,SL ML,SM A-4 
 5-25 4.5-6.0 .37  3-12 SIL,L,CL ML,CL-ML,CL A-4,A-6 
 25-62 4.5-6.0 .37  3-15 SIL,L,CL ML,CL-ML,CL A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
               Depth                     Hydr.                            ----------Textural Classification  
 Name          (IN)  pH       K  Group  P.I.  USDA  Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 
CANTON BEND 0-7 5.1-6.5 .24 C NP-6 FSL,SL ML,SM,CL-ML,SM-SC A-2,A-4 
  0-7 5.1-6.5 .43  NP-10 L,SIL CL,CL-ML,ML A-4 
  7-52 5.1-5.5 .37  11-25 SICL,CL,SIC CL A-6,A-7 
  52-80 5.1-5.5 .32  NP-7 L,FSL,SL SM-SC,SM,CL-ML,ML A-2,A-4 
 
CANTUCHE 0-4 3.6-5.5 .20 D 4-11 CNV-L,CNV-SIL,CNV-SL SC,SM-SC,CL,CL-ML A-4,A-6 
  4-9 3.6-5.5 .20  4-11 CNX-L,CNX-SIL,CNV-L SC,SM-SC,CL,CL-ML A-4,A-6 
  9-20     WB 
 
CAPSHAW 0-7 5.1-6.0 .37 C 3-10 SIL,L ML,CL,CL-ML A-4 
  7-19 5.1-6.0 .37  11-20 SICL,SIC,SIL ML,CL A-6,A-7 
  19-46 5.1-6.0 .24  18-36 C,SIC,SICL CL,CH,MH A-7 
  46-60 5.6-7.8 .24  18-36 C,SICL,CL MH,CH,CL A-7 
 
CAPTINA         0-9        4.5-6.5    .43  C   4-10    SIL                    CL,CL-ML              A-4 
                9-25       3.6-6.0    .43      10-20   SIL,SICL               CL                    A-6 
                25-39      3.6-6.0    .37      10-20   SIL,SICL,CR-SIL        SC,CL                 A-6 
                39-58      3.6-6.0    .32      10-20   SIL,CR-SICL,CRV-SICL   GC,SC,CL              A-2,A-6 
                58-80      3.6-6.0    .32      25-45   SICL,CR-SIC,CRX-C      GC,GP-GC,CL,SC        A-2,A-7 
 
CARNEGIE 0-5 4.5-6.0 .28 C NP-5 SL,LS,GR-SL SM,SM-SC A-2 
  0-5 4.5-6.0 .32  NP-7 SCL SM,SM-SC,CL-ML,ML A-4 
  5-20 4.0-5.5 .32  13-25 SC,SCL CL A-6,A-7 
  20-32 4.0-5.5 .28  13-25 SC,C CL A-6,A-7 
  32-65 4.0-5.5 .28  13-25 SC,C CL A-7,A-6 
 
CARTECAY 0-9 5.1-6.5 .24 C NP SL,LS SM A-2,A-4 
  0-9 5.1-6.5 .24  NP-5 VFSL,FSL SM,SM-SC,ML A-2,A-4 
  0-9 5.1-6.5 .32  NP-15 L,SIL,SICL ML,CL,CL-ML A-4,A-6 
  9-40 5.1-6.5 .24  NP-10 SL,FSL,L SM,SC,SM-SC A-2,A-4 
  40-60 5.1-6.5 .15  NP LS,S,SL SM,SP-SM A-2,A-1,A-3 
 
CATALPA 0-6 6.1-8.4 .28 C 24-30 SICL,SIC,C CL,CH A-7 
  6-60 6.1-8.4 .28  28-50 SIC,C,SICL CH A-7 
 
CATAULA 0-7 5.1-6.5 .17 B NP-7 LS SM,SM-SC A-2 
  0-7 5.1-6.5 .28  NP-7 SL,FSL SM,SM-SC A-2,A-4 
  0-7 5.1-6.5 .32  9-20 SCL,CL CL,ML,SC,SM A-4,A-6,A-7 
  7-27 4.5-6.0 .24  11-30 C,CL,SC MH,ML,CL A-7,A-6 
  27-55 4.5-6.0 .24  2-30 SCL,SC,CL MH,ML A-5,A-7 
  55-75 4.5-6.0 .32  2-20 SCL,CL,L CL,ML,CL-ML,SC A-4,A-6 
 
CECIL 0-7 4.5-6.0 .28 B NP-7 SL,FSL,L SM,SM-SC A-2,A-4 
  0-7 4.5-6.0 .28  3-15 SCL,CL SM,SC,CL,ML A-4,A-6 
  0-7 4.5-6.0 .15  NP-4 GR-SL,GR-L,GR-FSL SM,GM A-2,A-1-B 
  7-11 4.5-5.5 .28  3-15 SCL,CL SM,SC,ML,CL A-4,A-6 
  11-50 4.5-5.5 .28  9-37 C,CL MH,ML A-7,A-5 
  50-75     VAR 
 
CEDA 0-9 5.6-6.5 .17 B NP-7 GR-FSL,GRV-FSL SM,GM,SM-SC,GM-GC A-1,A-2,A-4 
  0-9 5.6-6.5 .28  2-7 GR-L,GRV-L SM,GM,ML,GM-GC A-1,A-2,A-4 
  0-9 5.6-6.5 .28  2-7 GR-SIL,GRV-SIL ML,SM,GM,GM-GC A-2,A-4 
  9-65 5.6-6.5 .28  NP-18 GRV-L,CB-CL,GRV-FSL GM,GP-GM,GM-GC A-1,A-2,A-4 
         A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  ----------Textural Classification ----------- 

               Depth                     Hydr.   
Name (In) PH  K  Group P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
 
CEDARBLUFF 0-9 5.1-6.0    .28   C NP FSL,L ML,SM A-4 
 0-9 5.1-6.0 .37 5-20 SIL CL-ML,CL A-6,A-4 
 9-18 5.1-6.0 .32 5-10 CL,L CL-ML,ML,CL A-4 
 18-33 5.1-5.5 .32 11-25 CL,L CL A-6 
 33-66 5.1-5.5 .32 11-35 CL,L,C CL,CH A-6,A-7-6 
 
CHASTAIN 0-5 4.5-6.5    .28   D 12-40 SIC,CL,C ML,CL,MH,CH A-6,A-7 
 0-5 4.5-6.0 .32 3-18 SICL,SIL,L ML,CL,CL-ML A-4,A-6,A-7 
 5-52 4.5-6.0 .37 12-40 SICL,SIC,C CL,CH,ML,MH A-6,A-7 
 52-72 4.5-6.0 .10 NP LS,S,FS SP,SM,SP-SM A-2,A-3 
 
CHEAHA 0-4 4.5-5.5    .20   D NP-7 ST-FSL,ST-SL SM,ML,GM A-4,A-2-4 
 0-4 4.5-5.5 .24 NP-7 ST-L,ST-SIL SM,ML,GM A-4,A-2-4 
 4-35 4.5-5.5 .28 NP-10 ST-SCL,ST-CL,ST-SIL ML,SM,GM,CL-ML A-4,A-2-4 
 35-50    UWB 
 
CHENNEBY 0-16 4.5-6.0    .32   C 8-20 SICL CL,ML,MH,CH A-6,A-7,A-4 
 0-16 4.5-6.0 .37 3-15 L,SIL CL,ML,CL-ML A-4,A-6 
 16-55 4.5-6.0 .32 8-20 L,SIL,SICL CL,ML,MH,CH A-4,A-6,A-7 
 55-72 4.5-6.0 .24 NP-8 SR-SL,SICL SM,ML,SC,CL A-2-4,A-4 
 
CHENACLA 0-8 4.5-6.5    .24   C NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-8 4.5-6.5 .28 4-20 SIL,L ML,CL,CL-ML A-4,A-6,A-7 
 8-24 4.5-6.5 .32 4-22 SIL,SICL,CL ML,CL A-4,A-6,A-7 
 24-34 4.5-6.5 .28 NP-15 SCL,L,SL SM,SM-SC,ML,CL A-4,A-7-6,A-6 
 34-58 4.5-7.8 .32 4-28 SIL,CL,SICL ML,MH,CL,CH A-4,A-6,A-7 
 58-70    VAR 
 
CHIPLEY 0-6 3.6-6.0    .10   C NP S,FS SP-SM A-3,A-2-4 
 6-77 4.5-6.5 .10 NP S,FS SP-SM A-3,A-2-4 
 
CH ISCA 0-5 3.6-5.5    .28   D NP-7 L,FSL,SL ML,SM,CL-ML,SM-SC A-4 
 0-5 3.6-5.5 .37 NP-15 SIL,SICL,CL ML,CL,CL-ML A-6,A-4 
 5-13 3.6-5.5 .32 20-40 SIC,C CL,CH,MH A-7 
 13-32 3.6-5.5 .32 30-60 C CH,MH A-7 
 32-55 4.5-8.4 .32 20-40 C,SIC CL,CH,MH A-7 
 55-65    WB 
 
CHOCCOLOCCO 0-6 4.5-6.0    .28   B NP-7 FSL,SL SM A-2,A-4 
 0-6 4.5-6.0 .32 NP-8 L,SIL ML A-4 
 6-42 4.5-6.0 .37 7-14 SICL,SIL,L ML A-4,A-6,A-7 
 42-60 4.5-6.0 .32 NP-7 SL,L SM,ML,SM-SC,CL-ML A-2,A-4 
 
CHOWAN 0-3 3.5-6.0    .32   D 4-24 SIL CL-ML,MH,ML A-4,A-6,A-7-5 
 3-74 3.5-6.0    .32 6-30 L,SIL,SICL CL,MH,ML A-4,A-6,A-7-5 
 74-99 3.5-5.0   SP PT 
 
CHRISTIAN 0-5 3.6-5.5    .32   C 12-30 CL CH,CL A-6,A-7 
 5-36 3.6-5.5    .28 14-37 SICL,SIC,C CH,CL,MH,ML A-7 
 36-40    VAR 
 
CHRYSLER 0-7 4.5-5.5    .28   C NP-7 FSL,L,SL SM,ML A-4 
 0-7 4.5-5.5 .37 5-20 SIL CL,CL-ML A-4,A-6 
 7-72 4.5-5.5 .32 15-35 SICL,SIC,C CL,ML,CH,MH A-7 
 72-96    VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth    Hydr. ----------Textural Classification ------- 

Name (In) PH K  Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
CLARENDON 0-15 4.5-6.5 .15 C NP-3 LS,LFS,S SM,SP-SM A-2 
 0-15 4.5-6.5 .20  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 15-40 4.5-5.5 .20  5-15 SCL SC,CL,SM-SC,CL-ML A-4,A-6 
 40-80 4.5-5.5 .15  NP-15 SCL,SL,SC SC,CL,SM-SC,CL-ML A-2,A-4,A-6 
 
CLARKSVILLE 0-7 3.6-5.5 .28   B 0-30 GR-SICL SM,CL-ML,GM,ML A-1-B,A-2 
        A-4 
 7-30 3.6-5.5 .24  20-38 GR-SICL,GR-SIL,ST-SIL GC,GC-GM,SC,SC-SM A-1,A-2,A-4 
        A-6 
 30-60 3.6-6.5 .24  26-42 GR-SICL,GR-CL,GRV-SIL GC,GM,SC,SM A-2 
 
CLOUDLAND 0-22 4.5-5.0 .28 C NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-2-4,A-4 
 0-22 4.5-6.0 .37  NP-7 L,SIL CL-ML,ML A-4 
 22-36 4.5-5.5 .32  4-20 L,CL,SICL CL,CL-ML A-6,A-4 
        A-7-6 
 36-62 4.5-5.5 .28  4-20 L,CL,SICL CL,CL-ML A-6,A-4 
        A-7-6 
 
CLYMER 0-4 4.5-5.5 .20 D 0-7 ST-FSL GM,ML,SM A-2-4,A-4 
 4-35 4.5-5.5 .28  0-10 ST-SCL,ST-CL,ST-SIC CL-ML,GM,ML,SM A-2-4,A-4 
 35-80     UWB 
 
COLBERT 0-8 4.5-6.5 .32 D 7-25 SIL,L CL A-4,A-6,A-7 
 0-8 4.5-6.5 .37  NP-15 L,SIL ML,CL,CL-ML A-4,A-6 
 8-26 4.5-6.5 .32  15-35 SICL,SIC,C CL,CH,ML,MH A-6,A-7 
 26-44 4.5-6.5 .32  25-50 SIC,C MH,CH A-7 
 44-55 6.1-7.8 .32  25-50 SICL,SIC,C CL,CH A-7 
 55-59     UWB 
 
COLFAX 0-12 4.5-5.5 .17 C NP-10 SL,FSL SM,SM-SC A-2,A-4 
 0-12 4.5-5.5 .32  NP-10 L,SIL ML,CL,CL-ML A-4 
 12-30 4.5-5.5 .28  7-25 SCL,CL,L SC,CL
 A-4,A-6,A-7-6 
 30-46 4.5-5.5 .28  NP-20 SL,FSL,CL ML,CL,SM,SC A-2,A-4,A-6 
 46-50 4.5-5.5 .28  NP-10 SL SM,SC,SM-SC A-2,A-4 
 50-54     WB 
 
COLUMBUS        0-6       4.5-5.5    .37   C   3-10   SIL,L                   ML,CL-ML,CL          A-4 
                6-52      4.5-5.5    .20       8-15   CL,L,SCL                CL,SC                A-4,A-6 
                52-76     4.5-5.5    .17       NP-4   SL,LS,S                 SM,SP-SM             A-2,A-4 
 
COMPASS 0-16 4.5-5.5 .15 B NP LS,LFS SM A-2-4 
 16-33 4.5-5.5 .20  NP-3 SL,FSL SM A-2-4 
 33-57 4.5-5.5 .28  NP-15 SL,FSL,SCL SM,SM-SC,SC
 A-2-4,A-2-6,A-6 
 57-74 4.5-5.5 .24  11-23 SC,C SC,CL A-6,A-7 
 
CONASAUGA 0-4 3.6-6.0 .37 C 12-28 SICL,CL CL A-6,A-7 
 0-4 3.6-6.0 .43  NP-8 SIL,L CL-ML,ML,CL A-4 
 4-10 3.6-6.0 .32  4-15 SIL,SICL,CL CL-ML,CL A-4,A-6 
 10-19 3.6-6.0 .32  18-35 SICL,SIC,C CL,CH A-7 
 19-30 3.6-6.5 .32  23-40 C,SIC CL,CH,MH A-7 
 30-60     WS 
 
CONECUH 0-5 3.6-5.5 .15 D NP LS,LFS SM A-2,A-4 
 0-5 3.6-5.5 .28  NP-5 SL,FSL,SCL SM,ML,CL-ML,SM-SC A-4 
 0-5 3.6-5.5 .37  5-15 L,SIL CL-ML,CL A-4,A-6 
 5-9 3.6-5.5 .32  10-30 CL,C,SICL ML,MH,CL,CH A-7,A-6 
 9-50 3.6-5.5 .32  15-35 C,SIC ML,MH,CH A-7 
 50-63     VAR 
 
CONGAREE 0-8 4.5-7.3 .24 B NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-8 4.5-7.3 .37  3-10 L,SIL CL-ML,ML,CL A-4 
 8-38 4.5-7.3 .37  3-22 SICL,FSL,L SC,ML,CL,SM A-4,A-6,A-7 
 38-80     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
                   ----------Textural Classification ----------- 

               Depth                    Hydr. 
Name (In) PH K  Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
CONSUL 0-6 4.5-6.0   .32 D 23-40 C CH,MH A-7 
 6-52 4.5-6.0   .28  25-60 C CH,MH A-7 
 52-65 4.5-7.8   .28  25-60 C CH,MH A-7 
 
COROLLA 0-72 5.6-7.8   .10 D NP S,FS SW,SP-SM,SP A-2,A-3 
 
COTACO-        0-10 4.5-6.0   .37   C   3-15   L   CL,CL-ML,ML     A-4,A-6 
BARBOURVILLE    10-28 4.5-6.0    .32       8-20   L,SIL,SICL  CH,CL,MH,ML     A-4,A-6,A-7 
        28-60 4.5-6.0    .24       0-8    SR-SL SICL  CL,ML,SC,SM     A-2-4,A-4 
 
COWARTS 0-8 4.5-5.5 .10 C NP GR-LS,GR-LFS SM A-2 
 0-8 4.5-5.5 .20  NP-5 GR-SL,GR-FSL SM,SM-SC A-2,A-4 
 8-19 4.5-5.5 .28  NP-15 FSL,SL,SCL SM-SC,SC,SM A-2,A-4,A-6 
 19-25 4.5-5.5 .28  11-25 SCL,SC,CL SM,SC A-6,A-7,A-2-6 
 25-60 4.5-5.5 .24  5-20 SL,SCL,CL SM-SC,SC,CL-ML,CL A-2,A-4 
         A-6,A-7 
 
COWARTS 0-8 4.5-5.5 .15 C NP LS,LFS SM A-2 
 0-8 4.5-5.5 .24  NP-5 FSL,SL SM,SM-SC A-2,A-4 
 8-19 4.5-5.5 .28  5-15 FSL,SL,SCL SM-SC,SC A-2,A-4,A-6 
 19-25 4.5-5.5 .28  11-23 SCL,SC,CL SM,SC A-6,A-7,A-2-6 
 25-60 4.5-5.5 .28  5-20 SL,SCL,CL SM-SC,SC,CL-ML,CL A-2,A-4 
         A-6,A-7 
 
COXVILLE 0-11 3.6-5.5 .24 D 3-15 FSL,SL,L SM,ML,CL-ML,CL A-4,A-6,A-7 
 11-72 3.6-5.5 .32  12-35 CL,SC,C CL,CH A-6,A-7 
 72-80     VAR 
 
CRAVEN 0-9 3.6-5.5 .37 C 15-35 CL,SICL CL,CH A-6,A-7 
 0-9 3.6-6.5 .32  NP-15 L,FSL,SIL ML,CL,SM,SC A-4,A-6 
 9-54 3.6-5.5 .32  24-43 C,SIC,SICL CH A-7 
 54-80 3.6-5.5 .32  NP-15 SCL,SL,LS SM,SM-SC,SC A-2,A-4,A-6 
 
CROSSVILLE      0-8       4.5-5.5   .28   B   NP-7    L,SL,SIL                ML,CL-ML,SM,SM-SC   A-4 
                8-27      4.5-5.5   .20       4-12    L,CL,SCL                CL,CL-ML,SM-SC,SC   A-4,A-6,A-2 
                27-30     4.5-5.5   .20       NP-5    SL,LS,S                 SM-SC,SM            A-2,A-4 
 
CREVASSE 0-10 5.6-8.4 .15 A NP S,FS SP-SM,SM A-2-4,A-3 
 0-10 5.6-8.4 .17  NP LFS,LS SM A-2 
 10-60 5.6-8.4 .15  NP S,LS,LFS SP-SM,SM A-2,A-3 
 
CUMBERLAND 0-8 5.1-6.0 .32 B 8-17 CL,SICL CL,ML A-4,A-6,A-7 
 0-8 5.1-6.0 .37  3-12 SIL,L ML,CL-ML,CL A-4,A-6 
 8-14 5.1-6.0 .37  8-17 CL,SICL CL,ML A-4,A-6,A-7 
 14-48 5.1-6.0 .24  8-35 C,CL,SICL ML,MH,CH A-5,A-7 
 48-64 5.1-6.5 .24  8-36 C,CL ML,MH,CH A-5,A-7 
 
DAVIDSON 0-7 4.5-6.5 .28 B 3-15 L  CL,CL-ML,ML A-4,A-6 
 0-7 4.5-6.5 .28  5-18 CL,SCL CL,SC,CL-ML,SM-SC A-6,A-4 
 7-12 4.5-6.0 .32  11-25 CL  CL A-6 
 12-53 4.5-6.0 .24  12-33 C  CL,CH,ML,MH A-7,A-6 
 53-72 4.5-6.0 .28  7-30 C,CL,SCL CL,ML,MH A-4,A-6,A-7 
 
DECATUR 0-7 4.5-6.0 .28 B 8-22 SIC,C ML,CL A-4,A-6,A-7 
 0-7 4.5-6.0 .32  NP-12 L,SIL CL,ML,CL-ML A-4,A-6 
 0-7 4.5-6.0 .32  7-18 SICL CL,ML A-4,A-5,A-6 
 7-20 4.5-6.0 .28  8-22 SICL,SIC,C ML,CL A-7,A-4 
         A-6,A-5 
 20-72 4.5-6.0 .24  11-28 C  CL,ML,MH,CH A-7,A-6 
 
DEERFORD        0-10      4.5-6.5   .49   D   NP-7    SIL,SL                  ML,CL-ML            A-4 
                10-49     5.1-8.4   .49       11-25   SICL,SIL                CL                  A-6,A-7-6 
                49-80     6.6-8.4   .49       5-25    SIL,SICL                CL,CL-ML            A-6,A-4,A-7-6 
 
DELLROSE 0-8 4.5-6.0 .24 B 5-15 CR-SIL,CR-L CL-ML,SC,CL,GC A-4,A-6 
 8-54 4.5-6.0 .24  8-18 CR-SICL,CR-SIL ML,CL,GC,SC A-4,A-6,A-7 
 54-70 4.5-6.0 .24  20-35 C  MH,CH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
DEMOPOLIS 0-5 7.4-8.4 24 D 12-20 CB-SIL,CB-L,CB-SICL CL A-6,A-7-6 
 5-12 7.4-8.4 24  7-15 CB-L,CB-CL,CBV-SICL GC,GP-GC A-2 
 12-60     WB 
 
DEMOPOLIS 0-6 7.4-8.4 .20 C 4-14 CN-L,CN-CL,CN-SICL GC,GM-GC,GP-GC A-2,A-1 
 0-6 7.4-8.4 .37  6-20 L,CL,SICL CL,CL-ML A-4,A-6,A-7 
 0-6 7.4-8.4 .43  6-20 SIL CL,CL-ML A-4,A-6 
 6-13 7.4-8.4 .32  4-14 CN-L,CN-CL,CNX-SICL GC,GM-GC,GP-GC A-2,A-1 
 13-65     WB 
 
DEWEY 0-6 4.5-5.5 .28 B 12-20 SICL,SIC,C CL A-6 
 0-6 4.5-5.5 .32  5-11 SIL,L CL-ML,CL A-4,A-6 
 6-25 4.5-5.5 .24  12-20 C,SIC,SICL CL A-6 
 25-50 4.5-5.5 .24  12-34 C,SIC CH,CL,MH,ML A-6,A-7 
 50-72 4.5-5.5 .24  12-34 C,SIC,CR-C CH,CL,MH,ML A-6,A-7 
 
DICKSON 0-7 4.5-5.5 .43 C 2-7 SIL CL-ML,ML A-4 
 7-25 4.5-5.5 .43  5-17 SIL,SICL CL-ML,CL A-4,A-6 
 25-45 4.5-5.5 .43  7-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 45-65 4.5-5.5 .28  12-30 C,CR-SICL,CR-C MH,ML,GC,CL A-6,A-7 
 
DOCENA 0-4 4.5-6.0 .28 C 4-20 FSL,SL SM,ML A-4 
 0-4 4.5-6.0 .32  NP-7 SIL,L ML,CL,CL-ML A-4,A-6 
 4-40 4.5-6.0 .28  5-16 SIL,SICL ML,CL A-4,A-6,A-7 
 40-58 4.5-6.0 .32  6-25 SIL,SICL,L ML,CL,MH A-4,A-6,A-7 
 58-65     VAR 
 
DOGUE           0-10      3.5-5.5    .37   C   NP-10  L,SIL,VFSL              ML,CL,SM,SC           A-4 
                0-10      3.5-5.5    .28       NP-10  FSL,SL                  SM,SC,SC-SM           A-2,A-4 
                10-47     3.5-5.5    .28       16-40  CL,C,SC                 CL,CH,SC              A-6,A-7 
                47-65     3.5-5.5    .17       NP-10  SR-S-SCL                SM,SC,SP-SM,SC-SM     A-2,A-4,A-1 
 
DOROVAN 0-3 3.6-4.4  D  MPT,MUCK PT - 
 3-74 3.6-4.4    MUCK PT - 
 74-99 4.5-5.5   NP-7 S,LS,L SP-SM,SM-SC,SM A-1,A-3 
        A-4,A-2-4 
 
DOTHAN 0-13 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-13 4.5-6.0 .24  NP-5 FSL,SL SM,SP-SM A-2,A-4 
 13-33 4.5-5.5 .28  NP-16 SCL,SL SM-SC,SC,SM A-2,A-4,A-6 
 33-60 4.5-5.5 .28  5-23 SCL,SC SM-SC,CL,SC,CL-ML A-2,A-4 
        A-6,A-7 
 
DOWELLTON 0-12 5.1-7.3 .32 D 6-15 SIL,SICL CL-ML,CL,ML A-4,A-6 
 12-16 5.1-7.3 .32  22-40 SIC,C CL,CH,MH A-7 
 16-48 5.1-7.8 .32  28-40 C CH,MH A-7 
 48-52     UWB 
 
DUCKSTON 0-8 3.6-8.4 10  A/D NP S,FS SP-SM,SP A-2,A-3 
 8-80 3.6-8.4 10 NP S,FS SP-SM,SP A-2,A-3 
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 Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group  P.1. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------- 
DULAC 0-6 4.5-5.5 .43   C 15-25 SICL CL A-6,A-7 
 0-6 4.5-5.5 .49 2-7 SIL ML,CL-ML A-4 
 6-23 4.5-5.5 .43 11-25 SIL,SICL CL A-6,A-7 
 23-37 4.5-5.5 .43 11-25 SIL,SICL CL A-6,A-7 
 37-72 4.5-5.5 .20 25-50 C,SIC CH,MH A-7 
 
DUNBAR 0-8 4.5-5.5 .32   D NP LS,LFS SM,SP-SM A-2,A-3 
 0-8 4.5-5.5 .32 3-15 SL,FSL,L SM-SC,SC,SM A-2-4 
 8-14 4.5-5.5  8-22 L,SCL,CL CL-ML,CL,SC A-4,A-6 
 14-80 4.5-5.5  12-25 SC,CL,C CL,CH,ML,MH A-6-7 
 
DUNDEE 0-5 4.5-6.0 .17   C NP LS,SL SM A-2-4 
 0-5 4.5-6.0 .37 NP-7 FSL,L,VFSL ML,CL-ML A-4 
 0-5 4.5-6.0 .43 3-11 SIL,SICL CL,CL-ML,ML A-4,A-6 
 5-29 4.5-6.0 .32 12-22 SICL,CL,SCL CL A-6,A-7 
 29-60 4.5-7.3 .37 NP-8 L,VFSL,SIL CL,CL-ML,ML A-4 
 
DUNNING 0-5 6.1-8.4 .32   D 10-24 SIC MH,ML A-6,A-7 
 5-45 6.1-8.4 .32 18-34 SIC,C CH,CL A-7 
 45-49    UWB 
 
DURHAM 0-16 4.5-6.0 .17   B NP-3 LCOS,LS SM A-2 
 0-16 4.5-6.0 .24 NP-7 SL,FSL SM,SM-SC A-2,A-4 
 16-36 4.5-5.5 .20 10-25 SCL,CL SC,CL A-2,A-6,A-7 
 36-42 4.5-5.5 .20 13-28 CL,SC,SCL SC,CL A-6,A-7 
 42-48 4.5-5.5 .20 NP-10 SCL,SL SM,SC,SM-SC A-2,A-4 
 48-60 4.5-5.5 .17 NP-7 LS,SL,SCL SM,SM-SC A-2,A-4 
 
EGAM 0-22 5.6-7.3 .32   C 4-20 SICL,SIL,L CL,ML,CL-ML A-6,A-7,A-4 
 22-56 5.6-7.3 .32 15-30 SIC,SICL,C CL,MH,CH A-7,A-6 
 56-75 5.6-8.4 .37 8-30 SICL,C,SL CL,ML,CH,CH A-4,A-6,A-7 
 
ELLISVILLE 0-6 4.5-6.0 .37   B 4-15 SICL,SIL,L CL,CL-ML,SC,SM-SC A-6,A-4 
 6-75 4.5-6.0 .32 8-15 SIL,SICL CL A-6,A-4 
 
EMORY 0-8 5.1-6.0 .37   B 4-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 8-42 5.1-6.0 .37 4-15 SIL,SICL CL,ML,CL-ML A-4,A-6 
 42-60 5.1-6.0 .37 9-20 SICL,SIL,SIC CL A-4,A-6,A-7 
 
EMPORIA 0-15 4.5-6.0 .28   C NP-15 L,FSL,SL CL,SC,SM,ML A-2,A-4,A-6 
 0-15 4.5-6.0 .28 NP-7 LFS,LS SM,SM-SC A-2,A-1,A-4 
 15-32 4.5-6.0 .28 8-30 SCL,SL,CL SC,CL A-2,A-4 
       A-6,A-7 
 32-57 4.5-6.0 .20 8-30 SCL,CL,SC SC,CL,CH A-2,A-4 
       A-6,A-7 
 57-70 4.5-6.0 .20 NP-25 SR-SL-CL SM,SC,ML,CL A-1,A-2 
       A-4,A-6 
 
ENDERS 0-5 3.6-5.5 .32 C 2-10 GR-FSL,GR-L,GR-SIL ML,SM,SM-SC,CL-ML A-2,A-4 
 0-5 3.6-5.5 .37  2-10 FSL,L,SIL ML,SM,SM-SC,CL-ML A-4 
 5-8 3.6-5.5 .43 11-17 CL,SICL,L CL A-6 
 8-39 3.6-5.5 .37 35-45 SIC,C CH A-7 
 39-46 3.6-5.5 .37 35-45 SIC,SH-SIC CH A-7 
 46-62    WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

 Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 

ENNIS 0-10 4.5-6.0 .28 B NP-12 CR-L,CR-SL,CR-SIL CL-ML,ML,SM,GM A-4,A-6 
 10-60 4.5-6.0 .28  NP-15 CR-L,CR-CL,CR-SIL ML,SM,GM,CL-ML A-4,A-6,A-2 
 
ENOREE 0-7 5.1-7.3 .17 D NP-7 LS SM,SM-SC A-2 
 0-7 5.1-7.3 .20  NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-7 5.1-7.3 .32  2-20 SIL,L,SICL CL,ML,CL-ML A-4,A-6,A-7 
 7-27 5.1-7.3 .20  NP-10 SL,L,SCL SM,SM-SC,ML,CL-ML A-2,A-4 
 27-50 5.1-7.3 .20  NP-10 SL,L,LS SM,SM-SC,ML,CL-ML A-2,A-4 
 
ESCAMBIA 0-13 3.6-5.5 .24 C NP-7 FSL,VFSL,SL SM,SM-SC,ML,CL-ML A-4 
 0-13 3.6-5.5 .32  NP-7 L,SIL CL-ML,ML,SM,SM-SC A-4 
 13-35 3.6-5.5 .24  4-15 FSL,L,SIL SC,SM-SC,CL,CL-ML A-4,A-6 
 35-72 3.6-5.5 .28  4-20 FSL,L,SIL SC,CL,SM-SC,CL-ML A-4,A-6 
 
ESTO 0-8 3.6-5.5 .17 B NP LS,LFS SM,SP-SM A-2 
 0-8 3.6-5.5 .28  NP-6 FSL,SL,L SM,SM-SC,ML,CL-ML A-4,A-2 
 8-13 3.6-5.5 .32  12-25 CL,SC,SCL CL,SC A-6,A-7 
 13-62 3.6-5.5 .32  18-52 CL,C,SC CL,CH A-7 
 
ETOWAH 0-7 4.5-5.5 .32 B 10-15 SICL,CL CL A-6 
 0-7 4.5-5.5 .32  5-12 CR-SIL,CR-L,CR-SICL CL-ML,ML,CL A-4,A-6 
 0-7 4.5-5.5 .37  3-10 SIL,L,FSL ML,CL,SM-SC,CL-ML A-4 
 7-38 4.5-5.5 .32  10-15 SICL,CL,SIL CL A-6 
 38-70 4.5-5.5 .32  15-25 SICL,CL,C CL,ML,MH A-6,A-7 
 
EULONIA 0-13 4.5-6.5 .15 C NP-4 LS,LFS SM,SM-SC 
 0-13 4.5-6.5 .24  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
 13-48 4.5-6.5 .24  8-37 SC,C,CL SC,CL A-6,A-7,A-4 
 48-58 4.5-6.0 .20  3-15 SCL,SL SC,SM,SM-SC A-2,A-4,A-6 
 58-80     VAR 
 
EUNOLA 0-10 4.5-5.5 .15 C NP LS,LFS,FS SM,SP-SM A-2,A-4 
        A-2-4 
 0-10 4.5-5.5 .20  NP SL,FSL SM A-2,A-4 
 10-26 4.5-5.5 .28  NP-1! SCL,CL,FSL SM,SC,SM-SC,CL A-4,A-2,A-6 
 26-52 4.5-5.5 .32  2-15 SCL,SC,CL SM,SC,ML,CL A-4,A-6 
 52-56 4.5-5.5 .24  NP-1i SL,SCL SM,SC,SM-SC A-2,A-4 
 56-65 4.5-5.5 .20  NP S,LS,FS SM,SP-SM A-2,A-3 
 
EUSTIS 0-6 4.5-5.5 .10 A NP LS,LFS SP-SM,SM A-3,A-2-4 
 0-6 4.5-5.5 .10  NP S,FS SP-SM,SM A-3,A-2-4 
 6-24 4.5-5.5 .17  NP S,FS,LFS SP-SM,SM A-3,A-2-4 
 24-76 4.5-5.5 .17  NP LFS,LS SM A-2-4 
 76-98 4.5-5.5 .17  NP S,FS SP-SM A-3,A-2-4 
 
EUTAW 0-9 4.5-6.0 .32 D 23-40 SIC,C CH,MH A-7 
 0-9 4.5-6.0 .37  23-32 SICL CH,MH A-7 
 9-58 4.5-6.0 .28  25-60 C CH,MH A-7 
 58-80 4.5-7.8 .28  25-60 C CH,MH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification---- 

 Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------ 

FACEVILLE 0-5 4.5-5.5 .17   B NP LS,LFS SM A-2 
 0-5 4.5-5.5 .28 NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-5 4.5-5.5 .32 NP-7 SCL SM,CL-ML,ML,SM-SC A-4 
 5-11 4.5-5.5 .37 NP-13 SCL,SC SC,ML,CL,SM A-4,A-6 
 11-72 4.5-6.0 .37 11-25 SC,C,CL CL,SC,CH,ML A-6,A-7 
 
FALAYA 0-50 4.5-5.5 .49   D NP-10 SIL,SI ML,CL-ML,CL A-4 
 50-65 4.5-5.5 .43 7-16 SIL,SICL ML,CL A-4,A-6,A-7 
 
FALKNER 0-6 4.5-6.0 .43   C 11-20 SICL CL A-6,A-7 
 0-6 4.5-6.0 .49 5-10 SIL CL-ML,CL A-4 
 6-21 4.5-6.0 .43 15-30 SIL,SICL CL A-6,A-7 
 21-65 4.5-6.5 .24 30-50 SIC,C CH A-7 
 
FAUNSDALE 0-2 6.6-8.4 .37   D 23-33 CL,SICL CL,CH A-7 
 0-2 6.6-8.4 .37 33-49 SIC,C CH A-7 
 2-14 6.6-8.4 .37 30-49 CL,SICL,SIC CH A-7 
 14-36 6.6-8.4 .32 30-49 CL,SICL,SIC CH A-7 
 36-49 6.6-8.4 .32 33-49 SIC,C CH A-7 
 49-65 6.6-8.4 .32 33-49 SIC,C,GR-SIC CH A-7 
 
FIRESTONE 0-5 4.5-5.5 .32   C 2-15 GR-SIL,GR-L ML,CL-ML,CL A-4,A-6 
 0-5 4.5-5.5 .37 2-15 SIL,L ML,CL-ML,CL A-4,A-6 
 5-9 4.5-5.5 .32 5-30 SICL,CL,SIC CL,ML,CH,MH A-6,A-7,A-4 
 9-32 4.5-5.5 .32 25-5 C  MH,CH A-7 
 32-36 4.5-6.0 .32 20-45 C,SIC MH,CH A-7 
 36-60    WB 
 
FLOMATON 0-9 4.5-6.0 .10   A NP-4 GR-LS,GR-S GM,GP-GM,SM,SP-SM A-1 
 0-9 4.5-6.0 .10 NP-4 GRV-LS,GRV-S GM,GP-GM,SM,SP-SM A-1 
 9-72 4.5-6.0 .17 NP-7 GRV-LS,GR-LS,GR-SL GP,GM-GC,SM-SC,GM A-1,A-2 
 
FLORALA 0-8 4.5-5.5 .17   C NP LS,LFS SM A-2-4 
 0-8 4.5-5.5 .20 NP-7 FSL,SL SM,SM-SC A-2,A-4 
 8-36 4.5-5.5 .24 NP-7 FSL,SL SM A-2,A-4 
 36-72 4.5-5.5 .28 4-15 FSL,SL,SCL SC,SM-SC A-4,A-6 
 
FORESTDALE 0-6 4.5-6.0 .37   D 12-30 SICL CL,CH A-6,A-7 
 0-6 4.5-6.0 .43 5-15 SIL,VFSL,L CL,CL-ML A-4,A-6 
 6-26 4.5-6.0 .28 20-40 SIC,C,SICL CH,CL A-7 
 26-60 4.5-7.8 .37 5-30 SICL,SIL,VFSL CL,CL-ML A-6,A-7,A-4 
 
FREEMANVILLE 0-10 5.1-6.0 .24   B NP-5 FSL,L,SL SM,SP-SM A-1,A-2,A-4 
 10-17 5.1-6.0 .28 4-15 L,CL,SCL SC,CL,CL-ML,SM-SC A-4,A-6 
 17-72 4.5-5.5 .28 11-25 C,CL,SC SC,CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1   
   Depth   Hydr. ----------Textural Classification ----------- 

Name   (In)   pH   K  Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
FREEST 0-6 4.5-5.5 .28   C NP-8 SL,FSL,L SM,CL,ML,CL-ML A-4 
 6-15 4.5-6.0 .32 7-20 L,SCL CL A-4,A-6 
 15-8 4.5-7.3 .28 20-30 CL,C,SIC CL,CH A-7 
 
FRIPP 0-5 5.1-7.8 .10   A NP FS,S SP,SP-SM A-3 
 5-80 5.6-7.8 .10 NP FS,S SP,SP-SM A-3 
 
FRUITHURST 0-10 4.5-5.5 .24   C NP-7 GR-L,GR-SL,GR-LS SM,ML,CL-ML A-4 
 0-10 4.5-5.5 .28 NP-7 GR-SIL ML,CL-ML A-4 
 10-39 4.5-5.5 .32 11-25 L,CL ML,CL A-6,A-7 
 39-50    WB 
 
FRUITHURST 0-10 4.5-5.5 .28   C NP-7 L,FSL ,SL ML,CL-ML,SM,SM-SC A-4 
 0-10 4.5-5.5 .32 NP-7 SIL ML,CL-ML A-4 
 10-39 4.5-5.5 .32 11-25 L,CL ML,CL A-6,A-7 
 39-50    WB 
 
FULLERTON 0-15 4.5-5.5 .24   B 3-17 CR-SICL CL,ML,SC,GC A-2,A-6,A-4 
 0-15 4.5-5.5 .28 3-10 CR-SIL,CR-L,CR-FSL GM-GC,CL-ML,CL,GC A-2,A-4 
 15-19 4.5-5.5 .24 8-17 CR-SICL CL,GC,SC,ML A-2,A-4 
       A-6,A-7 
 19-90 4.5-5.5 .20 20-42 CR-C,CR-SIC MH,ML,GM,SM A-2,A-7 
 
FUOUAY 0-34 4.5-6.0 .10   B NP S,FS SP-SM,SM A-1,A-2,A-3 
 0-34 4.5-6.0 .15 NP LS,LFS SP-SM,SM A-2,A-3 
 34-45 4.5-6.0 .20 NP-13 SL,FSL,SCL SM,SC,SM-SC A-2,A-4,A-6 
 45-96 4.5-6.0 .20 4-12 SCL SC,SM-SC,CL-ML A-2,A-4,A-6 
 96-99    VAR 
 
GARNER 0-5 5.6-7.8 .32   D 18-37 CL,C CL,CH A-6,A-7-6 
 5-65 5.6-8.4 .32 31-51 C CH A-7-6 
 
GAYLESVILLE 0-14 3.6-6.0 .37   D 8-15 SICL,SIL,L CL,ML A-4,A-6,A-7 
 0-14 5.6-7.3 .37 NP-7 SIL,L,FSL ML,CL-ML A-4 
 14-33 3.6-6.0 .28 11-20 SIC,C,CL CL,ML A-6,A-7 
 33-72 3.6-6.0 .28 20-35 SIC,C CL,CH A-7 
 
GEORGEVILLE 0-6 4.5-6.0 .43   B NP-11 SIL,L,VFSL ML A-4,A-6 
 0-6 4.5-6.0 .49 11-20 SICL,CL CL,ML A-6,A-7 
 6-10 4.5-5.5 .32 8-20 SICL,CL CL,ML A-6,A-7,A-4 
 10-53 4.5-5.5 .28 15-35 C,SIC,SICL MH,ML A-7 
 53-63 4.5-5.5 .32 NP-12 SICL,L,SIL ML,CL,CL-ML A-4,A-6 
 
GEORGEVILLE 0-6 4.5-6.0 .24   B NP-10 GR-L,GR-SIL,GR-VFSL GM,ML,SM A-4 
 0-6 4.5-6.0 .24 NP-5 SY-SIL,SY-L,SY-VFSL ML A-4 
 6-10 4.5-5.5 .32 8-20 SICL,CL CL,ML A-6,A-7,A-4 
 10-53 4.5-5.5 .28 15-35 C,SIC,SICL MH,ML A-7 
 53-63 4.5-5.5 .32 NP-12 SICL,L,SIL ML,CL,CL-ML A-4,A-6 

                                                                                   
GILEAD 0-5 4.5-5.5 .17   C NP LS,GR-LS SP-SM,SM A-2 
          0-5  4.5-5.5 .20 NP-4 SL,GR-SL SM A-2,A-4               
                           5-8 4.5-5.5 .24 4-16 SL,SCL SM-SC,SC A-2,A-4 
       A-6 
                    8-42 4.5-5.5 .28 18-30 SC,CL,C SC,CL A-6,A-7 
                     42-72 4.5-5.5 .24 11-20 SL,SCL SC,CL A-2,A-6 
                     72-80    VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH K  Group  P.I. USDA Unified AASHTO 
------------------------------------------------------------------------------------------------------------- 

GOLDSBORO 0-15 3.6-5.5 .17 B NP LS,LFS SM A-2 
 0-15 3.6-6.0 .20  NP-14 SL,FSL SM,SM-SC,SC A-2,A-4,A-6 
 15-45 3.6-5.5 .24  4-18 SCL,SL SM-SC,SC,CL-ML,CL A-2,A-4,A-6 
 45-65 3.6-5.5 .24  6-32 SCL,CL,SC SC,CL,CL-ML,CH A-4,A-6,A-7-6 
 65-76     VAR 
 
GORGAS 0-6 4.5-6.5 .15 D NP-7 LS SM-SC,SM,ML,GM A-4,A-2-4 
        A-1-B 
 0-6 4.5-6.5 .20  NP-7 SL,FSL,L SM,ML,SM-SC,CL-ML A-4,A-2 
 6-14 4.5-5.5 .17  NP-7 SL,GR-SL,L SM,ML,GM,GM-GC A-4,A-2 
 14-18     UWB 
 
GRADY 0-5 3.6-5.5 .10 D NP-10 SL,FSL SM,SM-SC A-2,A-4 
 0-5 3.6-5.5 .10  NP-10 SL,FSL,FSL SM,SM-SC,SC A-2,A-4 
 0-5 3.6-5.5 .24  NP-15. L,CL ML,CL-ML,CL A-4,A-6 
 5-11 3.6-5.5 .10  11-20 CL,SCL,L CL A-6 
 11-62 3.6-5.5 .10  12-24 C,SC CL,CH,MH A-6,A-7 
 
GRASMERE 0-20 4.5-6.0 .32 B 11-20 SICL,SIC ML,CL A-6,A-7 
 20-31 4.5-6.0 .43  11-20 SIL,SICL ML,CL A-6 
 31-66 4.5-6.0 .37  13-22 SICL,SIC,C ML,MH A-7 
 
GREENDALE       0-9       5.1-6.5    .32  B    3-12   SIL,L                   CL-ML,ML,CL         A-4,A-6 
                0-9       5.1-6.5    .28       3-12   CR-SIL                  CL,GC,GM-GC,CL-ML   A-4,A-6 
                9-56      5.1-6.0    .28       3-15   CR-SIL,CR-L,CR-SICL     CL,GC,GM-GC,CL-ML   A-4,A-6 
 
GREENVILLE 0-9 4.5-6.0 .15 B NP LS,LFS SM,SP-SM A-2 
 0-9 4.5-6.0 .24  NP-10 SL,FSL SM,SC,SM-SC,CL-ML A-2,A-4 
 0-9 4.5-6.0 .24  6-15 L,SCL,CL CL,SC,CL-ML,SM-SC A-4,A-6 
 9-80 4.5-6.0 .17  7-25 CL,SC,C CL,SC,ML A-6,A-7,A-4 
 
GRITNEY 0-7 4.5-5.5 .15 C NP LS,LFS SP-SM,SM A-2-4 
 0-7 4.5-5.5 .20  NP-6 SL,FSL SM,SM-SC A-2-4,A-4 
 7-12 4.5-5.5 .32  15-25 SCL,SC,CL SC,CL A-6,A-7 
 12-31 4.5-5.5 .32  22-40 SC,C,CL CH,CL,SC A-7 
 31-50 4.5-5.5 .28  20-35 SCL CH,CL,SC A-7 
 50-68     VAR 
 
GROVER 0-9 4.5-6.5 .24 B NP-10 SL,FSL,COSL SM,SM-SC,SC A-4 
 0-9 4.5-6.5 .28  7-20 SCL SC,CL A-4,A-6 
 9-38 4.5-5.5 .20  12-30 SCL,CL SM,ML,MH A-6,A-7 
 38-68 4.5-5.5 .32  NP-7 SL,L,SCL SM,SM-SC A-4 
 
GUTHRIE 0-8 3.6-5.0 .43 D 2-7 SIL ML,CL-ML A-4 
 8-32 3.6-5.0 .43  5-15 SIL,SICL ML,CL-ML,CL A-4,A-6 
 32-53 3.6-5.0 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 53-68 3.6-5.0 .43  4-25 SICL,SIL CL,CL-ML A-6,A-7,A-4 
 
GWINNETT 0-7 5.1-6.5 .17 B NP-15 GR-SL,GR-SCL SM,SC,SM-SC A-2,A-4,A-6 
 0-7 5.1-6.5 .28  NP-12 SL,L SM,SC,SM-SC,ML A-2,A-4,A-6 
 0-7 5.1-6.5 .28  4-12 SCL,CL SC,ML,SM-SC,CL-ML A-4,A-6 
 7-35 5.1-6.5 .28  16-30 C,SC MH,ML,CL,CH A-7,A-6 
 35-45     WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth  Hydr. ----------Textural Classification ----------- 

 Name (In) PH  K  Group P.1. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
HALSO 0-3 3.6-5.5 .28 D NP SL,FSL,L SM,ML A-4 
 0-3 3.6-5.5 .32  5-15 SIL,CL CL-ML,CL A-4,A-6 
 3-5 3.6-5.5 .32  10-30 CL,C,SICL ML,MH,CL,CH A-7,A-6 
 5-33 3.6-5.5 .32  15-35 C,SIC ML,MH A-7 
 33-48 3.6-5.5 .24  4-16 CNV-CL,CNV-C,CN-SCL GC,CL,CL-ML,GM-GC A-2,A-4,A-6 
 48-60 
 
HAMBLEN 0-6 4.5-7.3 .28 C NP-5 FSL SM-SC,SM A-2,A-4 
 0-6 4.5-7.3 .32  3-14 SIL,L CL,CL-ML,ML A-4,A-6 
 6-45 4.5-7.3 .32  3-17 SIL,L,CL CL,CL-ML,ML A-4,A-6 
 45-60 4.5-7.3 .32  3-17 SIL,L,CL CL,CL-ML,ML,GC A-4,A-6,A-2 
 
HANCEVILLE 0-8 4.5-6.5 .24 B NP-10 FSL,L,SL SM,SC,CL,ML A-4 
 8-54 4.5-5.5 .24  11-25 CL,SC,C CL A-6,A-7 
 54-63 4.5-5.5 .24  5-20 CL,SCL,FSL CL,CL-ML,ML A-4,A-6,A-7 
 63-90     WB 
 
HANNON 0-3 5.1-7.3    .32  D 20-30 CL CL A-7 
 3-18 5.1-7.3    .32   35-50 C,SIC CH A-7 
 18-30 5.6-7.8    .32   35-50 C,SIC CH A-7 
 30-45 7.4-8.4    .32   30-45 CL,C,SIC CH,CL A-7 
 45-65 7.9-8.4    .28   15-30 CL,SR-SLC CH,CL A-6,A-7 
 
HARLESTON 0-9 3.6-5.5 .20 C NP-7 SL,FSL,L ML,SM,CL-ML,SM-SC A-2,A-4 
 0-9 4.5-5.5 .17  NP LS,LFS SM A-2 
 9-60 4.5-5.5 .32  5-10 SL,L SC,CL,CL-ML,SM-SC A-2,A-4 
 60-T2 4.5-5.5 .32  5-13 SL,L,SCL SC,CL,CL-ML,SM-SC A-2,A-4,A-6 
 
HARTSELLS 0-13 3.6-5.5 .20 B NP-7 SL,FSL SM,SM-SC A-2,A-4 
 0-13 3.6-5.5 .28  NP-7 L SM,ML,SM-SC,CL-ML A-4 
 13-30 3.6-5.5 .32  NP-15 FSL,L,SCL SC,SM,CL-ML,CL A-4,A-6 
 30-36 3.6-5.5 .32  NP-15 SL,L,SCL SM-SC,SC,CL-ML,CL A-2,A-4,A-6 
 36-40     UWB 
 
HECTOR 0-6 5.1-6.5 .24 D NP-7 FSL,L SM,ML,SM-SC,CL-ML A-4,A-2 
 0-b 5.1-6.5 .10  NP-7 GRV-FSL,GRV-L GM,GM-GC A-2,A-1-B 
 0-b 5.1-6.5 .17  NP-7 GR-FSL,GR-L SM,ML,GM,GM-GC A-4,A-2 
 6-15 4.5-5.5 .17  NP-7 FSL,GR-FSL,GR-L SM,ML,GM,GM-GC A-4,A-2 
 15-19     UWB 
 
HEIDEL 0-11 4.5-5.5 .17 B NP-3 LS,LFS SM A-2-4 
 0-11 4.5-5.5 .20  NP-4 FSL,SL SM A-4 
 11-46 4.5-5.5 .20  3-7 FSL,SL,L CL-ML,SM-SC,SM A-4 
 46-80 4.5-5.5 .20  8-15 SCL,FSL,L CL,SC A-4,A-6 
 
HELENA 0-12 3.6-6.0 .15 C NP LS,LCOS SM A-1-B 
 0-12 3.6-6.0 .24  NP-9 SL,FSL,L SM,SM-SC,SC A-2,A-4 
 0-12 3.6-6.0 .28  15-25 SCL,CL CL,SC A-6,A-7 
 12-19 3.6-5.5 .28  15-26 SCL,CL CL,SC A-6,A-7 
 19-43 3.6-5.5 .28  24-50 CL,SC,C CH A-7 
 43-60     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth    Hydr.  ----------Textural Classification ---------- 
Name (In) PH  K  Group P.I. USDA Unified  AASHTO 
------------------------------------------------------------------------------------------------------------ 

HELENA 0-12 4.5-6.0 .10 C NP GR-LCOS,GR-LS,GR-S SM,SP-SM,GM,GP-GM A-1-B 
 0-12 4.5-6.0 .15  NP-9 GR-FSL,GR-L,GR-COSL SM,SC,GM,GC A-2,A-4 
 0-12 4.5-6.0 .20  15-25 GR-CL,GR-SCL CL,SC,GC A-6,A-7 
 12-19 3.6-5.5 .28  15-26 SCL,CL CL,SC A-6,A-7 
 19-43 3.6-5.5 .28  24-50 CL,SC,C CH A-7 
 43-60     VAR 
 
HERMITAGE 0-8 4.5-5.5    .28   B 12-20 SICL CL A-6 
 8-26 4.5-5.5    .24  12-20 C,SIC,SICL CL A-6 
 26-42 4.5-5.5    .24  12-34 C,SIC CH,CL,MH,ML A-6,A-7 
 42-60 4.5-5.5    .24  12-34 C,SIC,GR-C CH,CL,MH,ML A-6,A-7 
 
HERNDON 0-9 4.5-6.5 .24 B NP-5 ST-L,ST-SIL,ST-VFSL ML A-4 
 0-9 4.5-6.5 .49  11-20 SICL CL,ML A-6,A-7 
 0-9 4.5-6.5 .43  NP-12 L,SIL,VFSL ML,CL CL-ML A-4,A-6 
 9-48 3.6-5.5 .28  13-30 SICL,SIC,C MH,ML A-7 
 48-68 3.6-5.5 .32  9-36 SIL,L,FSL MH,ML A-7,A-5 
 
HIWASSEE 0-7 4.5-6.5 .24 B 5-23 GR-CL,GR-L,GR-SCL CL,ML,CL-ML A-4,A-6,A-7-6 
 7-61 4.5-6.5 .28  12-36 C,SIC,CL CL,ML,MH
 A-6,A-7-5,A-7-6 
 61-70 4.5-6.5 .28  4-20 SL,L,SCL SM,ML,SM-SC A-4,A-6,A-7-5 
 
HIWASSEE 0-7 4.5-6.5  .28 B NP-7 SL,FSL SM,SM-SC A-4,A-2 
 0-7 4.5-6.5 .28  3-23 CL,SCL,L CL,ML,CL-ML A-7-6,A-6,A-4 
 0-7 4.5-6.5 .32  4-20 SIL ML,MH A-4,A-5,A-6 
 7-61 4.5-6.5 .28  12-36 C,SIC,CL CL,ML,MH A-6,A-7-5,A-7 
 61-70 4.5-6.5 .28  4-20 SL,L,SCL SM,ML,SM-SC A-4,A-6,A-7-5 
 
HOLLYWOOD 0-4 6.1-8.4 32 D 11-25 CL,SICL,SIC CL A-6,A-7 
 4-72 6.6-8.4 37  25-45 SIC,C CH A-7 
 72-80     UWB 
 
HOLSTON 0-8 4.5-5.5 .28 B NP-6 L,FSL,SL ML,CL-ML,SM,SM-SC A-4,A-2 
 8-44 4.5-5.5 .32  3-10 L,CL,SCL ML,CL-ML,SM,SM-SC A-4,A-2 
 44-75 4.5-5.5 .32  7-22 CL,L,GR-CL ML,CL,GC,SC
 A-4,A-6,A-7,A-2 
 
HOULKA 0-8 4.5-5.5 .28 D 25-35 SCL,CL,SICL CH,CL A-7 
 0-8 4.5-5.5 .32  32-45 SIC,C CH,CL A-7 
 8-60 4.5-5.5 .32  30-50 C,SIC,CL CH A-7 
 
HOUSTON 0-10 6.1-8.4 37 D 23-37 C CH,MH A-7 
 10-42 6.1-8.4 32  25-48 C CH,MH A-7 
 42-72 6.6-8.4 32  30-45 C CH,MH A-7 
 
HULETT 0-13 4.5-6.0 15 B NP-7 GR-FSL,GR-SL,GR-L SM,SM-SC,ML A-2,A-4 
 0-13 4.5-6.0 32  NP-7 FSL,SL,L SM,SM-SC,ML A-2,A-4 
 0-13 4.5-6.0 32  4-17 SCL,CL ML,CL,CL-ML A-4,A-6 
 13-36 4.5-5.5 28  14-30 CL,C MH,ML A-7 
 36-60     WB 
 
HUMPHREYS 0-8 4.5-6.0 28 B 3-10 CR-SIL,CR-L,GR-SIL ML,CL-ML,CL,GM-GC A-4 
 8-42 4.5-6.0 24  10-16 CR-SICL,CR-CL,GR-SIL CL,GC,SC A-6 
 42-60 4.5-6.0 24  8-15 CR-SICL,CR-CL,CRV-CL CL,GC,SC A-4,A-6,A-2 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K Group  P.I. USDA Unified  AASHTO 

------------------------------------------------------------------------------------------------------------- 
HUNTINGTON 0-7 4.5-6.0 .20 B 4-15 FSL CL,CL-ML,SC,SC-SM A-4,A-6 
  7-60 4.5-6.0 .32  8-15 SIL,SICL CL A-4,A-6 
 
HYDE 0-17 3.6-5.5 .17 B/D NP-7 L,SIL,VFSL ML A-4 
  0-17 3.6-5.5 .17  2-14 MK-L OL,ML,CL-ML A-4,A-6,A-7 
  17-54 3.6-5.5 .43  7-20 CL,L,SICL CL A-6,A-4,A-7 
  54-72     VAR 
 
IREDELL 0-7 5.1-7.3 .24 C/D 2-10 GR-L,ST-L SM,SC,ML,GM A-2-4,A-4 
  0-7 5.1-7.3 .28  NP-9 FSL,SL SM,SM-SC,SC A-2-4,A-4 
  0-7 5.1-7.3 .32  5-12 L,SIL,CL ML,CL-ML,CL A-4,A-6 
  7-24 5.6-7.3 .20  29-85 C CH A-7 
  24-27 6.1-7.8 .28  20-39 L,SCL,CL CL,CH,SC A-7 
  27-62     VAR 
 
IRVINGTON 0-6 4.5-6.5 .28 C NP-6 FSL,SL,L ML,SM,CL-ML,SM-SC A-2,A-4 
  6-33 4.5-5.5 .28  3-12 L,SCL,CL ML,CL,CL-ML,SC A-4,A-6 
  33-61 4.5-5.5 .28  4-12 L,SCL,CL CL,CL-ML SC,SM-SC A-4,A-6 
  61-82 4.5-5.5 .24  4-20 SCL,CL,SC CL,SC,CL-ML,SM-SC A-4,A-6 
 
UKA 0-13 5.1-6.0 .17 C NP LS,LFS SM A-2 
  0-13 5.1-6.0 .24  NP-7 FSL,SL SM,SM-SC,ML,CL-ML A-4,A-2 
  0-13 5.1-6.0 .37  NP-7 L,SIL ML,CL-ML A-4 
  13-22 4.5-5.5 .28  NP-7 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
  22-60 4.5-5.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 
IZAGORA 0•11 3.6-6.0 .17 C NP LS,LFS SM,SP-SM A-2,A-4 
  0-11 3.6-6.0 .28  NP-5 VFSL,FSL,SL SM,SM-SC,ML,CL-ML A-4 
  0-11 3.6-6.0 .37  NP-10 L,SIL CL,CL-ML,ML A-4 
  11-46 3.6-5.5 .32  8-25 L,CL,SICL CL A-4,A-6,A-7 
  46-91 3.6-5.5 .32  20-40 CL,C CL,CH A-6,A-7 
 
JEFFERSON 0-8 4.5-5.5 .28   B 0-6 L CL-ML,ML,SC-SM,SM A-2,A-4 
  8-48 4.5-5.5 .32  3-10 L,CL,SCL CL-ML,ML,SC-SM,SM A-2,A-4 
  48-60 4.5-5.5 .32  7-22 CL,L,GR-CL CL,GC,ML,SC A-2,A-4 
         A-6,A-7 
 
JOHNSBURG 0-8 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
  8-22 4.5-5.5 .43  5-16 SIL,SICL CL,CL-ML A-4,A-6 
  22-57 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
  57-60 4.5-5.5 .37  12-22 SIL,SICL,C,CR-SICL CL,GC,ML A-6,A-7 
 
JOHNSTON 0-30 4.5-5.5 .17 D 2-14 MK-L OL,ML,CL-ML A-4,A-5 
         A-7-5 
  0-30 4.5-5.5 .20  NP-10 L,SL,FSL ML,SM A-2,A-4 
  30-34 4.5-5.5 .17  NP SR-LS-S SM,SP-SM A-2,A-3 
  34-60 4.5-5.5 .17  NP-10 SR-FSL-SL SM A-2,A-3 
 
JONES 0-12 5.6-6.5 .17 B NP LS,LFS SM A-2 
  0-12 5.6-6.5 .20  NP-4 FSL,SL SM,SM-SC A-2 
  12-52 5.1-6.5 .24  NP-7 SL,FSL SM,SM-SC A-2 
  52-73 5.1-6.5 .10  NP LS,SL SM A-2 
 
KALMIA 0-14 4.5-6.0 .15 B NP LS,LFS SM,SM-SC A-2 
  0-14 4.5-6.0 .20  NP-10 SL,FSL SM,SC,SM-SC A-2,A-4 
  14-32 4.5-5.5 .24  4-15 SCL,L,SL SC,SM-SC A-2,A-4,A-6 
  32-60 4.5-5.5 .10  NP LS,S SM,SP-SM,SP A-2,A-3 
 
KAUFMAN 0-6 5.6-8.4 .32 D 33-62 C,SIC CH A-7-6,A-7-5 
  6-35 5.6-8.4 .32  45-71 C CH A-7-6,A-7-5 
  35-80 5.6-8.4 .32  45-71 C CH A-7-6,A-7-5 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
KETONA 0-6 6.1-8.4 .32   D   10-24  SIL,SICL,SIC            ML,MH  A-6,A-7 
  6-50 6.1-8.4 .32         SIC,C                   CL,CH A-7 
  50-54                                 UWB 
 
KINSTON 0-12 4.5-6.0 .24 B/D NP-10 FSL SM,SC,SM-SC A-2,A-4 
  0-12 4.5-6.0 .37  4-15 L,SIL ML,CL,CL-ML A-4,A-6 
  12-60 4.5-5.5 .32  8-22 L,CL,SCL CL A-4,A-6,A-7 
  60-72     VAR 
 
KIPLING 0-3 3.6-6.0 .28 D NP-7 FSL SM-SC,SM,ML,CL-ML A-4 
  0-3 3.6-6.0 .32  NP-10 SIL,L ML,CL-ML,CL A-4 
  0-3 3.6-6.0 .32  15-25 CL,SICL CL A-6,A-7 
  3-62 3.6-8.4 .32  22-45 SIC,C,SICL CH,CL A-7,A-6 
  62-72 5.1-8.4 .32  26-50 C,SIC CH,CL A-7 
 
KIRKVILLE 0-9 4.5-5.5 .15 C NP LS SM A-2 
  0-9 4.5-5.5 .28  NP-5 SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
  0-9 4.5-5.5 .37  NP-5 L,SIL SM,ML,CL-ML,SM-SC A-2,A-4 
  9-72 4.5-5.5 .28  NP-5 L,SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
 
KOLOMOKI 0-8 4.5-6.5 .17 B NP LS,FSL SM,SP-SM A-2 
  0-8 4.5-6.5 .24  NP-6 FSL,SL,SCL SM,ML,CL-ML A-2,A-4 
  8-28 4.5-6.0 .32  14-22 SC,C CL A-6,A-7 
  28-35 4.5-6.0 .28  7-15 SC,SCL ML,SC,CL,SM A-4,A-6 
  35-42 4.5-6.0 .24  NP-10 SCL,SL SM,SC,SM-SC A-4,A-2 
  42-65 4.5-6.0 .20  NP LS,S SM,SP-SM A-2 
 
LAFITTE 0-75 3.6-8.4  D  MUCK PT A-8 
  75-80     VAR 
 
LAKELAND 0-43 4.5-6.0 .10 A NP S,FS SP-SM A-3,A-2-4 
  43-80 4.5-6.0 .10  NP S,FS SP,SP-SM A-3,A-2-4 
 
LATONIA         0-4       4.5-5.5    .20  B    NP     SL,FSL                  SM                  A-2-4,A-4 
                0-4       4.5-5.5    .17       NP     LFS,LS                  SM                  A-2-4 
                4-32      4.5-5.5    .20       NP     SL,L,FSL                SM                  A-2-4,A-4 
                32-74     4.5-5.5    .17       NP     S,SL                    SM,SP-SM            A-2-4 
 
LAWRENCE 0-9 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
  9-24 4.5-5.5 .43  5-16 SIL,SICL CL,CL-ML A-4,A-6 
  24-64 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
  64-80 4.5-5.5 .37  12-22 GR-SIL,C,GR-SICL CL,GC,ML A-6,A-7 
 
LEADVALE 0-8 4.5-5.5 .43 C 2-10 SIL,L,FSL ML,CL-ML,CL A-4 
  8-23 4.5-5.5 .43  3-14 SIL,SICL,L CL-ML,CL,ML A-4,A-6 
  23-48 4.5-5.5 .43  3-18 SIL,SICL CL-ML,CL,ML A-4,A-6,A-7 
  48-58 4.5-5.5 .24  12-26 SICL,SIC,C CL,MH,ML,CH A-6,A-7 
 
LEAF 0-9 3.6-5.5 .28 D 5-12 FSL,L ML A-4,A-6 
  0-9 3.6-5.5 .32  5-15 SIL,VFSL ML,CL A-4,A-6 
  9-72 3.6-5.5 .32  20-38 SICL,SIC,C CL,CH A-7 
 
LEE 0-7 4.5-6.5 .28 D 3-10 CR-SIL,GR-L,SIL CL-ML,GM-GC,ML A-4 
  7-34 4.5-5.5 .28  3-10 CR-SIL,GR-L CL-ML,GM-GC,GM,ML A-4 
  34-60 4.5-5.5 .28  3-10 CR-SIL,CR-L CL-ML,GM-GC,SM-SC A-4,A-2,A-1 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth   Hydr. ----------Textural Classification ----------- 
Name (In) PH   K  Group  P.I.    USDA    Unified   AASHTO 
-------------------------------------------------------------------------------------------------------------- 
LEEFIELD 0-23 4.5-6.0 .10 C NP LS,S,FS SM,SW-SM,SP-SM A-2 
 23-33 4.5-5.5 .15  NP-16 SL,SCL SC,SM,SM-SC A-2,A-4,A-6 
 33-75 4.5-5.5 .10  NP-20 SL,SCL SC,SM,SM-SC A-2,A-4,A-6 
 
LEEPER 0-8 5.6-8.4 .28 D NP-10 FSL SM A-2,A-4 
 0-8 5.6-8.4 .32  25-35 SICL,CL CH,CL A-7 
 0-8 5.6-8.4 .32  26-40 SIC,C CH,MH A-7 
 8-50 5.6-8.4 .32  30-50 C,SIC,SICL CH A-7 
 
LEESBURG 0-6 4.5-5.5 .15 B NP GR-SL,GR-FSL,GR-L SM,GM,ML A-2,A-4,A-1 
 0-6 4.5-5.5 .15  NP-7 CB-SL,CB-FSL,CB-L SM,SM-SC,ML,CL-ML A-2,A-4 
 0-6 4.5-5.5 .15  NP-7 ST-SL,ST-FSL,ST-L SM,SM-SC,ML,CL-ML A-2,A-4 
 6-24 4.5-5.5 .32  NP-10 GR-L,GR-CL,GR-SICL SM,ML,CL-ML,CL A-4 
 24-40 4.5-5.5 .32  8-20 GR-CL,GR-SICL,GR-SCL SC,CL A-4,A-6 
 40-65 4.5-5.5 .32  12-25 GR-CL,GR-SICL,GR-C SC,CL A-6,A-7 
 
LENOIR 0-8 3.6-5.5 .28 D 4-10 FSL SM-SC,SC,CL-ML,CL A-4 
 0-8 3.6-5.5 .37  4-10 L,SIL,VFSL ML,CL,CL-ML A-4 
 8-75 3.6-5.5 .32  11-35 C,SIC,CL CL,CH A-6,A-7 
 
LEON 0-15 3.6-5.5 .10 B/D NP FS,S SP,SP-SM A-3,A-2-4 
 0-15 3.6-6.5 .10  NP S,FS SP,SP-SM A-3,A-2-4 
 15-23 3.6-5.5 .15  NP FS,S,LS SM,SP-SM,SP A-3,A-2-4 
 23-80 3.6-5.5 .10  NP FS,S SP,SP-SM A-3,A-2-4 
 
LEVY 0-8 3.6-5.5 .20 D 8-30 MK-SICL,MK-C CL,CH,ML,MH A-6,A-7,A-4 
 0-8 3.6-5.5 .37  12-35 SICL,SIC,C CL,CH A-6,A-7 
 8-44 3.6-5.5 .32  15-35 SIC,C,SICL CL,CH A-6,A-7 
 44-60     VAR 
 
LINKER 0-5 3.6-5.5 .20 B NP-7 ST-FSL,ST-L SM,ML A-4 
 0-5 3.6-5.5 .24  NP-7 GR-FSL,GR-L ML,GM,SM A-2,A-4 
 0-5 3.6-5.5 .28  NP-7 FSL,L SM,ML A-4 
 5-25 3.6-5.5 .32  NP-18 FSL,SCL,L CL,SC,SM,ML A-4,A-6 
 25-35 3.6-5.5 .28  NP-18 GR-SCL,GR-FSL,SCL CL,SC,GC,ML A-4,A-6 
 35-37     UWB 
 
LOBELV1llE 0-9 4.5-6.0 .28 C NP-7 CR-SIL,CR-L,GR-SIL ML,CL-ML,GM,GM-GC A-4 
 9-42 4.5-6.0 .28  3-12 CR-SIL,CR-L,CR-SICL CL-ML,ML,GM,GM-GC A-4,A-6 
 42-65 4.5-6.0 .28  3-12 CR-SIL,CR-L,CR-SL ML,CL-ML,GM,GM-GC A-4,A-2 
        A-6,A-1 
 
LOCKHART 0-6 5.1-6.5 .15 B NP GR-LS,GR-SL GM,GP-GM,SM,SP-SM A-1,A-2 
 6-54 5.1-6.5 .17  5-15 GR-SCL,GR-L GC,GM-GC,SC,SM-SC A-2,A-4,A-6 
 54-72     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification ----------- 
 Name (In) pH  K  Group P.I. USDA                   Unified              AASHTO 
------------------------------------------------------------------------------------------------------------- 
LOCUST 0-8 4.5-5.5 .32 C NP-7 FSL,SL SM,ML A-4,A-2 
  0-8 4.5-5.5 .37  4-8 L,SIL ML,SM A-4 
  8-24 4.5-5.5 .37  12-20 L,SIL,CL CL A-6 
  24-64 4.5-5.5 .37  2-12 CL,L,SL CL,ML,CL-ML A-4,A-6 
  64-70 4.5-5.5 .28  2-12 CR-CL,CR-L,CR-SL SM,SC,SM-SC A-1,A-2 
 
LOUISA 0-4 4.5-6.0 .17 B NP GR-L,GR-SL,GR-FSL SM A-1,A-2,A-4 
  0-4 4.5-6.0 .28  NP L,SL,FSL SM,ML A-2,A-4 
  4-15 4.5-6.0 .24  NP GR-L,GR-SL SM A-2,A-4 
  15-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .24 B NP-6 SL,FSL SM,SM-SC A-2 
  0-7 4.5-6.0 .10  NP LS,LCOS SM A-2,A-1-B 
  7-24 4.5-6.0 .24  NP-7 SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .10 B NP GR-LS,GR-LCOS SM,SP-SM A-2,A-1-B 
  0-7 4.5-6.0 .24  NP-6 GR-SL,GR-FSL,GR-COSL SM,SM-SC A-2,A-1-B 
  7-24 4.5-6.0 .24  NP-7 SL,GR-SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LOUISBURG 0-7 4.5-6.0 .10 B NP ST-SL,ST-LS,ST-LCOS SM A-2,A-1-B 
  0-7 4.5-6.0 .10  NP STV-SL SM A-2,A-1 
  7-24 4.5-6.0 .24  NP-7 ST-SL SM,SM-SC A-2,A-4 
  24-60     WB 
 
LUCEDALE 0-8 5.1-6.5 24 B NP-3 SL,L,FSL SM,ML A-2,A-4 
  8-60 4.5-5.5 24  4-15 SCL,CL,L CL-ML,SC,CL,SM-SC A-4,A-6,A-2 
 
LUCY 0-24 5.1-6.0 .10 A NP LS,LFS SM,SP-SM A-2 
  0-24 5.1-6.0 .10  NP S,FS SM,SP-SM A-2 
  24-35 4.5-5.5 .24  NP-15 SL,FSL,SCL SM,SC,SM-SC A-2,A-4,A-6 
  35-70 4.5-5.5 .28  3-20 SCL,CL,SC SC,SM-SC,SM A-2,A-6,A-4 
 
LUVERNE 0-7 3.6-5.5 .15 C NP LS,LFS SM A-2,A-4 
  0-7 3.6-5.5 .24  NP SL,FSL ML,SM A-4,A-2 
  0-7 3.6-5.5 .28  3-16 SCL,CL SM,ML,CL,SC A-6,A-4 
  7-30 3.6-5.5 .28  12-34 CL,SC,C ML,MH A-7,A-6 
  30-40 3.6-5.5 .28  2-14 CL,SCL ML,MH,SM A-4,A-5,A-7 
  40-80 3.6-5.5 .28  3-16 SR-LS-SCL SM,ML A-2,A-4 
         A-6,A-7 
 
LYERLY 0-6 4.5-6.5 .37 D 3-10 L ML,CL CL-ML A-4 
  0-6 4.5-6.5 .43  5-15 SIL,SICL CL,CL-ML A-4,A-6 
  6-22 4.5-6.5 .32  30-60 C CH A-7-6 
  22-32 5.1-7.3 .32  40-60 C CH A-7-6 
  32-36     UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

 Name (In) pH K  Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
LYNCHBURG 0-10 3.6-5.5 .15 C NP-4 LS,LFS SM,SP-SM A-2 
 0-10 3.6-5.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 10-62 3.6-5.5 .20  4-18 SCL,SL,CL SM-SC,SC,CL,CL-ML A-2,A-4,A-6 
 
MACON 0-9 4.5-6.0 .28 B NP-4 FSL,L SM,ML A-4 
 9-24 4.5-6.0 .28  11-17 CL,SCL,L CL,SC A-6 
 24-75 4.5-6.0 .24  12-23 CL,SCL,SC SC,CL A-6,A-7 
 
MADISON 0-6 4.5-6.0 .15 B NP-7 GR-FSL,GR-SL SM A-2,A-4 
 0-6 4.5-6.0 .24  NP-8 FSL,SL SM A-2,A-4 
 0-6 4.5-6.0 .28  7-20 CL,SCL CL A-4,A-6 
 6-30 4.5-5.5 .32  12-35 C,CL,SC MH,ML A-7 
 30-35 4.5-6.0 .28  7-20 L,SCL,CL CL A-4,A-6 
 35-66     VAR 
 
MALBIS 0-7 4.5-6.0 .24 B NP-5 FSL,L,SL SM,ML A-4 
 7-26 4.5-5.5 .28  5-11 L,SCL,CL CL-ML,CL A-4,A-6 
 26-54 4.5-5.5 .28  4-15 SCL,CL,L ML,CL A-4,A-6,A-7 
 54-71 4.5-5.5 .28  4-15 SCL,CL ML,CL A-4,A-5 
        A-6,A-7 
 
MAN7ACHIE 0-11 4.5-4.5 .28 C NP-5 FSL,SL,L CL-ML,SM-SC,SM,ML A-4 
 0-11 4.5-5.5 .28  5-15 CL CL-ML,CL A-4,A-6 
 0-11 4.5-5.5 .37  NP-10 SIL ML,CL-ML,CL A-4 
 11-61 4.5-5.5 .28  5-15 L,CL,SCL CL,SC,SM-SC,CL-ML A-4,A-6 
 
MARIETTA 0-10 5.6-'7.8 .28 C 5-10 L,FSL CL,CL-ML,SM-SC,SC A-4 
 0-10 5.6-7.8 .28  5-10 SIL,VFSL CL,CL-ML A-4 
 10-46 5.6-7.8 .28  8-20 SICL,SCL,L CL,SC A-6,A-4 
 46-62 5.6-7.8 .28  15-30 SICL,SC,L CL,CH,SC A-7,A-6 
 
MARLBORO 0-9 5.1-6.5 .15 B NP-4 LS,LFS SM A-2 
 0-9 5.1-6.5 .20  NP-7 SL,FSL,VFSL SM,ML A-2,A-4 
 9-60 4.5-6.0 .20  b-20 SC,CL,C CL,ML,CL-ML A-4,A-6,A-7 
 60-72 4.5-6.0 .20  b-20 SCL,SC,C CL,ML,SM,SC A-4,A-6,A-7 
 
MARVYN 0-7 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-7 4.5-6.0 .24  NP-5 SL,FSL SM,SM-SC A-2,A-4 
 7-30 4.5-6.0 .32  3-15 SCL,SL ML,SM A-4,A-2 
        A-6,A-7 
 30-53 4.5-6.0 .32  4-19 SCL,SC ML,MH,SM A-4,A-5,A-7 
 53-72 4.5-6.0 .32  NP-10 LS,SL,SCL SM,ML A-1,A-2,A-4 
 
MASADA 0-10 4.5-5.5 .32 C NP-15 FSL,L ML,SM,SC,CL A-4,A-6 
 10-55 4.5-5.5 .24  15-35 CL,C,GR-C CH,CL A-7,A-6 
 55-72 4.5-5.5 .24  7-20 L,CL,GR-SCL CL,ML A-6,A-7,A-4 
 
MASHULAVILLE 0-26 4.5-5.5 .24 B NP-7 SL,FSL SM,SM-SC A-2-4,A-4 
 0-26 4.5-5.5 .32  NP-7 L,SIL ML,CL-ML A-4 
 26-62 4.5-5.5 .28  8-20 L,CL,S1L CL,SC A-6,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.1. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
MAUBILA 0-8 3.6-5.5 .15   C NP FL-LS,FL-LFS SM,SP-SM A-2 
 0-8 3.6-5.5 .17 NP-6 FL-SL SM,SP-SM,SM-SC A-2 
 8-15 3.6-5.5 .28 12-25 SCL,CL SC,CL A-6,A-7 
 15-55 3.6-5.5 .32 20-45 CL,C,SIC CL,CH A-6,A-7 
       A-7-6 
 55-69 3.6-5.5 .32 20-45 C,SIC,CL CH,CL A-6,A-7 
       A-7-6 
 
MAUREPAS        0-72      5.6-8.4       D           MUCK PT                   A-8 
 
MAURY 0-6 5.1-6.0 .32   C 7-18 CL CL A-4,A-6 
 6-24 5.1-6.0 .20 20-32 C,SIC CH,CL A-7 
 24-80 5.1-6.5 .20 22-34 C CH,CL A-7 
 
MAXTON 0-12 4.5-6.0 .15   B NP LS,LFS SM,SP-SM A-2 
 0-12 4.5-6.0 .20 NP-7 SL,FSL SM,SM-SC A-2 
 12-33 4.5-5.5 .24 4-15 SCL,SL SC,SM-SC A-4,A-6,A-2 
 33-60 4.5-5.5 .10 NP SR-LS-S SM,SP-SM,SP A-2,A-3 
 
MAYHEW 0-7 4.5-6.0 .37   D 15-28 SICL,SIL,L CL A-6,A-7 
 7-40 4.5-6.0 .32 25-50 SICL,SIC,C CH,CL A-7 
 40-80 4.5-6.0 .32 25-50 SIC,C,SICL CH,CL A-7 
 
MAYTAG 0-7 6.1-8.4 .32   D 20-35 SIC,C CH,MH A-7 
 0-7 6.1-8.4 .32 3-25 SICL,CL CL,ML,CL-ML A-4,A-6,A-7 
 7-53 6.6-8.4 .32 30-60 SIC,C,SICL CH,MH A-7 
 53-65 7.4-8.4 .32 30-60 SIC,C,SICL CH,MH A-7 
 
MCCORY          0-3       4.5-7.3    .24  D    NP-7   FSL                     SM,SC-SM             A-4 
                0-3       4.5-7.3    .17       NP-3   LFS                     SM                   A-2 
                3-15      4.5-7.3    .20       NP-7   FSL,LFS                 SM,SC-SM             A-2,A-4 
                15-43     6.6-8.4    .32       5-15   SCL,FSL,L               SC,CL,CL-ML,SC-SM    A-4,A-6 
                43-52     6.6-8.4    .24       NP-7   LFS,FSL                 SM,SC-SM             A-4,A-2 
 
MCLAURIN 0-14 4.5-5.5 .17   B NP-4 LS,LFS SM A-2 
 0-14 4.5-5.5 .20 NP-4 SL,FSL SM A-4 
 14-38 4.5-5.5 .20 NP-11 SL,FSL,L SM,SC,SM-SC A-4 
 38-49 4.5-5.5 .20 NP-4 LFS,LS,SL SM A-2,A-4 
 49-60 4.5-5.5 .20 6-15 SL,SCL,L SC,ML,CL,SM A-4,A-6 
 
MCQUEEN 0-8 3.6-6.5 .28   C NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-4 
 0-8 3.6-6.5 .37 NP-10 SIL,L,SICL ML,CL-ML A-4 
 8-34 3.6-5.5 .37 10-25 SIC,CL,C CL A-7,A-6 
 34-56 3.6-5.5 .37 8-20 CL,SICL,SCL CL A-6,A-4,A-7 
 56-70 3.6-5.5 .32 NP-20 SCL,CL,SL CL,SM-SC,SC,ML A-2,A-4,A-6 
 
MECKLENBURG 0-8 5.6-7.3 .17   C NP-12 GR-L,GR-SL,GR-FSL GM,SM,GP-GM,SP-SM A-2,A-1 
 0-8 5.6-7.3 .24 NP-15 L,FSL,SL ML,SM,CL-ML,CL A-4,A-6 
 0-8 5.6-7.3 .28 11-25 CL,SCL CL A-6,A-7-6 
 8-25 5.6-7.3 .28 20-43 C CH,MH A-7 
 25=36 5.6-7.3 .32 8-25 L,SCL,CL CL A-4,A-6,A-7 
 36-60    VAR 
 
MEGGETT 0-8 4.5-6.5 .24   D NP FSL,SL,LS SM A-2,A-4 
 0-8 4.5-6.5 .28 5-15 L,CL ML,CL-ML,CL A-4,A-6 
 8-16 5.1-8.4 .32 11-30 C,SC,CL CH,MH,CL A-6,A-7 
 16-52 6.1-8.4 .32 11-30 C,SC,CL CH,MH,CL A-6,A-7 
 52-65 6.1-8.4 .28 7-25 SC,SCL,C SC,SM,ML,MH A-4,A-6,A-7 
 65-72    SR-S-C 
 
MELVIN          0-7       5.6-7.8    .43   D   4-10   SIL                     CL,CL-ML,ML          A-4 
                0-7       5.6-7.8    .43       NP-7   L,FSL                   ML,SM,CL-ML          A-4 
                0-7       5.6-7.8    .43       15-22  SICL                    CL                   A-6,A-7 
                7-40      5.6-7.8    .43       5-20   SIL,SICL                CL,CL-ML             A-4,A-6 
                40-60     5.6-7.8    .43       5-20   SIL,SICL,L              CL,CL-ML             A-4,A-6 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification--- ------- 
 Name (In) PH  K  Group P.1. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
MIMOSA 0-6 4.5-6.0 .28 C 25-35 SIC CH,MH A-7 
 0-6 4.5-6.0 .37  7-20 SIL,SICL CL,ML A-4,A-6,A-7 
 0-6 4.5-6.0 .28  7-20 CR-SIL,CR-SICL CL,ML A-4,A-6,A-7 
 6-12 4.5-6.0 .28  18-28 SICL,SIC,C ML,CL,MH,CH A-7 
 12-55 4.5-6.0 .24  25-35 C,SIC CH,MH A-7 
 55-59     UWB 
 
MINTER 0-5 4.5-5.5 .32 D 15-28 CL,SICL CL,CH A-6,A-7 
 0-5 4.5-5.5 .37  8-18 L,SIL CL,ML A-4,A-6 
 5-72 4.5-5.5 .32  18-32 CL,SIC,C CL,CH A-6,A-7 
 
MINVALE 0-13 4.5-5.5 .28 B NP-10 CR-SIL,CR-L,CR-SICL ML,CL,GM,GC A-4 
 0-13 4.5-5.5 .37  NP-10 SIL,L,SICL ML,CL,CL-ML A-4 
 13-30 4.5-5.5 .28  5-15 CR-SICL,CR-S1L,CR-L CL,CL-ML,GC,GM-GC A-4,A-6 
 30-72 4.5-5.5 .28  7-23 CR-SICL,CR-SIC,CR-C CL,ML,GC,SC A-4,A-6,A-7 
 
MONOGAHELA 0-7         4.5-5.5   .32 C 0-7 FSL ML,SM A-2,A-4 
 7-18        4.5-5.5   .37  12-20 L,SIL,CL CL A-6 
 18-50       4.5-5.5   .37  2-12 CL,L CL,CL-ML,ML A-4,A-6 
 
MONTEVALLO 0-6 4.5-6.0 .20 D NP-10 CNV-SIL,CNV-L,CNX-L GM-GC,GC,SM-SC,SC A-2,A-4 
        A-1-B 
 0-6 4.5-6.0 .28  NP-10 CN-SIL,CN-L SM-SC,SC,CL-ML,CL A-4 
 6-16 4.5-6.0 .32  2-15 CNV-S1L,CNX-L GM-GC,GC,SM-SC,SC A-2,A-4,A-6 
 16-36     WB 
 
MOOREVILLE 0-6 4.5-5.5 .28 C 15-30 SCL,CL CL,SC A-6,A-7 
 0-6 4.5-5.5 .37  5-10 L,SIL,FSL CL-ML,CL,SM-SC,SC A-4 
 6-50 4.5-5.5 .28  15-30 SCL,CL,L CL,SC A-6,A-7 
 50-60 4.5-5.5 .28  15-30 L,SCL,CL SC,CL A-6,A-7 
 
MOUNTAINBURG 0-6 5.1-6.0 .24 0 NP FSL,SL SM A-2 
 0-6 5.1-6.0 .20  NP GR-FSL,GR-SL,GR-L GM,SM A-1,A-2 
 0-6 5.1-6.0 .15  NP GRV-FSL,GRV-SL,GRV-L GM A-1,A-2 
 6-18 4:5-5.5 .17  NP-10 GRV-SCL,GRV-SL,GRV-L GM,GC,GP-GM,GM-GC A-1,A-2 
 18-20     UWB 
 
MOUNTVIEW 0-8 4.5-5:5 .43 B 2•7 SIL ML,CL-ML A-4 
 8-30 4.5-5.5 .43  10-23 SIL,SICL CL A-6,A-7 
 30-78 4.5-5.5 .32  11-32 C,CR-C,CR-SICL CL,ML,MH,CH A-6,A-7 
 
MUCKALEE 0-6 5.1-7.3 .20 D NP LS,LFS SM A-2 
 0-6 5.1-7.3 .20  NP-4 SL,FSL SM A-2,A-4 
 0-6 5.1-7.3 .20  4-15 L ML,CL,CL-ML A-4,A-6 
 6-64 5.6-8.4 .20  NP-4 SL,LS SM A-2,A-4 
 
MUSE 0-11        5.1-6.0   .37 C 3-7 SIL CL-ML,ML A-4 
 11-25       3.6-5.5   .32  14-40 L,SICL,SIC,C CH,CL A-6,A-7 
 25-35       3.6-5.5   .32  15-30 SICL,SIC,CL CH,CL A-7 
 35-60       3.6-5.5   .32  8-17 SICL,GR-SICL,CN-CL ML A-4,A-6,A-7 
 
MUSELLA 0-4 5.1-6.5 .20 B NP-10 GR-CL,GR-SCL SM,SC,SM-SC A-2,A-4 
 0-4 5.1-6.5 .32  NP-10 CL,SCL,L SM,SC,SM-SC,ML A-4 
 0-4 5.6-6.5 .20  NP-10 ST-CL,ST-SCL SM,SC,SM-SC A-2,A-4 
 4-14 5.1-6.5 .32  11-20 GR-CL,CL ML,CL,SM,SC A-6,A-7 
 14-18 5.1-6.5 .28  8-15 GRV-CL SM,SC,GC A-4,A-6 
 18-60     WB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
MUSKINGUM 0-8 4.5-6.5 .20   D 0-7 FSL CL-ML,ML,SC-SM,SM A-2,A-4 
 8-18 4.5-5.5 .17 0-7 SL,GR-SL,L GC-GM,GM,ML,SM A-2,A-4 
 18-22    UWB 
 
MYATT 0-10 4.5-5.5 .20   D NP-4 LS,LFS SM,SM-SC A-2 
 0-10 4.5-6.0 .28 NP-5 FSL,SL,VFSL SM,SM-SC,ML,CL-ML A-2,A-4 
 0-10 4.5-6.0 .32 NP-5 SIL,L ML,CL-ML A-4 
 10-50 3.6-5.5 .28 NP-10 L,SCL,CL SM,SC,ML,CL A-4 
 50-72 3.6-5.5 .24 5-20 GR-FSL,SCL,CL SM-SC,SC,CL-ML,CL  A-6,A-4,A-2 
 
NAHUNTA 0-12 4.5-6.0 .43 C NP-10 VFSL,L,SIL ML,CL-ML,CL A-4 
 12-79 3.6-5.5 .43  8-30 L,CL,SICL CL A-4,A-6,A-7 
 
NANKIN 0-8 4.5-5.5 .17   C NP LS,LFS SM,SP-SM A-2 
 0-8 4.5-5.5 .28 NP-4 SL,FSL SM,SM-SC A-2,A-4 
 0-8 4.5-5.5 .32 NP-7 SCL SM,SM-SC,ML,CL-ML A-4 
 8-13 4.5-5.5 .24 4-15 SCL,SL SC,SM,SM-SC A-2,A-4,A-6 
 13-38 4.5-5.5 .24 7-20 SC,C,SCL SC,CL,ML,CL-ML A-4,A-6,A-7 
 38-65 4.5-5.5 .24 4-16 SCL,SL SC,SM-SC,CL CL-ML A-2,A-4,A-6 
 
NAUV00 0-11 4.5-6.0 .24   B 3-16 SCL SM,SM-SC,SC A-4,A-6 
 0-11 4.5-6.0 .28 NP-8 FSL,L,SL SM-SC,CL-ML,SC,CL A-4,A-2 
 11-30 4.5-6.0 .32 8-24 L,SCL,CL SC,CL,ML A-4,A-6,A-7 
 30-42 4.5-6.0 .32 4-15 FSL,L,SCL SM-SC,CL-ML,SC,CL  A-4,A-6 
 42-60    WB 
 
NECTAR 0-7 5.1-6.0 .28   C NP-4 FSL,SL SM,ML A-4 
 0-7 5.1-6.0 .37 3-7 L,SIL CL-ML,ML A-4 
 7-27 3.6-5.5 .32 14-40 SICL,SIC,C CL,CH A-6,A-7 
 27-49 3.6-5.5 .32 15-30 SICL,SIC,CL CL,CH A-7 
 49-55 3.6-5.5 .28  8-17 SICL,GR-SICL,CN-CL ML A-4,A-6,A-7 
 55-65     WB 
 
NELLA 0-8 4.5-5.5 15 B NP-8 CB-L,CB-FSL,CB-SCL ML,CL,SM,SC A-4 
 0-8 4.5-5.5 15  NP-8 GR-L,GR-FSL,GR-SL ML,CL,GM,SM A-4,A-2 

8-36 4.5-5.5 15 6-20 CB-CL,GR-CL,CB-SCL CL,SC,CL-ML,SM-SC A-4,A-6,A-2 
36-70 4.5-5.5 15 8-27 CB-CL,GR-SCL,CB-C SC,SM,CL,ML  A-4,A-6,A-7 

 
NOLICHUCKY 0-7 4.5-6.5 15 B 3-10 GR-L,GR-SL,GR-SIL SM-SC,SC,GC,GM-GC  A-4,A-2 
        A-1-B 

0-7 4.5-6.5 28 3-10 L,SL,SIL SM-SC,SC,CL,CI-ML  A-4,A-2 
 7-15 4.5-5.5 20 8-15 CL,GR-CL,L SC,GC,CL A-4,A-2,A-6 
 15-56 4.5-5.5 20 15-22 CL,GR-CL,SCL CL,SC,GC A-6,A-7,A-2 
 56-75 4.5-5.5 20 17-30 CL,C,GR-CL CL,CH,SC,GC A-6,A-7,A-2 
 
NORFOLK 0-14 3.6-6.0    .17   B NP LS,LFS SM A-2 
 0-14 3.6-6.0 .20 NP-14 SL,FSL SM,SM-SC,SC A-2 

14-38 3.6-5.5 .24 4-15 SL,SCL,CL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
38-70 3.6-5.5 .24 4-23 SCL,CL,SC SC,SM-SC,CL,CL-ML A-4,A-6 
      A-7-6 
70-99     VAR 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth   Hydr. ----------Textural Classification ----------- 

 Name   (In)    pH    K Group  P.I.      USDA  Unified   AASHTO 
-------------------------------------------------------------------------------------------------------------- 
NOTCHER 0-7 5.1-7.3    .17   B NP GR-FSL,GR-L,GR-SL SM A-2,A-4 
 0-7 5.1-7.3 .24 NP FSL,L,SL SM A-2,A-4 
 7-44 4.5-5.5 .28 7-20 SCL,CL,GR-L SC,CL A-4,A-6 
 44-76 4.5-5.5 .28 11-23 SCL,CL CH,CL,SC,SM A-6,A-7 
 
NUGENT 0-8 4.5-6.5    .10   A NP LS,S,LFS SM,SP-SM A-2 
 0-8 4.5-6.5 .24 NP-3 FSL,SL SM,ML A-4 
 0-8 4.5-6.5 .37 NP-7 SIL,L ML,CL-ML A-4 
 8-60 4.5-6.5 .17 NP-3 SR-LS-FSL SM,SP-SM A-2 
 
OCHLOCKONEE 0-6 4.5-5.5    .17   B NP LS,LFS SM A-2,A-4 
 0-6 4.5-5.5 .20 NP-5 FSL,SL SM,ML,SM-SC,CL-ML A-4,A-2 
 0-6 4.5-5.5 .24 NP-7 SIL,L ML,CL-ML A-4 
 6-44 4.5-5.5 .20 NP-9 FSL,SL,SIL SM,ML,SC,CL A-4 
 44-72 4.5-5.5 .17 NP-9 LS,SL,SIL SM,ML,CL,SC A-4,A-2 
 
OCILLA 0-28 4.5-5.5    .10   C NP LCOS,S,FS SM,SP-SM A-2,A-3 
 0-28 4.5-5.5 .10 NP LS,LFS SM,SP-SM A-2,A-3 
 0-28 4.5-5.5 .10 NP S,FS SM,SP-SM A-2,A-3 
 28-59 4.5-5.5 .24 NP-18 SL,SCL,FSL SM,CL,SC,ML A-2,A-4,A-6 
 59-67 4.5-5.5 .24 7-20 SCL,SC,SL SC,CL A-4,A-6,A-7 
 
OKEELALA 0-12 4.5-5.5    .15   B 0 LS SM A-2 
 12-52 4.5-5.5    .24 7-16 SL,SCL,SL CL,ML,SC,SM A-4,A-6 

 52-80 4.5-5.5    .15 0 SL,SC,FSL SM,SP-SM A-2-4,A-3 
 
OKEETEE 0-7 4.5-6.5    .17   D NP LS,LFS SM A-2 
 0-7 4.5-6.5 .24 NP-7 SL,FSL,L SM,ML A-2,A-4 
 7-50 5.1-6.5 .32 20-30 C,SC CH,CL A-7 
 50-78 5.1-8.4 .24 8-30 C,SC,SCL CH,CL A-4,A-6,A-7 
 78-85    VAR 
 
OKOLONA 0-8 6.6-8.4    .37   D 25-32 SICL,SIC,C CL,CH A-7 
 8-65 6.6-8.4    .32 36-65 SIC,C CH A-7 
 65-80    WB 
 
OKTIBBEHA  0-4 4.5-6.5 .32   D  12-28 CL,SICL CL A-6,A-7 
 0-4 4.5-6.5 .32 19-34 C,SIC CL,ML,CH A-7 
 4-41 4.5-6.5 .32 30-40 C CH A-7 
 41-70 6.6-8.4 .32 25-30 C,SIC CL A-7 
 
OOLTEWAH 0-10 4.5-6.0 .37   C 3-15 SIL CL,ML A-4,A-6 
 10-30 4.5-6.0 .32 8-20 L,SIL,SICL CH,CL,MH,ML A-4,A-6,A-7 
 30-60 4.5-6.0 .24 0-8 SR-SL SICL CL,ML,SC,SM A-2-4,A-4 
 
 
ORA 0-7 3.6-5.5 .28   C NP-5 SL,FSL SM-SC,SM,ML,CL-ML A-4,A-2 
 0-7 3.6-5.5 .37 NP-5 SIL,L ML,CL-ML A-4 
 7-26 3.6-5.5 .37 8-22 CL,SCL,L CL A-6,A-4,A-7 
 26-56 3.6-5.5 .32 8-25 SCL,L,SL CL A-6,A-7,A-4 
 56-70 3.6-5.5 .37 11-30 SCL,L,SL CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 
 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) PH K  Group  P.I. USDA Unified  AASHTO 

-------------------------------------------------------------------------------------------------------------- 
ORANGEBURG 0-7 4.5-6.0 .10 B NP LS,LFS,S SM A-2 
 0-7 4.5-6.0 .20  NP SL,FSL SM A-2 
 0-7 4.5-6.0 .24  3-16 SCL SM,SM-SC,SC A-4,A-6 
 7-12 4.5-6.0 .20  NP-4 SL SM A-2 
 12-54 4.5-5.5 .24  3-19 SCL,SL SC,CL,SM,SM-SC A-6,A-4 
 54-64 4.5-5.5 .24  8-21 SCL,SC SC,CL A-6,A-4,A-7 
 
OSIER 0-8 3.6-6.0 .10 A/D NP S,LS,FS SP-SM A-2,A-3 
 0-8 3.6-6.0 .15  NP FSL,LFS SM A-2 
 8-48 3.6-6.0 .10  NP S,LS,LFS SP-SM,SM A-2,A-3 
 48-75 3.6-6.0 .05  NP COS,S,FS SP,SP-SM A-1,A-3 
         A-2-4 
 
PACOLET 0-3 4.5-6.5 .15 B NP-3 LS SM A-2 
 0-3 4.5-6.5 .20  NP-7 SL,FSL,L SM,SM-SC A-2,A-1-B 
         A-4 
 0-3 4.5-6.5 .24  4-17 CL,SCL SM-SC,SC A-4,A-6 
 3-29 4.5-6.0 .28  11-30 SC,CL,C ML,MH A-6,A-7 
 29-52 4.5-6.0 .28  5-15 CL,SCL,SL CL,CL-ML,SM-SC,SC A-2,A-4,A-6 
 52-70 4.5-6.0 .28  NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
 
PACOLET 0-3 4.5-6.0 .20 B 4-17 GR-CL,GR-SCL SM,SM-SC,SC A-4,A-6 
 0-3 4.5-6.5 .15  NP-3 GR-SL,GR-FSL SM A-2 
 3-29 4.5-6.0 .28  11-30 SC,CL,C ML,MH A-6,A-7 
 29-52 4.5-6.0 .28  5-15 CL,SCL,SL CL,CL-ML,SM-SC,SC A-2,A-4,A-6 
 52-70 4.5-6.0 .28  NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
 
PACTOLUS 0-40 3.6-5.5 .10 A NP LS,LFS,S SM,SP-SM A-2,A-3 
 40-80 3.6-5.5 .10  NP S LS,LFS SP-SM,SM A-2,A-3 
 
PALMERDALE 0-5 3.6-5.5 .24 B NP-10 CNX-SL,CNX-L,CNX-SIL GC,SM,GM SC A-1,A-2 
         A-3,A-4 
 0-5 3.6-5.5 .24  3-16 CNV-SIL,CNV-SICL GM,SC,GC,SM A-2,A-4 
         A-6,A-1 
 5-80 3.6-5.5 .24  3-16 CNV-SIL,CNV-L,CNX-L GC,SM,GM,SC A-2,A-4 
         A-6,A-1 
 
PAMLICO 0-24  3.6-4.4 - D  MUCK PT 
 24-48 3.6-5.5 .10  NP FS,LFS,S SM,SP-SM A-2,A-3 
 48-72 3.6-5.5 .24  2-15 FSL,SCL SM,SC A-4,A-2-6 
 
PANSEY 0-10 4.5-5.5 .17 D NP LFS,LS SM A-2,A-4 
 0-10 4.5-5.5 .20  NP-4 FSL,SL SM,ML A-2,A-4 
 10-20 4.5-5.5 .24  NP-6 SL,SCL SM A-2,A-4 
 20-35 4.5-5.5 .28  NP-14 SCL SM-SC,SM,SC A-2,A-4,A-6 
 35-70 4.5-5.5 .28  NP-14 SCL,SC SM-SC,SM,SC A-2,A-4,A-6 
 
PAXVILLE 0-15 3.6-6.5 .10 B  NP-7 MK-LFS,MK-FSL,MK-L SM,ML A-2,A-4 
 0-15 3.6-6.5 .15  NP-4 LS,LFS SM A-2 
 0-15 3.6-6.5 .20  NP-7 SL,FSL,L SM,ML A-2,A-4 
 15-40 3.6-5.5 .15  5-15 SCL,SL,L CL-ML,CL,SM-SC,SC A-2,A-4,A-6 
 40-48 3.6-5.5 .10  NP-4 SL,LS,FSL SM,SP-SM A-2,A-3 
 48-99 3.6-5.5 .10  NP LS,S,FS SM,SP-SM A-2,A-3,A-1 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
   Depth   Hydr. ----------Textural Classification ----------- 

Name    (In)    pH    K Group  P.I.    USDA   Unified    AASHTO 
--------------------------------------------------------------------------------------------------------------- 
PELHAM 0-27 3.6-5.5 .10 B/D NP COS,LCOS SM,SP-SM A-2,A-3 
 0-27 3.6-5.5 .10  NP LS,LFS SM A-2 
 0-27 3.6-5.5 .10  NP S,FS SM,SP-SM A-2 
 27-56 3.6-5.5 .24  2-12 SCL,SL,FSL SM,SC,SM-SC A-2,A-4,A-6 
 56-68 3.6-5.5 .24  3-20 SCL,SL,SC SC,SM,ML,CL A-2,A-4 
        A-6,A-7 
 
PEARMON 0-8 4.5-6.5    .37 D 0-15 L CL,CL-ML,ML A-4,A-6 
 8-25 4.5-6.5    .32  15-35 SICL,SIC,C CH,CL,MH,ML A-6,A-7 
 25-54 4.5-6.5    .32  25-50 SIC,C CH,MH A-7 
 54-58     UWB 
 
PHEBA 0-8 4.5-5.5 .43 C NP-8 SIL,L,FSL ML,CL,CL-ML A-4 
 8-21 4.5-5.5 .49  NP-8 SIL,L ML,CL,CL-ML A-4 
 21-60 4.5-5.5 .43  11-16 SIL,L,SICL CL A-6 
 
PHILO 0-15 4.5-6.0    .37 C 3-15 L CL,CL-ML,ML A-4,A-6 
 15-36 4.5-6.0    .32  8-20 L,SIL,SICL CH,CL,MH,ML A-4,A-6,A-7 
 36-50 4.5-6.0    .24  0-8 SR-SL SICL CL,ML,SC,SM A-2-4,A-4 
 
PICKWICK 0-6 4.5-5.5 .37 B 11-8 SICL CL,ML A-6,A-7 
 0-6 4.5-5.5 .43  2-11 SIL ML,CL-ML,CL A-4,A-6 
 6-32 4.5-5.5 .37  11-17 SICL,SIL CL A-6,A-7 
 32-80 4.5-5.5 .37  12-22 SICL,CL,C CL,ML,MH A-6,A-7 
 
PIKEVILLE 0-12 4.5-5.5 24 B NP-4 FSL,SL,L SM,ML A-4 
 12-30 4.5-5.5 37  4-17 SCL,L,GR-L SC,CL,SM-SC,CL-ML A-4,A-6 
 30-40 4.5-5.5 10  2-18 GR-SL,GR-L,GR-SCL SC,SM,GM A-1-B,A-2 
        A-6 
 40-90 4.5-5.5 10  2-16 GRV-SL,GRV-L,GRV-SCL GN-GM,GM,SW-SM,SM A-1,A-2 
 
 
PINE FLAT 0-8 5.1-6.5 .15 B NP LFS,LS SM A-2 
 0-8 5.1-6.5 .20  NP FSL,SL SM A-2,A-4 
 8-37 5.1-6.0 .20  NP-5 FSL,SL,L SM,SM-SC A-2-4,A-4 
 37-80 4.5-6.0 .20  NP-5 SCL,L,SL SM,SM-SC A-2-4,A-4 
 
PIRUM 0-11 4.5-5.5 17 B NP-3 STV-FSL,STV-L SM,ML A-4 
 0-11 4.5-5.5 20  NP-3 ST-FSL,ST-L,CB-L SM,ML A-4 
 11-36 4.5-5.5 32  5-15 SCL,CL,L CL,CL-ML A-4,A-6 
 36-40     UWB 
 
PLUMMER 0-8 3.6-4.4 .10 B/D  - MUCK PT A-8 
 0-8 3.6-5.5 .10  NP LS,LFS SM A-2-4 
 0-8 3.6-5.5 .10  NP S,FS SM,SP-SM A-2-4,A-3 
 8-50 3.6-5.5 .10  NP S,FS,LS SM,SP-SM A-2-4,A-3 
 50-72 3.6-5.5 .15  NP-10 SL,SCL,FSL SM,SC,SM-SC A-2-4,A-4 
 
POARCH 0-7 4.5-5.5 .20 B NP-5 FSL,SL SM,SM-SC A-4,A-2-4 
 0-7 4.5-5.5 .24  NP-5 L,VFSL ML,CL-ML A-4 
 7-32 4.5-5.5 .24  NP-1Q L,FSL,SIL ML,CL-ML,CL A-4 
 32-66 4.5-5.5 .24  2-10 L,FSL,SIL ML,CL,CL-ML A-4 
 
PONZER 0-24 3.6-4.4  D  - MUCK PT 
 24-52 3.6-7.8 .24  NP-20 L,SCL,SIL SM,ML,SC,CL A-2,A-4,A-6 
 52-72      VAR 
 
POPE 0-10 4.5-7.3    .37 B 3-10 L CL,CL-ML,ML A-4 
 10-44 4.5-7.3    .37  3-22 SICL,FSL,L CL,ML,SC,SM A-4,A-6,A-7 
 44-60      VAR 
 
POTTSVILLE 0-5 4.5-6.0    .28 D 0-10 CN-SIL CL,CL-ML,SC,SC-SM A-4 
 5-9 4.5-6.0    .32  2-15 CNV-SIL,CNX-L GC,GC-GM,SC,SC-SM A-1-B,A-2 
         A-4,A-6 
 9-13      WB 
 
PRENTISS 0-26 4.5-5.5 .28 C NP-10 FSL,SL SC,SM-SC,SM A-4 
 0-26 4.5-5.5 .37  NP-10 L,SIL ML,CL,CL-ML A-4 
 26-73 4.5-5.5 .24  4-12 L,SL,FSL CL-ML,CL,SC,SM-SC A-6,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 
---------------------------------------------------------------------------------------------------------- 

PRIM 0-7 7.4-8.4 .15   D 8-20 CBX-L,CBX-SICL,CBX-CL CL,GC,SC A-4,A-6,A-7 
 0-7 7.4-8.4 .24 8-20 CBV-L,CBV-SICL,CBV-CL CL,GC,SC A-4,A-6,A-7 
 7-15 7.4-8.4 .32 8-20 CBV-L,CBX-SL,CBX-CL CL,SC A-4,A-6 
       A-7,A-2 
 15-50    WS 
 
PRUITTON 0-9 4.5-6.0 .37   B 3-10 SIL,L ML,CL,CL-ML A-4 
 9-38 4.5-6.0 .32 3-15 SIL,L ML,CL,CL-ML A-4,A-6 
 38-52 4.5-6.0 .24 0-11 CR-SL,CR-L,CR-SIL ML,CL,SM,SC A-1,A-2 
       A-4,A-6 
 
PURDY 0-9 3.6-5.5 .43   D 2-25 SIL,L,SICL ML,CL A-4,A-6,A-7 
 9-42 3.6-5.5 .28 2-45 SIC,C,CL ML,CL,CH A-4,A-6,A-7 
 42-50 3.6-5.5 .28 2-45 SIC,CL,C ML,CL,CH A-4,A-6,A-7 
 
QUITMAN 0-11 4.5-5.5 .17   C NP-3 LFS SM A-2 
 0-11 4.5-5.5 .28 NP-3 FSL,L,SIL SM,ML A-4,A-2 
 11-18 4.5-5.5 .28 4-15 FSL,L,SCL SC,CL,CL-ML,SM-SC A-4,A-6 
 18-65 4.5-5.5 .28 11-20 SCL,L,CL CL,SC A-6,A-7 
 
RAINS 0-12 3.6-6.5 .15  B/D NP-4 LS,LFS,S SM A-2 
 0-12 3.6-6.5 .20 NP-10 SL,FSL SM,ML A-2,A-4 
 0-12 4.5-6.5 .28  NP-12 VFSL,L SM,ML,SC,CL A-4,A-6 
 12-40 3.6-5.5 .24  4-20 SCL,CL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 40-62 3.6-5.5 .28  4-28 SCL,CL,SC SC,SM-SC,CL,CL-ML A-4,A-6,A-7 
 62-79 3.6-5.5 .28  3-18 SL,SCL,SC SM,SC,ML,CL A-2,A-4,A-6 
 79-85     VAR 
 
RARDEN 0-5 4.5-5.5 .32 C 2-15 GR-L CL,CL-ML,ML A-4,A-6 
 5-9 4.5-5.5 .32  5-30 SICL,CL,SIC CH,CL,MH,ML A-4,A-6,A-7 
 9-32 4.5-5.5 .32  25-50 C CH,MH A-7 
 32-36 4.5-6.0 .32  20-50 C,SIC CH,MH A-7 
 36-60     WB 
 
RED BAY 0-6 4.5-6.0 .15 B NP LS,LFS SM A-2 
 0-6 4.5-6.0 .20  NP-10 SCL SM-SC,SC,SM A-2,A-4 
 0-6 4.5-6.0 .20  NP-4 SL,FSL,L SM,SM-SC A-2,A-4 
 6-20 4.5-6.0 .15  NP-10 SL,SCL SM,SC,SM-SC A-2,A-4 
 20-52 4.5-5.5 .17  4-16 SCL SM-SC,SC A-2,A-4,A-6 
 52-72 4.5-5.5 .24  8-21 SCL,SC SC,CL A-6,A-4,A-7 
 
REMBERT 0-5 4.5-6.5 .20 D 0-7 FSL,SL SM,SM-SC A-4 
 0-5 4.5-6.5 .24  5-15 CL,SCL,L CL,CL-ML A-4,A-6 
 5-33 4.5-5.5 .20  15-25 C,SC,CL CL A-6,A-7 
 33-54 4.5-5.5 .17  4-15 SCL,CL,SC SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 54-65 4.5-5.5 .17  NP-10 SCL,SL,LS SC,SM,SM-SC A-2,A-4 
 
REMLAP 0-7 3.6-5.0 .32 C 8-22 SICL,SIL,L ML,CL A-4,A-6,A-7 
 7-30 3.6-5.0 .24  30-44 C MH A-7 
 30-80 3.6-5.0 .24  25-41 C MH A-7 
 
RIVERVIEW 0-6 4.5-6.5 .20 B NP LS,LFS SM A-2,A-4 
 0-6 4.5-6.5 .24  NP-7 SL,FSL ML,SM,CL-ML,SM-SC A-2,A-4 
 0-6 4.5-6.5 .32  3-14 SIL,L,VFSL CL,CL-ML,ML A-4,A-6 
 6-39 4.5-6.0 .24  3-20 SCL,SICL,L CL,ML,CL-ML A-4,A-6 
 39-70 4.5-6.0 .17  NP-7 LFS,SL,S SM,SM-SC A-2,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth   Hydr. ----------Textural Classification ----------- 

Name (In) PH    K Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
ROANOKE 0-7 3.6-5.5 .28 D NP-7 FSL SM,ML,CL-ML,SM-SC A-2,A-4 
 0-7 3.6-5.5 .37  10-20 SICL,CL CL A-6,A-7 
 0-7 3.6-5.5 .37  5-16 SIL,L SM-SC,CL-ML,CL,SC A-4,A-6 
 7-12 3.6-5.5 .24  14-20 CL,SICL CL A-6,A-7 
 12-50 3.6-5.5 .24  22-40 C,SIC,CL CH,CL A-7 
 50-72 3.6-6.5 .24  NP-40 SR-S-C CL-ML,GM-GC,CH,SM A-1,A-2,A-4 
 
ROBERTSDALE 0-6 4.5-6.0 .24 C NP-7 FSL,L SM-SC,CL-ML,SM,ML A-4 
 6-21 4.5-5.5 .28  4-10 CL,SCL,L CL-ML,CL,SC,SM-SC A-4 
 21-74 4.5-5.5 .28  4-12 SCL,CL,L SC,CL,CL-ML,SM-SC A-4,A-6 
 
ROBERTSVILLE 0-4 6.1-8.4 .32 D 10-24 SIL MH,ML A-6,A-7 
 4-60 6.1-8.4 .32  18-34 SIC,C CH,CL A-7 
 
RUMFORD 0-17 3.6-5.5 .17 B NP LFS,LS SM A-2,A-1 
 0-17 3.6-5.5 .24  NP-6 FSL,SL SM,SM-SC A-2,A-4 
 17-37 3.6-6.0 .17  NP-12 FSL,SL,SCL SM,SC,SM-SC A-2,A-4,A-6 
 37-60 3.6-6.5 .17  NP-6 SR-SL-GR-S SM,SP,GP,GM A-1,A-2 
        A-3,A-4 
 
RUSTON 0-16 4.5-6.5 .15 B NP-3 GR-FSL,GR-SL,GR-L SM A-2-4,A-1-B 
 0-16 4.5-6.5 .20  NP-3 LFS SM A-2-4 
 0-16 4.5-6.5 .28  NP-3 FSL,SL SM,ML A-4,A-2-4 
 16-41 4.5-6.0 .28  11-20 SCL,L,CL SC,CL A-6 
 41-47 4.5-6.0 .32  NP-7 FSL,SL,LS SM,ML,CL-ML,SM-SC A-4,A-2-4 
 47-80 4.5-6.0 .28  11-20 SCL,L,CL SC,CL A-6 
 
SACUL 0-10 4.5-5.5 .17 C NP LFS,LS SP-SM,SM A-2 
 0-10 4.5-5.5 .20  NP-3 GR-FSL,GR-L,GR-SL SM,ML A-4 
 0-10 4.5-5.5 .32  NP-3 SL,FSL,L SM,ML A-4 
 10-44 4.5-5.5 .32  20-40 C,SIC CH,CL A-7 
 44-72 4.5-5.5 .37  8-32 SICL,SIL,CL CL,CH,SC A-6,A-7,A-4 
 
SAFFELL 0-8 4.5-5.5 .10 B NP GRV-LS,GRV-LFS GM,GP-GM A-1,A-2 
 0-8 4.5-5.5 .15  NP-3 GRV-SL,GRV-FSL GM A-1,A-2 
 8-14 4.5-5.5 .28  4-18 GR-FSL,GR-SCL,GR-L GC,SC,SM-SC,GM-GC A-2,A-1 
 14-47 4.5-5.5 .28  4-18 GRV-SCL,GRV-FSL,GRV-L GC,SC,SM-SC,GM-GC A-2,A-1 
 47-72 4.5-5.5 .17  NP-15 GR-SL,GRV-SL,GR-LS GM,GC,SM,SC A-1,A-2,A-3 
 
SAFFELL 0-8 4.5-5.5 .20 B NP-3 GR-FSL,GR-SL,GR-LFS SM A-1,A-2,A-4 
 0-8 4.5-5.5 .28  NP-3 GR-SIL,GR-L SM A-2,A-4 
 0-8 4.5-5.5 .24  NP-3 FSL,SL,LFS SM,ML A-2,A-4 
 8-14 4.5-5.5 .28  4-18 GR-FSL,GR-SCL,GR-L GC,SC,SM-SC,GM-GC A-2,A-1 
 14-47 4.5-5.5 .28  4-18 GRV-SCL,GRV-FSL,GRV-L GC,SC,SM-SC,GM-GC A-2,A-1 
 47-72 4.5-5.5 .17  NP-15 GR-SL,GRV-SL,GR-LS GM,GC,SM,SC A-1,A-2,A-3 
 
SANGO 0-11 4.5-5.5 .43 C 2-9 SIL CL-ML,ML A-4 
 11-27 4.5-5.5 .43  5-16 SIL CL-ML,CL A-4,A-6 
 27-66 4.5-5.5 .43  5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 66-99 4.5-5.5 .28  12-3 C,CR-C,SICL MH,CH,GC,CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 

 Depth   Hydr.  ----------TexturaL Classification ---------- 
Name (In) pH  K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
SAUCIER 0-12 3.6-5.5 .24 C NP-4 FSL,SL SM,ML,SM-SC A-4 
 0-12 3.6-5.5 .24  2-10 L ML,CL-ML,CL A-4 
 12-48 3.6-5.5 .32  5-15 L,CL,SCL CL,SM-SC,SC,CL-ML A-6,A-4 
 48-60 3.6-5.5 .32  6-25 SICL,CL,SCL CL,SM-SC,SC,CL-ML A-7,A-6,A-4 
 60-72 3.6-5.5 .32  22-34 C,SIC,CL CH,CL A-7 
 
SAVANNAH 0-11 3.6-5.5 .24 C NP-4 FSL,SL SM,ML A-2-4,A-4 
 0-11 3.6-5.5 .28  9-16 CL CL A-6,A-4 
 0-11 3.6-5.5 .37  NP-7 L,SIL ML,CL-ML A-4 
 11-28 3.6-5.5 .28  7-19 SCL,CL,L CL,SC,CL-ML A-4,A-6 
 28-68 3.6-5.5 .24  7-19 L,CL,SCL CL,SC,CL-ML A-4,A-6,A-7 
 
SAWYER 0-5 4.5-5.5 .43 C NP-7 SIL,L ML,CL-ML A-4 
 5-29 4.5-5.5 .37  10-20 SICL,L,SIL CL A-6,A-4 
 29-80 4.5-5.5 .32  20-35 SIC,C CH,CL A-7 
 
SCRANTON 0-7 4.5-6.5 .10 A/D NP S,FS SP-SM,SM A-2,A-3,A-1 
 0-7 4.5-6.5 .15  NP LS,LFS SM,SP-SM A-2,A-4 
 7-41 4.5-6.0 .10  NP LS,S,FS SP-SM,SM A-2,A-3,A-1 
 41-72 4.5-6.0 .10  NP S,FS SP-SM,SM,SP A-2,A-3,A-1 
 
SEARCY 0-3 3.6-6.0 .20 C NP-7 S,FSL SM,ML,CL-ML A-4,A-2 
 0-3 3.6-6.0 .24  3-16 L,CL,SCL CL,ML,SM-SC A-4,A-6 
 3-8 3.6-6.0 .24  11-17 CL,SCL,C CL,SC A-6,A-4 
 8-37 3.6-6.0 .28  15-22 C,SC CH,SC A-7 
 37-65 3.6-6.0 .28  20-35 C,SC,SIC CH,SC A-7 
 
SEQUATCHIE 0-12 4.5-5.5 .32 B 2-10 L,FSL,SIL ML,CL-ML,CL,SM A-2,A-4 
 12-46 4.5-5.5 .24  5-15 CL,L,SIL CL-ML,CL A-4,A-6 
 46-72 4.5-5.5 .24  2-10 SL,L,FSL ML,CL-ML,CL,SM A-2,A-4 
 
SEQUOIA 0-5 3.6-5.5    .32 C 12-30 SIC CH,CL A-6,A-7 
 5-18 3.6-5.5    .28  14-37 SICL,SIC,C CH,CL,MH,ML A-7 
 18-36     VAR 
 36-40     WB 
 
SHADYGROVE 0-6 4.5-5.5 .24 C NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-6 4.5-5.5 .37  5-16 SIL,L CL-ML,CL A-4,A-6 
 0-6 4.5-5.5 .37  7-26 SIL,L CL A-4,A-6,A-7 
 6-23 4.5-5.5 .32  22-40 C,CL,SC CL,CH A-7 
 23-65 4.5-5.5 .24  22-40 FL-C,FLV-C,FLV-CL GC,SC,CL,CH A-7,A-2-7 
 
SHATTA 0-6 5.1-6.5 .37 C 3-7 SIL,L,VFSL ML,CL-ML A-4 
 6-30 4.5-6.0 .37  11-18 SICL,L,SIL CL A-6 
 30-70 4.5-5.5 .37  8-14 L,SIL,SICL CL A-6,A-4 
 
SHUBUTA 0-8 4.5-6.0 .17 C NP LS SM A-2 
 0-8 4.5-6.0 .28  NP-10 SL,FSL,L SM,ML,CL-ML,CL A-2,A-4 
 0-8 4.5-6.0 .28  10-18 CL,SCL CL A-6 
 8-52 4.5-5.5 .28  16-40 C,SC,CL CH,CL,SC 
 52-70 4.5-5.5 .28  15-40 C,SC,SCL CH,CL,SC A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth   Hydr.  ----------Textural Classification ---------- 

 Name          (In) pH  K Group  P.I. USDA Unified  AASHTO 
--------------------------------------------------------------------------------------------------------------- 
SIPSEY 0-16 4.5-6.0 .15 B NP LS SM A-2 
 0-16 4.5-6.0 .24  NP-7 FSL,SL SM,SM-SC A-2,A-4 
 16-31 4.5-6.0 .32  NP-15 SL,L,SCL SM-SC,SC,CL-ML,CL A-4,A-6 
 31-60     WB 
 
SMITHDALE 0-11 4.5-5.5 .17 B NP LS,LFS SM A-2 
 0-11 4.5-5.5 .28  NP-5 SL,FSL,L SM,SM-SC A-4,A-2 
 11-38 4.5-5.5 .24  7-16 CL,SCL,L SM-SC,SC,CL,CL-ML A-6,A-4 
 38-80 4.5-5.5 .28  NP-11 L,SL SM,ML,CL,SC A-4 
 
SMITHTON 0-10 4.5-5.5 .32 D NP FSL,SL ML,SM A-2,A-4 
 0-10 4.5-5.5 .32  NP-7 L,VFSL SM,ML,CL-ML A-2,A-4 
 10-38 4.5-5.5 .32  2-7 FSL,L ML,CL-ML A-4 
 38-72 4.5-5.5 .37  5-15 FSL,L,SIL CL-ML,CL A-4,A-6 
 
SPADRA 0-8 4.5-6.0 .37 B NP-3 FSL,L,SIL ML,SM A-2,A-4 
 8-39 4.5-6.0 .37  NP-15 L,SCL,CL CL,CL-ML,ML A-4,A-6 
 39-72 4.5-6.0 .24  NP-10 FSL,SL,GR-FSL ML,CL,SM,SC A-4,A-2,A-1 
 
SPRINGHILL 0-5 4.5-5.5 .15 B NP LS,LFS SM A-2 
 0-5 4.5-5.5 .20  NP SL,FSL SM A-2 
 0-5 4.5-5.5 .24  3-16 SCL SM,SM-SC,SC A-4,A-6 
 5-11 4.5-5.5 .20  NP-4 SL,FSL SM A-2 
 11-45 4.5-5.5 .24  8-21 SL,SCL SC,CL,SM-SC A-6,A-4 
 45-65 4.5-5.5 .20  3-16 LS,SL SM,SM-SC A-2,A-4 
 
STARR 0-10 5.1-6.5 .24 C NP-7 SL, FSL SM,SM-SC A-4,A-2 
 0-10 5.1-6.5 .28  3-12 L ML,CL-ML,CL A-4,A-6 
 0-10 5.1-6.5 .28  3-23 SIL,SICL,SCL ML,CL-ML,CL A-4,A-6,A-7 
 10-53 5.1-6.5 .28  3-23 CL,SIL,SICL ML,CL-ML,CL A-4,A-6,A-7 
 53-70 5.1-6.5 .28  NP-15 GR-SI,SCL,CL SM,SM-SC,SC A-2,A-4,A-6 
 
STASER 0-35 5.6-7.3 .32 B 3-15 SIL,L,FSL CL,CL-ML,ML A-4,A-6 
 35-52 5.6-7.3 .28  5-15 SIL,L,FSL CL,CL-ML,SC,SM-SC A-4,A-6,A-2 
 
STATE 0-10 3.6-5.5 .28 B NP-15 SIL,L SM,SC,ML,CL A-4,A-6 
 0-10 3.6-5.5 .28  NP-b LS,LFS SM,SM-SC  A-2,A-1 
 0-10 3.6-5.5 .28  NP-7 FSL,SL SM,ML,CL-ML,SM-SC A-2,A-4 
 10-45 3.6-5.5 .28  8-22 L,CL,SCL CL,SC  A-4,A-6 
 45-60 3.6-5.5 .17  NP-7 SR-S-FSL SM,SM-SC,SP-SM A-1,A-2 
         A-3,A-4 
 
STEMLEY 0-7 5.1-6.5 .20 C NP-4 CR-SL,CR-FSL SM,SM-SC              A-2,A-1 

0-7 5.1-6.5 .24 NP-7 CR-L,CR-SIL ML,SM,CL-ML,GM A-4,A-2,A-1 
7-17 3.6-5.5 .28 12-20 CR-L,CR-SIL SC,CL,GC A-6,A-2 
17-33 3.6-5.5 .24 2-10 CR-L,CR-SIL,CR-SCL GM-GC,GM,GC,SC A-2,A-1 
33-65 3.6-5.5 .28 2-10 CR-L,CR-SIL,CR-SCL CL,GM-GC,GM,SC A-1,A-2,A-4 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 Depth   Hydr.  ----------Textural Classification 
Name (In) PH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
STERRETT 0-8 4.5-6.0    .24   D NP-7 FSL,SL ML,SM A-4,A-2-4 
 0-8 4.5-6.0 .37 NP-7 SIL,SICL ML A-4 
 8-14 4.5-5.5 .32 3-20 SIL,L ML,CL-ML,CL A-4,A-6 
 14-58 4.5-5.5 .32 5-20 L,CL,SICL CL,CL-ML A-4,A-6 
 58-74 5.6-7.8 .32 3-20 L,SL,SCL CL,SM,SC,ML A-4,A-6 
 
STOUGH 0-20 4.5-5.5    .28   C NP-7 FSL,SL SM-SC,SM,ML,CL-ML A-4 
 0-20 4.5-5.5 .37 NP-7 L ML,CL-ML A-4 
 20-26 4.5-5.5 .37 NP-8 L,FSL,SL ML,CL,CL-ML A-4 
 26-68 4.5-5.5 .37 8-15 SL,SCL,L SC,CL A-4,A-6 
 
SUBRAN 0-6 4.5-6.5    .20   C NP-7 FSL,SL SM,ML,CL-ML A-4,A-2 
 0-6 4.5-6.5 .24 9-16 L,CL CL,ML A-4,A-6 
 6-33 4.5-6.0 .28 16-40 CL,C CL,CH A-7 
 33-65 4.5-6.0 .28 16-40 CL,C,SIC CL,CH A-7 
 
SUCARNOOCHEE 0-22 6.6-8.4    .32   D 15-35 SIC,C CL,CH,MH A-7 
 0-22 6.6-8.4 .32 7-25 SICL CL A-4,A-6,A-7 
 22-32 6.6-8.4 .32 20-40 SIC,C MH,CH,CL A-7 
 32-65 6.6-8.4 .32 25-45 SIC,C CH,MH A-7 
 
SUFFOLK 0-11 3.6-5.5    .24   B NP-6 LFS,LS SM,SM-SC A-1,A-2,A-4 
 0-11 3.6-5.5 .28 NP-7 FSL,SL,L SM,SM-SC,ML,CL-ML A-2,A-4 
 11-38 3.6-5.5 .24 10-25 SCL,CL,SL SC,CL A-2,A-6 
 38-65 3.6-6.0 .17 NP-7 LFS,FSL,GR-S SP,SM,SM-SC A-1,A-2 
       A-3,A-4 
 
SULLIVAN 0-46 5.1-7.3    .32   B 3-10 L,SIL,FSL ML,CL,CL-ML,SM A-4 
 46-58 5.1-7.3 .32 3-10 GR-FSL,GR-L,SIL SM,SM-SC,SC,GM A-4,A-2 
 
 
SUMTER 0-10 6.6-8.4 .37   C 16-25 SIC,C,SICL CL A-7,A-6 
 0-10 6.6-8.4 .37 4-20 SIL  ML,CL-ML,CL A-6,A-4 
 10-21 7.4-8.4 .37 16-32 SIC,C,SICL CH,CL A-7,A-6 
 21-28 7.4-8.4 .32 16-32 CN-SICL,SICL,SIC CH,CL A-6,A-7 
 28-60    WB 
 
 
SUNLIGHT 0-3 4.5-5.5 .24   D NP-10 CN-SL,CN-SIL,CN-L SM,ML,GM A-4 
 0-3 4.5-5.5 .28 NP-10 SL,SIL,L SM,ML A-4 
 3-5 4.5-5.5 .24 4-15 CN-SL,CN-SICL,CN-L SM-SC,GC,GM-GC,CL A-4,A-6 
 5-12 4.5-5.5 .17 4-15 CNV-SIL,CNV-SICL,CN-L GC,GM-GC A-2,A-4,A-6 
 12-24    WB 
 
SUNSWEET 0-4 4.5-5.5 .20   C NP GR-SL,GR-LS SM,GM A-2,A-1-B 
 0-4 4.5-5.5 .24 NP SL,LS SM A-2,A-1-B 
 4-11 4.5-5.5 .37 8-16 C,SC,SCL CL,SC A-6,A-7,A-4 
 11-60 4.5-5.5 .28 13-24 C,SC CL A-6,A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

Depth  Hydr. ----------Textural Classification----------- 
 Name (In) pH K   Group P.I. USDA Unified  AASHTO 
-------------------------------------------------------------------------------------------------------------- 
SUSQUEHANNA 0-5 4.5-5.5 .17 D NP LS SM A-2 
 0-5 4.5-5.5 .28  NP FSL,SL ML,SM A-4 
 0-5 4.5-5.5 .37  5-15 SIL,L CL-ML,CL A-4,A-6 
 5-77 4.5-5.5 .32  28-56 C,SICL,SIC CH A-7 
 
SYLACAUGA 0-5 4.5-6.0 .37 D 5-12 SIL,L,VFSL CL,CL-ML A-4,A-6 
 5-50 4.5-6.0 .32  12-20 SIL,SICL,CL CL A-6 
 50-60 4.5-6.0 .17  5-10 SR-S-GR-L SM-SC,SC A-2 
 
TADLOCK 0-5 4.5-6.5 .24 B NP-7 FSL,L SM,SM-SC,ML,CL-ML A-4 
 5-72 4.5-6.5 .17  16-25 C,CL CL A-7 
 
TAFT 0-9 4.5-5.5 .43 C 2-10 SIL CL-ML,ML A-4 
 9-24 4.5-5.5 .43  5-16 SIL,SIC CL-ML,CL A-4,A-6 
 24-64 4.5-5.5 .43  5-20 SIL,SICL CL-ML,CL A-4,A-6,A-7 
 64-80 4.5-5.5 .37  12-22 SICL,C,CR-SICL ML,GC,CL A-6,A-7 
 
TALBOTT 0-6 5.1-6.0 32 C 12-32 SICL,C,SIC CL,CH,ML,MH A-6,A-7 
 0-6 5.1-6.0 37  8-16 SIL CL,ML A-4,A-6 
 6-37 5.1-7.8 24  20-45 C,SIC CL,MH,CH A-6,A-7 
 37-41    UWB 
 
TALLADEGA 0-9 4.5-5.5 .28 C NP-10 CN-SIL,CN-L SM,SC,SM-SC,GM A-4,A-2,A-1 
 0-9 4.5-5.5 .32  NP-10 SIL,L SM,SC,ML,SM-SC A-4 
 9-22 4.5-5.5 .28  7-15 CN-CL,CN-SIL,CN-SICL GM,GC,SC,SM A-4,A-6,A-2 
 22-26     VAR 
 26-30     WB 
 
TALLAPOOSA 0-4 4.5-5.0 .20 C NP-7 GR-FSL,GR-SL SM,GM A-4,A-2 
 0-4 4.5-5.0 .24  1-9 GR-L,GR-SIL SM,GM A-4,A-5 
         A-2-5 
 4-10 4.5-5.0 .37  8-14 GR-L,GR-SICL,GR-CL SC,ML,CL,GC A-4,A-6 
 10-19 4.5-5.0 .20  NP-6 GR-L SM,ML,GM A-4 
 19-60     WB 
 
TALLAPOOSA 0-4 4.5-5.0 .28 C NP-7 FSL,SL SM,ML,SM-SC,CL-ML A-4,A-2 
 0-4 4.5-5.0 .32  1-9 L,SIL SM,ML A-4,A-5 
 4-10 4.5-5.0 .37  3-14 SICL,CL,L ML,CL A-4,A-6 
 10-19 4.5-5.0 .20  NP-6 L                        ML,SM A-4 
 19-60     WB 
 
TANYARD 0-6 5.1-6.0 .28 C NP-7 SL,FSL SM,ML A-4 
 0-6 5.1-6.0 .32  4-20 SIL,L CL,CL-ML A-4,A-6 
 6-10 4.5-6.0 .32  4-20 L,SIL,CL CL,CL-ML A-4,A-6 
 10-59 4.5-6.0 .28  12-28 SIL,L,SICL CL A-6,A-7 
 59-72 5.6-7.8 .24  7-24 SCL,CL,L SC,CL A-4,A-6,A-7 
 
TARBORO 0-40 4.5-6.5 10    A NP LS,S SM,SP-SM,SW-SM A-2,A-3,A-1 
 40-80 4.5-6.5 10 NP S,COS,LS SP,SP-SM,SW-SM,SM A-2,A-3,A-1 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 

 Depth   Hydr.  ----------Textural Classification ---------- 
Name (In) pH K Group  P.I. USDA Unified  AASHTO 

--------------------------------------------------------------------------------------------------------------- 
TASSO 0-8 4.5-5.5 .32 B 3-9 CR-SIL,CR-L ML,CL,CL-ML A-4 
 0-8 4.5-5.5 .37  3-9 SIL,L ML,CL-ML,CL A-4 
 8-23 4.5-5.5 .32  9-15 SIL,L,SICL CL A-4,A-6 
 23-34 4.5-5.5 .32  9-15 SICL,CL,CR-SICL CL A-4,A-6 
 34-60 4.5-5.5 .28  14-25 C,CL,SICL CL,ML,MH,CH A-6,A-7 
 
TATE 0-7 5.1-6.0    .28   B NP-13 L,FSL CL,ML,SM,SC A-4,A-6 
 7-38 5.1-6.0   2-12 CL,SCL,L CL,ML,CL-ML A-4,A-6 
 38-72 5.1-5.5   NP-7 GR-FSL CL,ML,GM,GM-GC A-1,A-3,A-4 
 
TATUM 0-6 4.5-5.5 .15 B NP-10 GR-FSL ML,GC,SM A-4 

0-6 4.5-5.5 .15 20-40 GR-SICL,GR-CL CL,GC,SC,CH A-7 
 0-6 4.5-5.5 .20  NP-10 GR-SIL,GR-L,GR-VFSL GM,ML,SM A-4 
 6-42 4.5-5.5 .28  20-45 SICL,SIC,GR-C MH,GM,SM,GC A-7 
 42-46     WB 
 
TATUM 0-6 4.5-5.5 .20 B NP-10 FSL ML,CL,CL-ML,SM A-4 
 0-6 4.5-5.5 .32  12-20 SICL,CL CL A-6,A-7 
 0-6 4.5-5.5 .37  5-15 SIL,L,VFSL ML,CL,CL-ML A-4,A-6 
 6-42 4.5-5.5 .28  20-45 SICL,SIC,C MH,CH A-7 
 42-46     WB 
 
TELLICO 0-8 4.5-5.5 .24 B 12-20 CL CL A-6,A-7 
 0-8 4.5.5.5 .24  3-15 L,SL CL,CL-ML,ML A-4,A-6 
 8-44 4.5-5.5 .28  15-27 CL,C,SC CL,CH A-6,A-7 
 44-58 4.5-5.5 .28  4-20 SL,CL,CN-CL GM-GC,SM-SC,SC,GC A-4,A-6 
        A-2,A-1 
 58-62    UWB 
 
TIFTON 0-10 4.5-6.0 .10 B NP LS,S,FS SM,SP-SM A-2 
 0-10 4.5-6.0 .17  NP-6 SL,FSL,LFS SM,SM-SC A-2 
 10-18 4.5-6.0 .24  NP-7 SL,GR-SL,FSL SM,SM-SC A-2 
 18-33 3.6-6.0 .24  8-22 SCL,GR-SCL SC,CL A-2,A-6,A-4 
 33-64 4.5-5.5 .17  8-23 SCL,SC SC,CL A-2,A-6 
        A-7,A-4 
 64-85 4.5-5.5 .17  8-23 SCL,SC SC,CL A-4,A-6,A-7 
 
TILDEN 0-7 3.6-5.5    .28 C 0-5 FSL CL-ML,ML,SC-SM,SM A-2,A-4 
 7-26 3.6-5.5    .37  8-22 CL,SCL,L CL A-4,A-6,A-7 
 26-56 3.6-5.5    .32  8-25 SCL,L,SL CL A-4,A-6,A-7 
 56-70 3.6-5.5    .37  11-30 SCL,L,SL CL A-6,A-7 
 
TILSIT 0-9 3.6-5.5    .43 C NP-10 SIL,L ML,CL,CL-ML A-4 
 9-24 3.6-5.5    .43  5-20 SIL,SICL,L CL,CL-ML A-4,A-6 
 24-56 3.6-5.5    .43  5-25 SIL,SICL,L CL,CL-ML A-4,A-6,A-7 
 56-65 3.6-5.5    .43  5-35 SIL,SICL,SIC CL,CH,CL-ML A-4,A-6,A-7 
 65     UWB 
 
TOCCOA 0-10 5.1-6.5 .10 B NP-4 SL,LS SM A-2,A-4 
 0-10 5.1-6.5 .24  NP-4 FSL,L,SIL SM,ML A-2,A-4 
 10-60 5.1-6.5 .10  NP-4 SL,L SM,ML A-2,A-4 
 
TOWNLEY 0-6 3.6-5.5 .24 C 12-30 GR-CL,CN-CL,CN-C CL,CH,GC,SC A-6,A-7 
 0-6 3.6-5.5 .28  NP-10 GR-SL,GR-L,GR-SIL ML,CL,CL-ML,GM A-2,A-4 
 0-6 3.6-5.5 .28  NP-7 CN-SL,CN-L,CN-SIL ML,CL-ML,SM,GM A-2,A-4 
 6-22 3.6-5.5 .28  14-37 SICL,SIC,C CL,ML,CH,MH          A-7 
 22-35     VAR 
 35-40     UWB 
 
TOWNLEY 0-6 3.6-5.5 .28 C NP-7 SL,FSL SM,CL-ML,ML A-2,A-4 
 0-6 3.6-5.5 .32  12-30 SICL,CL,C CL,CH A-6,A-7 
 0-6 3.6-5.5 .37  NP-10 L,SIL ML,CL,CL-ML A-4 
 6-22 3.6-5.5 .28  14-37 SICL,SIC,C CL,ML,CH,MH A-7 
 22-35     VAR 
 35-40     UWB 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
                                              

               Depth                     Hydr. ----------Textural Classification ----------- 
 Name          (In)          pH       K  Group P.I.    USDA         Unified               AASHTO 
--------------------------------------------------------------------------------------------------------------- 
TOXEY 0-3 4.5-5.5    .32   D 30-40 C CH,CL A-7 
 3-15 4.5-6.0    .32 45-60 C,SIC CH A-7 
 15-24 6.1-8.4    .37 30-40 C,SIC,SICL CH,CL A-6,A-7 
 24-80 7.4-8.4    .28 15-40 CL,SICL,C CH,CL A-6,A-7 
 
TRINITY 0-6 7.4-8.4    .32   D 35-60 C CH A-7-6 
 6-64 7.4-8.4 .32 35-60 C CH A-7-6 
 64-75 7.4-8.4 .32 35-60 C CH A-7-6 
 
TROUP 0-53 4.5-6.0    .10   A NP LS,LFS SM,SP-SM A-2,A-4 
 0-53 4.5-6.0 .10 NP S,FS,COS SM,SP-SM A-2 
 53-80 4.5-5.5 .20 4-20 SCL,SL,FSL SC,SM-SC,CL-ML,CL A-4,A-2,A-6 
 
TUMBLETON 0-4 4.5-6.5    .15   C NP GR-SL,GR-LS SM A-1,A-2,A-4 
 0-4 4.5-6.5 .20 NP-6 SL,LS SM,SM-SC,ML,CL-ML A-2-4,A-4 
 4-10 3.6-5.5 .32 15-25 SC,SCL SC,CL A-6,A-7 
 10-49 3.6-5.5 .32 22-45 SC,C CH,CL,SC A-7,A-7-5 
 49-56 3.6-5.5 .32 16-47 SC,C,SCL CH,CL,SC,MH A-6,A-7 
 56-72    VAR 
 
TUPELO 0-8 4.5-6.0    .32   D 8-20 SICL,CL CL,ML A-4,A-6,A-7 
 0-8 4.5-6.0 .37 3-10 SIL,L CL-ML,CL,ML A-4 
 8-15 4.5-6.0 .32 9-27 SICL,SIC,SIL CL,CH,MH A-6,A-7,A-4 
 15-65 5.1-8.4 .28 17-40 C,SIC,SICL CH,MH,CL A-7 
 
TUSCUMBIA 0-4 5.1-8.4    .32   D 15-25 SIC,C CL A-7,A-6 
 0-4 5.1-8.4 .32 15-25 SICL,CL,SCL CL A-6,A-7-6 
 4-50 5.1-8.4 .28 30-50 C,SIC,SICL CH A-7 
 
TUSOUITEE 0-13 4.5-6.5    .24   B NP-7 FSL,SL SM,SM-SC A-2,A-4 
 0-13 4.5-6.5 .28 NP-7 L,SIL ML,CL-ML,CL,SM A-4,A-5 
 13-26 4.5-6.0 .20 6-15 L,SL,FSL SM-SC,SM,ML,CL-ML A-4,A-6 
 26-47 4.5-6.0 .17 6-15 ST-L,ST-FSL,ST-SL SM,SM-SC A-2,A-4 
 47-65 4.5-6.0 .15 NP-7 STV-L,STV-FSL,STV-SL SM,SM-SC,GM A-2,A-4,A-1 
 
TYLER 0-11 4.5-5.5    .43   C 2-10 SIL CL-ML,ML A-4 
 11-34 4.5-5.5    .43 5-16 SIL,SICL CL,CL-ML A-4,A-6 
 34-60 4.5-5.5    .43 5-20 SIL,SICL CL,CL-ML A-4,A-6,A-7 
 60-85 4.5-5.5    .37 12-22 SICL,C,CR-SICL CL,GC,ML A-6,A-7 
  
UCHEE 0-26 4.5-5.5    .10   A NP LS,S,LFS SM A-2,A-1-B 
 26-39 4.5-5.5 .24 6-20 SL,SCL SC,SM-SC A-2,A-4,A-6 
 39-47 4.5-5.5 .28 18-38 SCL,SC,C MH,CH,CL,SC A-7 
 47-66 4.5-5.5 .28 15-35 SL,SCL,SC MH,CH,CL,SC A-6,A-7 
       A-2-7 
 66-84 4.5-5.5 .24 NP-7 SL,LS SP-SM,SM,SM-SC A-2,A-1-B 
 
 
UNA 0-6 4.5-5.5    .32   D 20-40 C,SICL,SIC CH,CL A-7 
 0-6 4.5-5.5 .32 3-22 CL,L,SCL CL,ML,SC,CL-ML A-6,A-4 
 6-57 4.5-5.5 .28 20-40 C,SICL,SIC CH,CL A-7 
 
URBO 0-9 4.5-5.5    .28   D 20-36 CL,SIC,C CL,CH A-7 
 0-9 4.5-5.5 .49 15-25 SICL,SIL CL A-6 
 9-71 4.5-5.5 .28 20-36 SIC,CL,SICL CL,CH A-7 
 
VAIDEN 0-4 4.5-6.5    .32   D 20-30 SIC,C,SICL MH,CH A-7 
 4-26 4.5-6.0    .32 30-50 C CH,MH A-7 
 26-80 4.5-7.8    .32 30-52 C CH A-7 
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
 
                Depth                     Hydr-               -----------Textural Classification---------       
 Name           (In)         pH        k  Group  P.I.     USDA                    unified           AASHTO 
--------------------------------------------------------------------------------------------------------------- 
VANCE 0-5 4.5-6.0 .15 C NP-7 GR-SL,GR-COSL SM,GM,GM-GC,SM-SC A-1,A-2 
  0-5 4.5-6.0 .24  NP-7 FSL,SL,COSL SM,SM-SC A-2,A-4        
  29-72               VAR 
 
VARINA 0-14 4.5-6.5 15 C NP-3 LS SM,SP-SM A-2 
  0-14 4.5-6.5 17  NP-7 SL SM,SM-SC A-2,A-4 
  14-38 4.5-5.5 28  11-25 SC,CL,C SC,MH,ML,SM A-6,A-7 
  38-80 4.5-5.5 28  8-26 SC,CL,C CL,SC,CH A-4,A-6,A-7 
 
WAGRAM 0-24 4.5-6.0 .10 A NP FS,S SP-SM,SM A-1,A-2,A-3 
  0-24 4.5-6.0 .15  NP LS,LFS SM,SP-SM A-2,A-3 
  24-75 4.5-6.0 .20  8-25 SCL,SL SC A-2,A-4 
         A-6,A-7 
 
WAHEE 0-11 4.5-6.0 .24 D NP-7 SL,FSL SM,SM-SC A-2,A-4 
  0-11 4.5-6.0 .28  2-10 L,SIL,VFSL ML,CL-ML,CL A-4 
  11-56 3.6-5.5 .28  16-54 C,CL,SIC CL,CH A-6,A-7 
  56-65     VAR 
 
WATSONIA 0-3 4.5-6.5 .32 D 16-31 C,SIC CL,CH A-7,A-6 
  3-12 4.5-6.5 .32  45-60 C,SIC CH A-7 
  12-16 7.4-8.4 .37  40-60 C,SIC CH A-7 
  16-30     MARL 
 
WAX 0-10 4.5-6.0 .32 C NP-7 FSL SM,SM-SC,ML A-2,A-4 
  0-10 4.5-6.0 .37  NP-7 L,SIL SM,SM-SC,ML,CL-ML A-4 
  10-30 4.5-5.5 .37  6-18 CL,L,SICL CL,CL-ML A-6,A-4 
  30-60 4.5-5.5 .15  4-10 CR-CL,CR-L,CR-SCL GM-GC,SM-SC,GC,SC A-2-4,A-4 
         A-1-B 
 
WAYNESBORO 0-10 4.5-5.5 .28 B 2-9 L,FSL,CL ML,CL-ML,CL,SM A-4 
  0-10 4.5-5.5 .37  5-15 SIL,SICL CL-ML,CL A-4,A-6 
  10-16 4.5-5.5 .28  9-17 CL,L,SCL CL,ML,SC A-4,A-6,A-7 
  16-60 4.5-5.5 .28  9-32 CL,SC,C MH,CL,ML A-4,A-6,A-7 
 
WEDOWEE 0-10 4.5-5.5 .24 B NP-6 SL,FSL,L SM,SM-SC A-4,A-2-4 
  0-10 4.5-5.5 .15  NP-6 GR-SL,GR-FSL,GR-L SM,SM-SC A-4,A-2,A-1 
  0-10 4.5-5.5 .28  5-15 SCL,CL SC,CL,CL-ML,SM-SC A-4,A-6 
  10-14 4.5-5.5 .28  NP-15 L,SCL SM,SC,CL,ML A-4,A-6 
  14-32 4.5-5.5 .28  10-25 SC,CL,C SC,ML,CL,MH A-6,A-7 
  32-60 4.5-5.5 .28  5-15 SCL,CL,SL SC,SM-SC,CL,CL-ML A-2,A-4,A-6 
 
WEHADKEE 0-8 4.5-6.5 .24 D NP-10 FSL,L,SL SM,SC,SM-SC A-2,A-4 
  0-8 4.5-6.5 .32  10-24 SIL,SICL CL,MH,ML A-6,A-7 
  8-40 4.5-6.5 .32  7-25 L,SCL,CL ML,CL,CL-ML A-6,A-7,A-4 
  40-50     VAR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 
 

 
 

47 
 

 

Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
  Depth    Hydr.         ----------Textural Classification ----------- 

 Name   (In)    pH    K  Group P.I.   USDA   Unified   AASHTO 
--------------------------------------------------------------------------------------------------------------- 
WEOGUFKA 0-4 4.5-6.0    .17  C NP-10 CNV-SL,CNV-SIL,CNV-L GMM,SM,ML A-2,A-4 
 0-4 4.5-6.0 .20 NP-10 CN-SL,CN-SIL,CN-L SM,ML,GM A-2,A-4 
 4-10 4.5-5.5 .20 NP-10 CNV-L,CNV-S1CL,CNV-CL GM,GM-GC,SM,SM-SC A-2,A-1-B 
       A-1-A 
 10-28    WB 
                28-32                                 UWB 
 
WESTON 0-9 4.5-6.0    .20  D NP-3 LFS SM A-2,A-4 
 0-9 4.5-6.0 .24 NP-3 FSL,SL ML,SM A-4 
 9-44 4.5-5.0 .24 NP-5 SL,L,FSL SM,SM-SC,ML,CL-ML A-4 
 44-54 4.5-5.0 .32 NP-15 SR-S-C SM,ML,CL,CL-ML A-4,A-6 
 
WHITWELL 0-9 4.5-6.0    .32  C 3-10 L,SIL ML,CL-ML,CL A-4 
 0-9 4.5-6.0 .32 3-10 SL SM,SC,SM-SC A-2,A-4 
       A-1-B 
 9-72 4.5-5.5 .32 3-15 CL,L,SIL CL,CL-ML,ML,SC A-4,A-6 
 
WICKHAM 0-9 4.5-6.0    .15  B NP LS,LFS SM A-2 
 0-9 4.5-6.0 .24 NP-7 SL,FSL,L SM,SM-SC,ML,CL-ML A-4 
 0-9 4.5-6.0 .24 5-15 SCL,CL CL-ML,CL,SC,SM-SC A-2,A-4,A-6 
 9-40 4.5-6.0 .24 5-15 SCL,CL,L CL-ML,CL,SC,SM-SC A-2,A-4 
       A-7-6 
 40-70    VAR 
 
WICKSBURG 0-26 4.5-6.0    .05  B NP GR-COS SP,SP-SM A-1 
 0-26 4.5-6.0 .10 NP LS,LFS SM A-2 
 0-26 4.5-6.0 .10 NP S,FS SM,SP-SM A-2,A-3 
 26-30 4.5-5.5 .20 NP-15 SCL,CL SC,SM-SC,CL,CL-ML A-4,A-6 
 30-65 4.5-5.5 .24 12-20 CL,SC,C CL A-6,A-7 
 
WILCOX 0-5 4.5-5.5    .37  D 15-30 SICL,CL,SIL CL,CH A-7,A-6 
 0-5 4.5-5.5 .37 25-40 SIC CH A-7 
 5-50 3.6-5.5 .32 22-46 C,SIC,SICL CH,MH A-7 
 50-57 3.6-5.5 .28 39-55 C CH A-7 
 57-73    WB 
 
WILKES 0-6 5.1-6.5     .15  C NP-7 STX-SL,STX-L SM,SM-SC A-2,A-4 
       A-1-B 
 0-6 5.1-6.5 .17 NP-7 GR-SL,GR-L,GR-FSL SM,SM-SC A-2,A-4 
       A-1-B 
 0-6 5.1-6.5 .17 NP-7 STV-SL,STV-L SM,SM-SC A-2,A-4 
       A-1-B 
 6-13 5.6-7.8 .28 11-35 S1CL,ST-C,ST-SCL CL,CH,MH A-6,A-7 
 13-48    WB 
 
WILKES 0-6 5.1-6.5     .24  C NP-7 SL,L,FSL ML,SM A-2,A-4 
 0-6 5.1-6.5 .28 10-25 SCL,CL CL,SC A-6,A-7 
 6-13 6.1-7.8 .32 11-35 CL,C,SCL CL,CH A-6,A-7 
 13-48    WB 
 
WILLIAMSVILLE 0-12 4.5-5.5     .32  C 3-10 FSL,SL,L SM-SC,CL-ML,SC,ML A-4 
 0-12 4.5-5.5     .17 NP-3 LS SM A-2 
 12-48 4.5-5.5     .24 20-36 C,SC,CL CL,CH A-6,A-7 
 48-72 4.5-5.5     .24 8-20 SCL,L,SL SC,CL A-4,A-6 
 72-80 4.5-5.5     .24 NP-3 LS,SL SM A-2,A-4 
 
WCLFTEVER 0-7 4.5-5.5     .37  C 3-12 SICL,SIL CL-ML,CL,ML A-4,A-6 
 7-15 4.5-5.5 .32 7-15 SIC,SICL,SIL ML,CL A-4,A-6 
 15-53 4.5-5.5 .32 11-20 SIC,SICL,C ML,MH A-7 
 53-89 4.5-5.5 .32 5-20 L,CL,SICL CL-ML,CL A-6,A-7,A-4   
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Table Soils-4     Soil Characteristics for Principal Soils in Alabama 1 
Depth Hydr. ----------Textural Classification ----------- 

Name (In) pH  K Group  P.I. USDA Unified AASHTO 
--------------------------------------------------------------------------------------------------------------- 
WORSHAM 0-8 4.5-5.5 .28 D NP-9 FSL,SL SM,SC,ML,CL A-2,A-4 
 0-8 4.5-5.5 .37  4-12 L,SIL CL,CL-ML A-4,A-6 
 8-50 4.5-5.5 .28  22-40 SCL,SC,C SC,CH,CL A-2,A-7 
 50-70 4.5-5.5 .28  8-30 SL,SCL,CL SC,CL A-2,A-4 
        A-6,A-7 
 
WYNNVILLE 0-7 3.6-5.5 .24 C NP-7 FSL,L,SL SM,SM-SC,ML,CL-ML A-4 
 0-7 3.6-5.5 .28  2-14 SIL ML,CL-ML,CL A-4,A-6 
 7-23 3.6-5.5 .24  3-10 L,SCL,SIL SM-SC,SC,CL-ML,CL A-4 
 23-48 3.6-5.5 .20  3-13 L,SCL,SL SM-SC,SC,CL-ML,CL A-4,A-6 
 48-72 3.6-5.5 .20  3-13 L,SCL,CL SM-SC,SC,CL-ML,CL A-4,A-6 
 
YEMASSEE 0-12 3.6-6.0 .15 C NP-4 LS,LFS SM A-2 
 0-12 3.6-6.0 .20  NP-7 SL,FSL SM A-2,A-4 
 12-50 3.6-5.5 .20  4-18 SCL,CL,FSL CL,SC,CL-ML,SM-SC A-2,A-4,A-6 
 50-75 3.6-5.5 .20  NP-20 SCL,FSL,SC SC,SM,CL-ML,SM-SC A-2,A-4,A-6 
 75-90     VAR 
 
YONGES 0-14 5.1-7.8 .15 D NP-7 LFS SM,ML A-2,A-4 
 0-14 5.1-7.8 .20  NP-7 SL,FSL SM,SM-SC,ML A-4 
 0-14 5.1-7.8 .28  3-15 L,SIL CL-ML,CL,ML A-4,A-6 
 14-42 5.1-8.4 .17  6-28 SCL,CL,SC CL-ML,CL,SC,SM-SC A-4,A-6,A-7 
 42-60 6.1-8.4 .20  3-22 FSL,SCL CL,ML,SC,SM A-4,A-6 
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This glossary includes terms used in this handbook that are pertinent to erosion and sediment 
control and stormwater management. 

 
AASHTO classification - The official classification of soil materials and soil aggregate mixtures 
for highway construction used by the American Association of State Highway and 
Transportation Officials (AASHTD). 

 
Abutment - The sloping sides of a valley that support the ends of a dam. 

 
Acid soil - A soil with a preponderance of hydrogen ions (and probably of aluminum) in 
proportion to hydroxyl ions.  Specifically, soil with a pH value less than 7.0. For most practical 
purposes, a soil with a pH value less than 6.6. 

 
Acre-foot - The volume of soil or water that will cover 1 acre to a depth of 1 foot. 

 
Alkaline soil - A soil that has a pH greater than 7.0, particularly above 7.3, throughout most or 
all of the root, zone.  The term is commonly applied to only the surface layer or horizon of a soil. 

 
Alluvial soils - Soils developed from transported and relatively recently deposited material 
(alluvium) characterized by a weak modification (or none) of the original material by soil-
forming processes. 

 
Alluvium - A general term for all detrital material deposited by water and includes gravel, sand, 
clay and mixtures of these. Unless otherwise noted, alluvium is unconsolidated. 

 
Antecedent moisture conditions - The degree of wetness of a watershed at the beginning of a 
storm. 

 
Anti-seep collar - A device constructed around a pipe or other conduit placed through a dam, 
levee, or dike for the purpose of preventing soil movement and piping failures. 

 
Anti-vortex device - A facility placed at the entrance to a pipe conduit structure such as a drop 
inlet spillway or hood inlet spillway to prevent air from entering the structure when the pipe is 
flowing full. 
 
Apron - A pad of non-erosive material designed to prevent scour holes developing at the outlet 
ends of culverts, outlet pipes, grade stabilization structures, and other water control devices. 

Glossary 
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Balled and burlapped plant - A tree or shrub that has been dug up and the soil around the tree 
roots has been retained by enclosing it with burlap. 

 
Bare-root - Trees or seedlings that have been removed from the soil and have exposed roots. 
 
Barrel - A conduit placed through a dam, levee, or dike to control the release of water. 
 
Base flow - Stream discharge derived from groundwater sources as differentiated from surface 
runoff. Sometimes considered to include flows from regulated lakes or reservoirs. 
 
Bearing capacity - The maximum load that a material can support before failing. 
 
Bedrock - The more or less solid rock in place either on or beneath the surface of the earth. It 
may be soft, medium or hard and have a smooth or irregular surface. 
 
Berm - A narrow shelf or flat area that breaks the continuity of a slope. 
 
Borrow area - A source of earth fill material used in the construction of embankments or other 
earth fill structures. 
 
Brownfield - The State of Alabama defines a “brownfield” as any abandoned, idled, or 
underused industrial and commercial property where expansion or redevelopment can be 
complicated by real or perceived contamination. Federal law expands this definition to include 
any real property, the expansion, redevelopment, or reuse of which may be complicated by the 
presences of a hazardous substance, pollutant, or contaminant. The Alabama Department of 
Environmental Management Land Division provides oversight of assessment and remediation 
activities concerning these types of sites through its Brownfield Redevelopment and Voluntary 
Cleanup Program. 
 
Bunchgrass - A grass plant (species) that forms a distinct clump and does not spread by long, 
horizontal stems. 
 
Buoyant weight - The downward force exerted by an object with a specific gravity greater than 
1, when it is submerged in water. 
 
Catch basin - A chamber usually built at the curb line of a street, for the admission of surface 
water to a storm sewer or subdrain, having at its base a sediment sump designed to retain grit and 
detritus below the point of overflow. 
 
Channel stabilization - Protecting the sides and bed of a channel from erosion by controlling 
flow velocities and flow directions using jetties, drops or other structures and/or by lining the 
channel with a suitable liner such as vegetation, riprap, concrete or other similar material. 
 
Chute - A high-velocity, open channel for conveying water down a steep slope without erosion, 
usually paved. 
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Clay - (1) Soil fraction consisting of particles less than - 0.002 mm in diameter. (2) A soil texture 
class which is dominated by clay or at least has a larger proportion of clay than either silt or 
sand. 
  
Coir - A term used to refer to products such as erosion control blankets and wattles manufactured 
from the fibers of coconuts.   
 
Compaction - In soil engineering, the process by which the silt grains are rearranged to decrease 
void space and bring them into closer contact with one another, thereby increasing the weight of 
solid material per cubic foot. In soil quality, a dense layer of soil, created by traffic, that impedes 
root penetration and moist movement through the soil.  
 
Conservation district - A special-purpose entity created under state enabling law to develop and 
carry out a program of soil, water, and related resource conservation, use, and development 
within its boundaries, usually a subdivision of state government with a local governing body but 
with limited authorities. Other names include soil conservation district, soil and water 
conservation district and natural resources district. 
 
Containerized plant - A plant that is grown in a container for the purpose of being transplanted. 
 
Contour - An imaginary line on the surface of the earth connecting points of the same elevation. 
 
Critical area - A severely eroded sediment producing area that requires special management to 
establish and maintain vegetation in order to stabilize soil conditions. 
 
Cut - Portion of land surface or area from which earth has been removed or will be removed by 
excavating; the depth below the original ground surface to the excavated surface. 
 
Cut-and-fill - Process of earth grading by excavating part of a higher area and using the 
excavated material for fill to raise the surface of an adjacent lower area. 
 
Cutoff trench - A long, narrow excavation (keyway) constructed along the center line of a dam, 
dike, levee or embankment and filled with relatively impervious material intended to reduce 
seepage of water through porous strata. 
 
Dam - A barrier to confine or impound water for storage or diversion, to prevent gully erosion, 
or for retention of soil, sediment, or other debris. 
 
Design highwater - The elevation of the water surface at peak flow conditions of the design 
flood. 
 
Design life - The period of time for which a facility is expected to perform its intended function. 
 
Design storm - A selected rainfall pattern of specified amount, intensity, duration, and frequency 
that is used as a basis for design. 
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Dewatering - The removal of water temporarily impounded in a holding basin. 
 
Dibble bar - A tool used for planting trees consisting of either a flat or pointed blade and a bar 
with a handle for pushing the blade into the soil. 
 
Dike - An embankment to confine or control water, often built along the banks of a river to 
prevent overflow of lowlands; a levee. 
 
Discharge - Usually the rate, of .water flow; a volume of a fluid passing a point per unit time 
commonly expressed as cubic feet per second, cubic meters per second, gallons per minute, or 
millions of gallons per day.  
 
Diversion - A channel with a supporting ridge on the lower side constructed at the top, across, or 
at the bottom of a slope for the purpose of controlling surface runoff. 
 
Diversion dike - A barrier built to divert surface runoff. 
 
Divide, drainage - The boundary between watersheds. 
 
Drainageway - A natural or artificial depression that carries surface water to a larger watercourse 
or outlet such as a river, lake, or bay. 
 
Drawdown - Lowering of the water surface in an open channel or lake or groundwater. 
 
Drop inlet - Overall structure in which the water drops through a vertical riser connected to a 
discharge conduit or storm sewer. 
 
Drop spillway - Overall structure in which the water drops over a vertical wall onto an apron at a 
lower elevation. 
 
Drop structure - A structure for dropping water to a lower level and dissipating its surplus energy 
without erosion. 
 
Earth dam - A dam constructed of compacted suitable soil materials. 
 
Embankment - A man-made deposit of soil, rock, or other material often used to form an 
impoundment. 
 
Emergency Spillway - Usually a vegetated earth channel used to safely convey flood discharges 
around an impoundment structure. 
 
Energy Dissipator - A device used to reduce the energy of flowing water to prevent erosion. 
 
Environment - The sum total of all the external conditions that may act upon a living organism or 
community to influence its development or existence. 
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Erodibility - Susceptibility to erosion. 
 
Erosion - The wearing away of the land surface by water, wind, ice, gravity, or other geological 
agents. The following terms are used to describe different types of water erosion: 
 

Accelerated erosion - erosion as a result of the activities of man. 
 
Channel erosion - the erosion process whereby the volume and velocity of flow wears 
away the bed and/or banks of a well-defined channel. 
 
Geologic erosion - the normal or natural erosion caused by geological processes acting 
over long geologic periods and resulting in the wearing away of mountains, the building 
up of floodplains, coastal plains, etc.  
 
Gully erosion - the erosion process whereby runoff water accumulates in narrow channels 
and, over relatively short periods, removes the soil to considerable depths. 
 
Rill erosion - an erosion process in which numerous small channels only several inches 
deep are formed; occurs mainly on recently disturbed and exposed soils. 
 
Splash erosion - the spattering of small soil particles caused by the impact of raindrops on 
wet soils.  
 
Sheet erosion - the gradual removal of a fairly uniform layer of soil from the land surface 
by runoff water. 

 
Evapotranspiration - The combined loss of water from an area by evaporation from the soil 
surface and by transpiration of plants. 
 
Excess rainfall - The amount of rainfall that runs directly off an area. 
 
Fertilizer - Any organic or inorganic material of natural or synthetic origin that is added to a soil 
to supply elements essential to plant growth.  
 
Fertilizer analysis - The percentage composition of fertilizer, expressed in terms of nitrogen, 
phosphoric acid, and potash. For example, a fertilizer with a 6-12-6 analysis contains 6 percent 
nitrogen (N), 12 percent available phosphoric acid (P2O5) and 6 percent water-soluble potash 
(K2O). 
 
Filter fabric - A woven or non-woven, water-permeable material generally made of synthetic 
products such as polypropylene and used in erosion and sediment control applications to trap 
sediment or prevent the movement of fine soil particles.  
 
Flood Peak - The highest stage or greatest discharge attained by a flood event. Thus, peak stage 
or peak discharge. 
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Flood plain - The lowland that borders a stream and is subject to flooding when the stream 
overflows its banks. 

 
Flood stage - The stage at which overflow of the natural banks of a stream begins. 

 
Floodway - A channel, either natural, excavated, or bounded by dikes and levees, used to carry 
flood flows. 

 
Flume - A constructed channel lined with erosion-resistant materials used to convey water on 
steep grades without erosion. 

 
Freeboard - A vertical distance between the elevation of the design high-water and the top of a 
dam, diversion ridge, or other water control device. 

 
Frequency of storm (design storm frequency) - The anticipated period in years that will elapse 
before another storm of equal intensity and/or total volume will recur: a 10-year storm can be 
expected to occur on the average once every 10 years. 

 
Froude no. (F) - A calculated no. for classifying water flow as critical (F=l), supercritical (F>l) or 
subcritical (f<l).  

 
Gabion - A wire mesh cage, usually rectangular, filled with rock and used to protect channel 
banks and other sloping areas from erosion. 
 
Gauge - A device for measuring precipitation, water level, discharge, velocity, pressure, 
temperature, etc., e.g., a rain gauge. A measure of the thickness of metal, e.g., diameter of wire 
or wall thickness of steel pipe. 
 
Geotextile - A permeable textile of synthetic fibers used in earth-related projects. 
 
Gradation - The distribution of the various sized particles that constitute a sediment, soil, or other 
material such as riprap. 
 
Grade - (1) The slope of a road, a channel, or natural ground. (2) The finished surface of a canal 
bed, roadbed, top of embankment, or bottom of excavation; any surface prepared to a design 
elevation for the support of construction such as paving or the laying a conduit. (3) To finish the 
surface of a canal bed, roadbed, top of embankment, or bottom of excavation, or other land area 
to a smooth, even condition. 
 
Grade stabilization structure - A structure for the purpose of stabilizing the grade of a gully or 
other watercourse, thereby preventing further head-cutting or lowering of the channel bottom, 
commonly referred to as a Drop Structure. 
 
Gradient - Change of elevation, velocity, pressure, or other characteristics per unit length; slope. 
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Grading - The cutting and/or filling of the land surface to a desired slope or elevation. 
 
Grass - A member of the botanical family Gramineae, characterized by blade-like leaves that 
originate as a sheath wrapped around the stem.  
 
Grass or legume, annual - A plant which germinates, grows, reproduces, and dies in one growing 
season or 1 year's time. 
 
Grass or legume, cool-season - A grass or legume which is usually planted in the fall or 
occasionally late winter and it makes it growth during the cool season of the year, (fall, late 
winter and spring). Flowering and seed production occur in late spring. Cool-season species are 
usually dormant or make little growth during the hot summer months. 
 
Grass or legume, perennial - A plant which under suitable conditions has the ability to live for 
more than 1 year. A perennial may become dormant at certain times of the year, but will resume 
growth at the end of its dormant period. 
 
Grass or legume, warm-season - A grass or legume which is usually planted in the spring and 
makes it growth during the warm season (late spring and summer months). Flowering and seed 
production usually occur in late summer or early fall. Warm-season species are dormant in the 
winter months. 
 
Grassed waterway - A natural or constructed waterway, usually broad and shallow, covered with 
erosion-resistant, grasses and used to safely conduct surface water from an area. Often referred to 
as a Grass Swale. 
 
Groundcover - Low-growing, herbaceous or woody plants that spread vegetatively to produce a 
dense, continuous cover. 
 
Ground water - That water that moves through the plant root zone and under the influence of 
gravity continues moving downward until it enters the ground water reservoir. 
 
Head - The height of water above any plain of reference. The energy, either kinetic or potential, 
possessed by each unit weight of a liquid, expressed as the vertical height through which a unit 
weight would have to fall to release the average energy possessed. Used in various compound 
terms such as pressure head or velocity head. 
 
Head loss - Energy loss due to friction, eddies, changes in velocity, elevation or direction of 
flow. 
 
Headwater - The source of a stream. The water upstream from a structure or point on a stream. 
 
Hydrograph - A graph showing for a given point on a stream - the discharge, stage (depth), 
velocity, or other property of water with respect to time. 
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Hydrologic cycle - The circuit of water movement from the atmosphere to the earth and back to 
the atmosphere through various stages or processes such as precipitation, interception, runoff, 
infiltration, percolation, storage, evaporation, and transpiration. 
 
Hydrologic soil group - Categories that reflect runoff and are good indicators of infiltration and 
how rapidly water moves through the soil. 
 
 Group  Soil Description  

A   Deep, well drained sands and gravels with low runoff potential and high 
infiltration rates. 

  
B Soils that are moderately deep to deep, moderately drained, moderately 

fine to moderately coarse texture. Moderate runoff potential and moderate 
infiltration rates. 

   
C  Soils with an impeding layer, or moderately fine to fine texture. High 

runoff potential and low infiltration rates. 
 

D Clay, or soils with high water table, or shallow over an impervious layer. 
Very high runoff potential and very low infiltration rates. 

 
Hydrology - The science of the behavior of water in the atmosphere, on the surface of the earth, 
and underground.  
 
Impact basin - A device used to dissipate the energy of flowing water to reduce erosion. 
Generally constructed of concrete partially submerged with baffles to dissipate velocities. 
 
Impervious - Not allowing infiltration. 
 
Impoundment - Generally, an artificial water storage area, as a reservoir, pit, dugout, sump, etc.  
 
Infiltration - The gradual downward flow of water from the surface through soil to ground water 
and water table reservoirs. 
 
Invert - The inside bottom of a culvert or other conduit. 
 
Keyway - A cutoff trench dug beneath the entire length of a dam to cut through soil layers that 
may cause seepage and possible dam failure. 
 
Laminar flow - Flow at relatively slow velocity in which fluid particles slide smoothly along 
straight lines everywhere parallel to the axis of a channel or pipe. 
 
Legume - Any member of the pea or pulse family which includes peas, beans, peanuts, clovers, 
alfalfas, sweet clovers, lespedezas, vetches, black locust, and kudzu. Practically all legumes are 
nitrogen-fixing plants. 
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Liquid limit - The moisture content at which the soil passes from a plastic to a liquid state. 
 
Mean depth - Average depth; cross-sectional area of a stream or channel divided by its surface or 
top width. 
 
Mean velocity - The average velocity of a stream flowing in a channel conduit at a given cross-
section or in a given reach. It is equal to the discharge divided by the cross-sectional area of the 
reach.  
 
Mulch - A natural or artificial layer of plant residue or other materials covering the land surface 
which conserves moisture, holds soil in place, aids in establishing plant cover, and minimizes 
temperature fluctuations. 
 
Natural drainage - The flow patterns of stormwater runoff over the land in its pre-development 
state. 
 
Nonpoint source pollution - Pollution that enters a water body from diffuse origins on the 
watershed and does not result from discernible, confined, or discrete conveyances. 
 
Normal depth - The depth of flow in an open conduit during uniform flow for the given 
conditions. 
 
Open drain - A natural watercourse or constructed open channel that conveys drainage water. 
 
Outfall - The point, location, or structure where runoff discharges from a drainageway or conduit 
to a receiving stream or body of water.  
 
Outlet - The point of water disposal from a stream, river, lake, tidewater, or artificial drain. 
 
Outlet channel - A waterway constructed or altered primarily to carry water from man-made 
structures, such as smaller channels, tile lines, and diversions. 
 
Peak discharge - The maximum instantaneous flow from a given storm condition at a specific 
location. 
 
Percolation - The movement of water through soil. 
 
Percolation rate - The rate, usually expressed as inches/hour or inches/day, at which water moves 
through the soil profile. 
 
Perennial stream - A stream that maintains water in its channel throughout the year. 
 
Pervious - Allowing movement of water. 
 



Appendix 
 
 

58 

Pesticides - Chemical compounds used for the control of undesirable plants, animals, or insects. 
The term includes insecticides, herbicides, algaecides, rodenticides, nematicides, fungicides, and 
growth regulators. 
 
pH - A numerical measure of hydrogen ion activity. The neutral point is pH 7.0. All pH values 
below 7.0 are acid and all above 7.0 are alkaline. 
 
Physiographic region (Province) - Large-scale unit of land defined by its climate, geology, and 
geomorphic history and, therefore, relatively uniform in physiographic features. 
 
Plastic index - The numerical difference between the liquid limit and the plastic limit of soil; the 
range of moisture content within which the soil remains plastic. 
 
Plastic limit - The moisture content at which a soil changes from a semi-solid to a plastic state. 
 
Plunge pool - A basin used to dissipate the energy of flowing water usually constructed to a 
design depth and shape. The pool may be protected from erosion by various lining materials. 
 
Point source - Any discernible, confined and discrete conveyance, including but not limited to 
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, vessel or other floating 
craft, from which pollutants are or may be discharged. (Public Law 92-500, Section 5014). 
 
Pollutant - Pollutant includes but is not limited to sediment, dredged spoil, solid waste, 
incinerator residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological 
materials, radioactive materials, heat, wrecked or discarded equipment, rock, sand, cellar dirt and 
industrial, municipal and agricultural waste discharged into water. 
 
Porosity - The volume of pore space in soil or rock.  
 
Principal spillway - A dam spillway generally constructed of permanent material and designed to 
regulate the normal water level, provide flood protection and/or reduce the frequency of 
operation of the emergency spillway. 
 
Qualified design professional - A person adequately trained, experienced and in some instances 
registered, to plan and/or design erosion and sediment control and stormwater measures 
applicable to site conditions where assistance is provided. Certified or registered professionals 
are bound by their ethics commitment to practice in only the areas that they have adequate 
expertise. Designing certain measures is restricted by state law to specific categories of 
professionals, i.e. structural measures can only be designed in Alabama by professional 
engineers registered in Alabama. 
 
Rainfall intensity - The rate at which rain is falling at any given instant, usually expressed in 
inches per hour. 
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 Rational method - A means of computing storm drainage flow rates, Q, by use of the formula  
Q = CIA, where C is a coefficient describing the physical drainage area, I is the rainfall intensity 
and A is the area. 
 
Reach - The smallest subdivision of the drainage system consisting of a uniform length of open 
channel. Also, a discrete portion of river, stream or creek.  
 
Receiving stream - The body of water into which runoff or effluent is discharged. 
 
Retention - The permanent storage of stormwater to prevent it from leaving the development site; 
Storage for temporary periods is referred to as detention. 
 
Revetment - A constructed face or wall. 
 
Rhizome - A modified plant stem that grows horizontally underground. A rhizomatous plant 
spreads (reproduces) vegetatively and can be transplanted with rhizome fragments. 
 
Rill - A small intermittent watercourse with steep sides, only a few inches deep. 
 
Riparian - Of, on, or pertaining to the banks of a stream, river, or pond. 
 
Riparian rights - A principle of common law which requires that any user of waters adjoining or 
flowing through his lands must so use and protect them that he will enable his neighbor to utilize 
the same waters undiminished in quantity and undefiled in quality. 
 
Riser - The inlet portions of a drop inlet spillway that extend vertically from the pipe conduit 
barrel to the water surface. 
 
Runoff - That portion of precipitation that flows from a drainage area on the land surface, in 
open channel or in stormwater conveyance systems. 
 
Sand - (1) Soil particles between 0.05 and 2.0 mm in diameter. (2) A soil textural class inclusive 
of all soils which are at least 70% sand and 15% or less clay. 
 
Saturation - In soils, the point at which a soil or an aquifer will no longer absorb any amount of 
water without losing an equal amount. 
 
Scarified seed - Seed which has been subjected to abrasive treatment to encourage germination. 
 
Scour - The clearing and digging action of flowing water, especially the downward erosion 
caused by stream water in sweeping away mud and silt from the stream bed and outside bank of 
a curved channel. 
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Sediment - Solid material, both mineral and organic, that is in suspension, is being transported, 
or has been moved from its site of origin by air, water, gravity, or ice and has come to rest on the 
earth's surface. 
 
Sediment delivery ratio - The fraction of the soil eroded from upland sources that actually 
reaches a stream channel or storage reservoir.  
 
Sediment pool - The reservoir space allotted to the accumulation of sediment during the life of 
the structure. 
 
Seedbed - The soil prepared by natural or artificial means to promote the germination of seed and 
the growth of seedlings. 
 
Seedling - A young plant grown from seed, either planted or a volunteer. 
 
Sensitive Waters  - A non-regulatory term to describe waters of the state that have been 
classified, designated, or otherwise identified to have increased significance or recognized uses 
such as waters classified as suitable for swimming and other whole body water contact sports 
(S), public water supply (PWS), etc., waters designated as outstanding national resource waters 
(ONRW) or outstanding Alabama water (OAW), and water designated as a Tier 1 (impacted 
water), CWA Section 303(d) listed water, etc. where specialized planning and an increased level 
of BMP  implementation may be warranted. 
 
Silt - (1) Soil fraction consisting of particles between 0.0002 and 0.05 mm in diameter. (2) A soil 
textural class indicating more than 80% silt. 
 
Slope - Degree of deviation of a surface from the horizontal; measured as a numerical ratio or 
percent. Expressed as a ration, the first no. is the horizontal distance (run) and the second is the 
vertical distance (rise), e.g., 2:1. Slope can also be expressed as the rise over the run. For 
instance, a 2:1 slope is a 50 percent slope. 
 
Sod - A surface layer of turf grass (including roots and surface soil) harvested in blocks or rolls 
and transported for establishment at another site. 
 
Soil - The unconsolidated mineral and organic material on the immediate surface of the earth that 
serves as a natural medium for the growth of land plants. 
 
Soil horizon - A horizontal layer of soil that, through processes of soil formation, has developed 
characteristics distinct from the layers above and below. 
 
Soil permeability - The attribute of a soil that enables water or air to move through it. Usually 
expressed in inches/hour or inches/day. 
 
Soil profile - A vertical section of the soil from the surface through all horizons. 
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Soil structure - The relation of particles or groups of particles which impart to the whole soil a 
characteristic manner of breaking; some types are crumb structure, block structure, platy 
structure, and columnar structure. 
 
Soil texture - The physical structure or character of soil determined by the relative proportions of 
the soil separates (sand, silt and clay) of which it is composed. 
 
Spillway - A passage such as a paved apron or channel for surplus water over or around or 
through a dam or similar structure. An open or closed channel, or both, used to convey excess 
water from a reservoir. It may contain gates, either manually or automatically controlled, to 
regulate the discharge of excess water. 
 
Sprig - The section of plant stem material (rhizome, shoot, or stolon) used in vegetative planting 
referred to as sprigging. 
 
Stolon - Plant stem that grows horizontally on the oil surface. 
 
Storm frequency - The time interval between major storms of predetermined intensity and 
volumes of runoff, e.g., a 5-year, 10-year or 20-year storm. 
 
Storm sewer - A sewer that carries stormwater, surface drainage, street wash and other wash 
waters, but excludes sewage and industrial wastes, preferably called a storm drain. 
 
Stormwater pollution prevention plan (SWPPP) – EPA description of a comprehensive site-
specific plan of measures committed to address all water (pollutant) discharges and receiving 
waterbody quality related challenges and issues that are expected to be created by construction 
on a specific site. The ADEM Construction Best Management Practices Plan (CBMPP) is 
equivalent to SWPPP. 
   
Streambanks - The usual boundaries, not the flood boundaries, of a stream channel. Right and 
left banks are named facing downstream. 
 
Subcritical flow - Flow at relatively high velocity where the wave from a disturbance can more 
upstream. Froude No. less than 1. 
 
Subsoil - The B horizons of soils with distinct profiles. In soils with weak profile development 
the subsoil can be defined as the soil below which roots do not normally grow. 
 
Subsurface drain - A pervious backfilled trench usually containing stone and perforated pipe for 
intercepting groundwater or seepage. 
 
Subwatershed - A watershed subdivision of unspecified size that forms a convenient natural unit. 
 
Supercritical flow - Flow at relatively high velocity where - the wave from a disturbance will 
always be swept downstream. Froude no. is greater than 1. 
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Surface runoff - Precipitation that falls onto the surfaces of roots, streets, the ground, etc., and is 
not absorbed or retained by that surface, but collects and runs off. 
 
Swale - An elongated depression in the land surface that is at least seasonally wet, is usually 
heavily vegetated, and is normally without flowing water. Swales conduct stormwater into 
primary drainage channels and may provide some groundwater recharge. 
 
Tailwater depth - The depth of flow immediately downstream from a discharge structure. 
 
Temporary cover - Temporary vegetative cover of rapid growing annual grasses, small grains, or 
legumes to provide initial, temporary cover for erosion control on disturbed sites. 
 
Toe of dam - The base or bottom of the sloping faces of a constructed dam at the point of 
intersection with the natural ground surface. A dam has an inside toe (the impoundment or 
upstream side) and an outside toe (the downgradient side). 
 
Toe of slope - The base or bottom of a slope at the point where the ground surface abruptly 
changes to a significantly flatter grade. 
 
Topography - General term to include characteristics of the ground surface such as plains, hills, 
mountains, degree of relief, steepness of slopes, and other physiographic features. 
 
Topsoil - The dark-colored surface layer or A horizon of a soil. When present it ranges in depth 
from a fraction of an inch to 2 or 3 ft.; equivalent to the plow layer of cultivated soils. 
Commonly used to refer to the surface soil layer(s), enriched in organic matter and having 
textural and structural characteristics favorable for plant growth. 
 
Trash rack - A structural device used to prevent debris from entering a pipe spillway or other 
hydraulic structure. 
 
Turbidity - Cloudiness of a liquid, caused by suspended particles (silt, clay, organic material, 
etc.) before the particles settle out. Small clay particles known as colloids remain in suspension 
for long periods of time and are a major contributor to turbidity where they exist.  
 
Turf - Surface soil supporting a dense growth of grass and associated root mat. 
 
Unified soil classification system - A classification system based on the identification of soils 
according to their particle size, gradation, plasticity index, and liquid limit. 
 
Uniform flow - A state of steady flow when the mean velocity and cross-sectional area remain 
constant in all sections of a reach. 
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Vegetative stabilization - Protection of erodible or sediment-producing areas with: permanent 
seeding, producing long-term vegetative cover, short-term seeding, producing temporary 
vegetative cover, or sodding, producing areas covered with a turf of a perennial sod-forming 
grass. 
 
Watercourse - A definite channel with bed and banks within which concentrated water flows, 
either continuously or intermittently. 
 
Water quality - A term used to describe the chemical, physical, and biological characteristics of 
water, usually in respect to its suitability for a particular purpose. 
 
Waters of the State - [of Alabama] means waters of any river, stream, watercourse, pond, lake, 
coastal, groundwater or surface water, wholly or partially within the State, natural or artificial.  
This does not include waters which are entirely confined and retained completely upon the 
property of a single individual, partnership or corporation unless such waters are used in 
interstate commerce", Code of Alabama 1975, § 22-22-1(b)(2), as amended.  Waters "include all 
navigable waters" as defined in 33 U.S.C. § 1362(7), as amended, which are within the State of 
Alabama. 
 
Watershed - The region drained by or contributing water to a stream, lake, or other body of 
water. 
 
Watershed area - The area of all land and water within the confines of a drainage divide. 
 
Weir - A device for measuring or regulating the flow of water. 
 
Wetland -  Areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions (from Army Corps of Engineers 
1987 Wetlands Delineation Manual). 
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Documents Used as Resources in Updating the Alabama Handbook 

 
These documents were used by the authors in developing the handbook. Some drawings and sketches 
were copied without any changes except page numbers.  
 
Georgia Soil and Water Conservation Commission, 2000. Manual for Erosion and Sediment Control in 
Georgia. 
 
Maryland Department of the Environment Water Management Administration, 2000. 2000 Maryland 
Stormwater Design Manual Volumes I & II. 
 
Mid-American Association of Conservation Districts, 1999. Protecting Water Quality – A field guide to 
erosion, sediment and stormwater best management practices for development sites in Missouri and 
Kansas.  
 
North Carolina Department of Environment, Health, and Natural Resources, Division of Land Resources, 
1994. Erosion and Sediment Control Planning and Design Manual. 
 
Pirone, 1978. Tree Maintenance. 
 
Pirone, 1979. Tree Maintenance. 
 
U.S.D.A. – Natural Resources Conservation Service, 2002. Alabama Field Office Technical Guide. 
 
 

Documents Available Electronically to Use in Designing Best Management Practices 

 
Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on 
Construction Sites and Urban Areas, 2003.  
http://www.swcc.state.al.us/erosion_handbook.htm  
 
Best Management Practices: An Owner’s Guide to Protecting Archaeological Sites 
http://dhr.dos.state.fl.us/culturalmgmt/Handbook.pdf 
 
 
TR-55, Urban Hydrology for Small Watersheds 
http://www.wcc.nrcs.usda.gov/water/quality/common/tr55/tr55.pdf 
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Stream Corridor Restoration 
http://www.usda.gov/stream_restoration/ 
 
Soil Bioengineering for Upland Slope Protection and Erosion Reduction 
ftp://ftp-nhq.sc.egov.usda.gov/NHQ/pub/outgoing/jbernard/CED-Directives/efh/EFH-Ch18.pdf 
 

Other Related Documents Available Electronically  

 
Alabama Department of Environmental Management Regulations 
http://www.adem.state.al.us/regulations.htm 
 
Alabama Department of Environmental Management Construction Stormwater Program 
NPDES program rules (ADEM Administrative Code 335-6-12) for regulated construction sites equal to or 
greater than one (1) acre in size, and noncoal, nonmetallic mining and dry mineral processing sites less 
than five (5) acres in size, can be viewed and downloaded at 
http://www.adem.state.al.us/FieldOps/Permitting/Construction/construction.htm 
 
Alabama Department of Environmental Management Coastal Program 
http://www.adem.state.al.us/FieldOps/Coastal/coastatl.htm 
 
Federal Highway Department Hydraulic Publications 
http://www.fhwa.dot.gov/bridge/hydpub.htm 

Resource Agencies 

The following agencies have a role in various aspects of land disturbances. 
 
Alabama Department of Environmental Management Field Operations Division Offices 
 

Montgomery MNPS 
Phone:  (334) 394-4311 
Fax:  (334) 394-4326 

1400 Coliseum Boulevard 
Montgomery, AL  36110-2059   
PO Box 301463 
Montgomery, AL  36130-1463 

mnps@adem.state.al.us 

Birmingham Branch 
Phone:  (205) 942-6168 
Fax:  (205) 941-1603 

110 Vulcan Road 
Birmingham, AL  35209-4702 

bhamail@adem.state.al.us 

Decatur Branch 
Phone:  (256) 353-1713 
Fax:  (256) 340-9359 

2715 Sandlin Road, S.W. 
Decatur, AL  35603-1333 

decaturmail@adem.state.al.us 

Mobile Branch 
Phone:  (251) 450-3400 
Fax:  (251) 479-2593 

2204 Perimeter Road 
Mobile, AL  36615-1131 

mobilemail@adem.state.al.us 

Mobile Branch-Coastal Program 
Certification 
Phone:  (251) 432-6533 
Fax:  (251) 432-6598 

4171 Commanders Drive 
Mobile, AL  36615-1421 

coastal6@adem.state.al.us 
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Alabama Historical Commission 
468 South Perry Street 
Montgomery, Alabama 36130-0900 
334-242-3184  
http://www.preserveala.org 
 
Alabama Soil and Water Conservation Committee  
P.O. Box 304800 
Montgomery, Alabama 36130-4800 
Phone: 334/242-2620 
Fax: 334-242-0551 
http://www.swcc.state.al.us 
 
Geological Survey of Alabama  
420 Hackberry Lane 
Tuscaloosa, Alabama 35486-6999 
(205) 349-2852  
http://www.gsa.state.al.us 
 
Soil and Water Conservation Districts 
A Soil and Water Conservation District is located in each county and usually listed in the phone book 
with the other local government offices. 
 
 
U.S. Army Corps of Engineers 
Mobile District Nashville District  
P.O. Box 2288 3701 Bell Road 
Mobile, AL 36628-0001 Nashville, TN 37214-2660 
Phone:  251-690-3776 Phone:  615-369-7500 
Fax:  251-690-2660 Fax:  615-369-7501 
 
 
U.S. Dept. of Agriculture – Natural Resources Conservation Service 
Alabama State Office 
3381 Skyway Drive 
P. O. Box 311 
Auburn, AL 36830 
1-800-342-9893 
Fax: 1-334-887-4551 
http://www.al.nrcs.usda.gov 
 
In addition, a Field Office of the Natural Resources Conservation Service is located in most counties (if 
not, a contact can be made through the local soil and water conservation district office) 
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U.S. Dept. of Interior - Fish and Wildlife Service 
Daphne Ecological Services Field Office  
P.O. Drawer 1190 
1208-B Main Street 
Daphne AL 36526 
251-441-5181 phone 
251-441-6222 fax 
http://www.fws.gov/section7/section7.html 
 
US Environmental Protection Agency  
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 
404-562-9900 
1-800-241-1754 
http://www.epa.gov/region4/divisions 
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This section provides a location to file items that have importance on a local, regional or 
watershed basis. Examples of such items include city and county erosion and sediment control 
ordinances and Coastal Zone Program guidelines. 
 
The materials that are filed here are to be determined, obtained and filed by the Handbook user.  
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