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Foreword

A concerted effort has been made to make the July 2022 Blue Book an accurate and comprehensive
handbook useful to those involved in the technical aspects associated with land disturbances in
Alabama.

The Blue Book is available primarily as an electronic version from the following web site:

https://alabamasoilandwater.gov/alesc/

It may be viewed and printed without a charge.

Hardcopies of the Blue Book or a CD may be purchased from the Alabama Chapter of the Soil and
Water Conservation Society through the Jefferson County Soil and Water Conservation Foundation.
Order forms are available on the website listed for viewing the Blue Book.

Constructive comments on the contents of the 2022 Blue Book should be provided in writing to the
Alabama Soil and Water Conservation Committee at the following address:

Alabama Soil and Water Conservation Committee
P. O. Box 304880
Montgomery, AL 36130-4800

All programs and services of the federal, state, and local agencies and organizations that cooperated in the
preparation of the handbook are available on a nondiscriminatory basis without regard to race, color, national
origin, religion, sex, age, marital status, handicap or disability.
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Introduction

The Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on
Construction Sites and Urban Areas (The Blue Book) provides guidance for preventing or
minimizing the related problems of erosion, sediment, and stormwater on construction sites and
eroding urban areas in the State of Alabama. It provides a basis for developing sound plans to
implement appropriate control measures, commonly referred to as Best Management Practices
(BMPs). It can help users meet environmental and regulatory objectives.

The Blue Book 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 Blue Book should be tailored to local site-
specific conditions and user objectives.

Erosion at construction sites and the resulting sediment-laden, turbid stormwater runoff impact
individuals, our communities, and the environment. Damages occur on-site and off-site 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 issues associated with land disturbing activities related to non-
agricultural development. The First Revision of the Handbook was completed in 2002. It added
Chapter 9, providing thirteen additional practices that were not outlined in the original Handbook.

The June 2003 Handbook update included all parts of the previous handbook but divided it into two
volumes to make the contents more user-friendly. Additional practices were added to make the
Handbook more comprehensive. Revision No. 1 dated January 2006 was made to add the
Bioretention and Stream Diversion practices, to revise the procedure for determining the size of riprap
for the Channel Stabilization practice and to correct several grammatical errors.

Revision No. 2 of March 2009 made significant changes including adding the concept of Low Impact
Development and revising practices in the Sediment Control section.

Revision No. 3 of September 2014 made improvements by incorporating industry suggestions and
further integrating the concepts of Low Impact Development to mesh with the new LID Handbook in
Alabama. Some of the more significant changes include replacing exotic invasive species with native
species in the Shrub, Vine and Groundcover Planting practice, modifying the specifications of the
Class A Silt Fence in the Sediment Barrier practice, adding the practice Flocculant as a Sediment
Control measure, and providing CAD drawings for several of the practices that were supported earlier
with only figures.
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Revision No. 4 of July 2018, corrected some misspellings, made changes to several practices based
on recent research of The Auburn University Erosion and Sediment Control Test Facility,
consolidated the Inlet Protection practices, revised the Erosion Control Blanket practice to be more
in-line with industry guidelines, and incorporated more specific geotextile property requirements.

Since 2018, the Handbook has been commonly referred to as the Blue Book. This terminology is
incorporated into the 2022 revision. This major revision No. 5 of July 2022 corrected some
misspellings and made changes to several practices based on recent research of The Auburn
University Stormwater Research Facility. Major changes occurred to the Sediment Barrier practice.
A Summary of Changes since the 2018 Blue Book are included at the end of the introduction.

It is a goal of the Alabama Soil and Water Conservation Committee that we keep the Blue Book
current with changing technology. Although we cannot use the Blue Book to identify and recommend
specific products, we recognize that product development will continue and that over time we gain a
better understanding of the effectiveness of practices and systems. We desire that the Blue Book
framework accommodate, usually in a generic context, those products that are needed in Alabama and
our understanding of how they should be used to efficiently protect our land and water resources.

As we look to the future, we urge those that make decisions affecting our land and water resources to
voluntarily embrace sound technology, practice strong stewardship of our land and water resources,
and encourage their colleagues to promote voluntary conservation efforts. 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 control
and stormwater management in an important and positive context. Using this approach maximizes
benefits to the citizens of Alabama and protects the State’s precious environment.

Dr. William E. Puckett, Executive Director
Alabama Soil and Water Conservation Committee



Summary of Changes

Purpose: To outline significant changes since the 2018 Volume 1 Blue Book was published.

(Minor edits and formatting changes are not listed).

Major Changes:

1.

N kW

el

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

23.

Chapter 4, Check Dam, page 174: Changed the recommendation of sod staple spacing for a Wattle
Check Dam from 10-inch centers to approximately 6-inch centers on each side of the wattle.

Chapter 4, Drop Structure, page 186: In the General Section, indicated that a sand drainage diaphragm
with a filter compatible outlet “is the best alternative” to an anti-seep collar.

Chapter 4, Drop Structure, page 187: Added Drainage Diaphragm to Figure DS-1.

Chapter 4, Drop Structure, page 188: Added Drainage Diaphragm to Figure DS-2.

Chapter 4, Lined Swale, page 195: Included tied concrete block mats as a material for lining.

Chapter 4, Subsurface Drain, throughout practice: Added coarse sand as part of the filtering medium to
keep soil particles from migrating into the drainage system.

Chapter 4, Subsurface Drain, page 222: Added coarse sand to Figure SD-1.

Chapter 4, Subsurface Drain, page 223: Added coarse sand to Figure SD-2.

Chapter 4, Flocculant, pages 250-251: Moved the description of a sediment retention barrier to this
practice and renamed it a “turbidity reduction barrier” and added that the netting for a turbidity
reduction barrier should be a high-flow non-binding fabric.

Chapter 4, Inlet Protection, page 261: Changed the recommendation of sod staple spacing for a Wattle
Inlet Protection from 10-inch centers to approximately 6-inch centers on each side of the wattle.
Chapter 4, Sediment Barrier, page 267: In the Practice Description, introduced the Design Storage
Volume that should be more than the runoff volume.

Chapter 4, Sediment Barrier, pages 267-269: In the Planning Considerations, added recommendations
for proper location and configuration, overtopping and dewatering device, when wire backet or
reinforced fence should be used, and the preferred method of installation being the off-set installation.
Chapter 4, Sediment Barrier, deleted reference to a sediment retention barrier in this practice (see
Flocculant).

Chapter 4, Sediment Barrier, page 269: Added that the % or % acre limitation per 100 feet of silt fence
is a “general rule of thumb”. The silt fence should be designed to impound the design storm event.
Guidance is provided on selection of the design storm event.

Chapter 4, Sediment Barrier: the old Table SB-2 Slope Limitations for Silt Fence has been deleted.
Chapter 4, Sediment Barrier, page 270: Added that equivalent backing or reinforcement is allowed for
wire reinforcement if it is sewn in or physically attached to the silt fence fabric.

Chapter 4, Sediment Basin, page 279: Added a Minimum Standing Pool Depth to the Design Criteria
Chapter 4, Sediment Basin, page 287: Added Standing Pool to Figure SBN-6.

Chapter 4, Sediment Basin, page 288: Added Standing Pool in Step 3.

Chapter 4, deleted the practice Sediment Trap.

Chapter 4, Stormwater Detention Basin, page 311: Noted that a filter diaphragm should be preferred
over an anti-seep collar and listed a reference for design.

Chapter 4, Stormwater Detention Basin, pages 312 - 314: Added Drainage Diaphragm to

Figures SDB-1, 2, and 3.

Chapter 4, Streambank Protection, pages 333 and 336: Included tied concrete block mats as a measure
for protection.
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New Content:

1.

© NN B

Chapter 4, Erosion Control Blanket, page 101: In Planning Considerations added “When possible
consider the use of wildlife friendly netting”.

Chapter 4, Groundskeeping, page 114: In the bullet related to paint, the term “painting equipment
cleaning liquid” was added.

Chapter 4, Mulching, page 116 and 119: Added the sentence to consider the use of wildlife friendly
netting.

Chapter 4, Sodding, page 156: Added the sentence to consider the use of wildlife friendly netting.
Chapter 4, Brush/Fabric Barrier, page 233: Added Figure BFB-1.

Chapter 4, Sediment Barrier, page 270: Added the section on Overflow Outlet and Dewatering.
Chapter 4, Sediment Barrier, page 272: Added Figure SB-5 for Type A Overlap.

Chapter 4, Sediment Basin, page 281: Added the standing pool elevation as the lower limit to the
volume requirement.

Major Clarifications:

Xii

1.

10.
11.
12.

13.
14.

15.

16.

Chapter 4, Dune Vegetation Planting, page 86: Corrected the section name in Chapter 2 for the
selection of plants.

Chapter 4, Erosion Control Blanket, page 103: Corrected the URL to ECTC documents.

Chapter 4, Groundskeeping, page 111: Added that Fueling and Servicing activities should be as far
away as possible from Waters of the State and conveyances.

Chapter 4, Groundskeeping, page 111: Added that Mud Tracking cleanup should only be done using
“dry” methods.

Chapter 4, Groundskeeping, pages 111-112: Clarified concrete truck washout containment.

Chapter 4, Groundskeeping, page 112: Added that waste containers should be as far away as possible
from Waters of the State and conveyances.

Chapter 4, Permanent Seeding, page 124: Added footnote 1 to Table PS-1, “DO NOT USE Seeding
Rates as part of a mixture unless shown as a mixture in this table”.

Chapter 4, Temporary Seeding, page 162: Added footnote 1 to Table TS-1, “DO NOT USE Seeding
Rates as part of a mixture”.

Chapter 4, Check Dam, page 176: Modified Figure CD-8 to show geotextile underlayment.

Chapter 4, Check Dam, page 177: Modified Figure CD-9 to show geotextile underlayment.

Chapter 4, Lined Swale, pages 196-197: Clarified the Design Criteria for a concrete lined swale.
Chapter 4, Filter Strip, page 238: Added footnote 1 to Table FS-1, “DO NOT USE Seeding Rates as
part of a mixture unless shown as a mixture in this table”.

Chapter 4, Flocculant, page 251: Clarified the first sentence in Design Criteria.

Chapter 4, Sediment Barrier, page 270: Deleted the statement that Type A silt fence has 3 times the
flow rate as Type B silt fence.

Chapter 4, Sediment Basin, page 282: Added a filter diaphragm reference in the Basin Dewatering
Section.

Chapter 4, Bioretention Area, page 293 and 301: Corrected the URL to the LID Handbook for
Alabama.



Chapter 1

Erosion, Sedimentation and

Stormwater Processes

This chapter is included to provide basic information related 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 the
developing areas of Alabama and is the primary type of erosion that this handbook
addresses.

The Appalachian Plateau, Limestone Valleys and Uplands, and Piedmont Plateau
of Northern Alabama are all products of geologic uplift and extended erosion
caused by natural forces. The Coastal Plain and the Blackland Prairie of Alabama
represent the sedimentation and deposition product from millions of years of
geologic erosion from the upland sources. 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 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-agricultural areas
where developing sites are either poorly planned or the plans that appear adequate
are not installed and maintained properly.
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Chapter 1

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.

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 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

Climate

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 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

July 2022



Erosion Sedimentation and Stormwater Processes

Topography

Soils

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.

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

Soil factors include soil texture, soil structure, organic matter content and
permeability. In addition, in many situations soil 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 in receiving waters.

Vegetative Cover

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

a. Absorb or dissipate energy of raindrops.

b. Bind soil particles and prevent or reduce soil detachment by raindrops or
overland flow.
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Chapter 1

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.

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,
impervious surfaces.

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
guantity 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, and lakes fill 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 and its impervious surfaces, 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.
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Erosion Sedimentation and Stormwater Processes

There are 4 distinct yet interrelated effects of land use changes on the hydrology of
an area:

1) changes in peak flow; 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.

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; 3) modification of the surface drainage pattern,
including the associated development of stormwater management facilities.

Summary of Hazards Associated with Land Development

On-site

Off-site

Overall

Land development clearly increases potential erosion and sediment hazards on-site
by removing vegetative 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:

e Higher peak flows of storm runoff if not modified by planned measures.
e Increased volumes of storm runoff.

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

Other potential off-site effects include increased flooding, accelerated erosion of
stream systems, increased sediment deposition in lakes, streams, and floodplains,
and adversely impacting the aquatic communities associated with the lakes, 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.
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Chapter 1

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
the Blue Book 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, at 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 the planning and design process must
include an interdisciplinary approach towards 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 stormwater runoff. Shaping
of land for construction or development affects physical properties of the soil,
onsite drainage, stormwater runoff patterns, and eventually, off-site

stream characteristics and functions. Adverse effects of erosion and sedimentation
include impacts to soil, water quantity, water quality, and the aquatic

ecosystem. Potential hazards associated with development include the following
items.

1. Anincrease in developed areas exposed to stormwater runoff and
soil erosion.

2. Increased volumes of stormwater runoff, accelerated soil erosion and
sediment yield and higher peak flows caused by:

a. Removal of existing protective vegetative cover.

b.  Exposure of underlying soil
more erodible than original soil surface.
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Reduced capacity of exposed soils to absorb rainfall due to
compaction caused by heavy equipment or crustation caused by
rainfall energy.

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

Prolonged exposure of unprotected disturbed areas due to
scheduling problems and/or delayed construction.

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.

Increased impervious surfaces associated with the construction of
streets, buildings, sidewalks, paved driveways, and parking lot.

3. Creation of aspects facing south and west that may hinder plant

growth due to adverse temperature and moisture conditions.

Exposure of subsurface materials which are rocky, acid, droughty
or otherwise, unfavorable to the establishment and maintenance 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 scheduling of temporary and permanent seeding
when the practices can be most effective.

Use sediment and turbidity control measures that minimize sediment and
turbid water from leaving the disturbed site.
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e Plan appropriate erosion control for all kinds of erosion that may occur
depending upon specific site conditions.

e Prioritize stabilization of cut and fill slopes.

e Prioritize stabilization of sites that are transected by streams or are in close
proximity to streams and/or reservoirs.

e Cover exposed soil with vegetation at every opportunity.

e Prevent sediment from leaving a construction site at entrance/exits during
muddy periods.

e Regularly inspect and maintain practices to ensure their effectiveness.

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 such as
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). More recently, research has identified that the first
%7, of runoff provides the first flush in some instances while other research has
determined that runoff in excess of 17, including cut/fill areas associated with
construction, may be more realistic. It is proper to say at this time that the amount
of runoff that creates the “first flush” depends on several factors, including the
activity, inherent site conditions, and pollutants. Treatment of the first flush,
whatever the runoff amount, will help ensure that the adverse water quality effects
of stormwater are minimized.

Finally, the value of the hydrologic environment as an amenity is primarily affected
by three factors: ability of the stream to effectively transport water and sediment,
the accumulation of trash, and the disruption of the stream community. Urban
stream channels are impacted by increased stormwater volume and energy. These
channels tend to have unstable and unvegetated banks, scoured or unconsolidated
beds, and unusual accumulations of sediment and debris. These effects impair the
effectiveness of stream functions and can lead to landscape changes, threatened or
impaired infrastructure (roads, bridges, utilities, etc.), and increased flooding
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throughout a community, Not only can urbanization effects on streams impact the
landscape, but together with the accumulation of trash within the channel and
across the floodplain (cans, lumber scraps, lawn clippings, concrete, wire, etc.),
these all severely impact the stream and receiving waters. 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 and receiving waters.

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 sustainability of water resources, it is imperative that land uses be
managed in a responsible way.

What is Stormwater Management?

Flood Control

10

Historically, urbanization has resulted in the development of stormwater
management systems to reduce flooding and provide safe throughfares and living
conditions for a community. Such stormwater management systems are designed
with a narrow focus for safety and convenience without recognition of other
impacts. Therefore, no matter how intense a rainfall event or its duration, the
conventional stormwater system is designed to remove stormwater runoff in the
shortest possible time. In other words, conventional stormwater management is
concerned with only the quantitative effects of runoff.

As the understanding of stormwater processes has grown and stormwater
management technologies have improved, modern stormwater management can be
far more comprehensive. An effective program involves the implementation of
actions to control water within its hydrologic cycle with the objectives of
providing: (1) flood control; (2) nonpoint source pollution control; and (3) off-site
erosion control, all while balancing the need to provide safe living conditions
within a community. 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.

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
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attention and urgent demands for government action. Two levels of drainage
systems must be considered 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 development. The capacity of such systems often becomes severely
overwhelmed as development progresses throughout a watershed area, resulting in
frequent minor flooding, impacts to infrastructures, 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, low impact
development practices, and green infrastructure.

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 impacts 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, landowners should be encouraged to purchase flood
insurance, if appropriate.
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Nonpoint Source Pollution Control (NPS Control)

Pollutants which are washed from the land surface by stormwater runoff and
carried into the streams, rivers, and lakes are recognized as major contributors to
water quality degradation in urban and urbanizing watersheds. The goal of
controlling this problem is not new and nonpoint source pollution control receives
high priority in many 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 practices which are used to control
urbanized runoff 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 and to infiltrate as
much of the urban runoff as practical. 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

12

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 bankfull
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 become overwhelmed and/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 volume and velocity
of flow paired with the increased flooding frequency places a stress on the channel
to adjust its shape and alignment to accommaodate the increased flow.
Unfortunately, this adjustment takes place in a very short period (relative to natural
processes) and the transition can be extensive and catastrophic. 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.

An old strategy for managing 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.). Modifications to natural,
continuous flowing streams, however, can be the subject of intense local
controversy and requires special permits or permissions from regulating entities
such as Army Corps of Engineers, Environmental Protection Agency (EPA),
Federal Emergency Management Agency (FEMA), and others. Innovations based
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on natural stream hydrology concepts are often more economically sound because
they restore or maintain stream functions in a manner that is more sustainable than
previously employed practices. Maintenance of such innovative practices are
usually more cost- and time-effective. Natural Stream Restoration technologies are
gaining favor and should be considered because of their beneficial effects to a
community as well as on the aquatic environment.

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 must be made to incorporate measures which will minimize adverse
impacts to fish, wildlife, and the aesthetic quality of the stream.

On-site stormwater detention criteria for new development projects can also be an
effective strategy for preventing future increases in stream impacts. 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 re-stabilize 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 for a Detention Basin

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).

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 10-year storm at a pre-
development rate for moderate flood protection downstream. The emergency
spillway should be designed to pass at least the 100-year storm. While such a multi-
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Flexibility

purpose design may 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.

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.

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

14

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 compliment a watershed-
wide management plan.

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.
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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 permeable
land cover and include on-site storage mechanisms. These systems will promote
infiltration, filtering, and slowing of the runoff.

The on-site storage of stormwater should be maximized. 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 designed to increase overland flow. These systems provide
time for increased 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.
However, it is important to note that vegetation considerations should be made.
Temporary vegetative cover may be implemented during times of disturbance
while permanent landscape vegetative cover is only established after final site
stabilization occurs. 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. A 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
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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.

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 increased flow. 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. In addition, stormwater system designers should find ways to
make their systems as simple, natural and maintenance free as possible.

Green Infrastructure / Low Impact Development

16

Green Infrastructure (GI) and Low Impact Development (LID) are often used
interchangeably. Green Infrastructure is defined as the range of measures that use
plant or soil systems, permeable pavement or other permeable surfaces or
substrates, stormwater harvest and reuse, or landscaping features to store, infiltrate,
or evapotranspirate stormwater and reduce flows to stormwater systems and surface
waters. Green infrastructure is a cost-effective, resilient approach to managing wet
weather impacts that provides many community benefits. While single-purpose
gray stormwater infrastructure—conventional piped drainage and water treatment
systems—is designed to move urban stormwater away from the built environment,
green infrastructure reduces and treats stormwater at its source while delivering
environmental, social, and economic benefits. Likewise, Low Impact Development
or LID is “an interdisciplinary systematic approach to stormwater management
that, when planned, designed, constructed, and maintained appropriately, can result
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in improved stormwater quality, improved health of local water bodies, reduced
flooding, increased groundwater recharge, attractive landscapes, wildlife habitat
benefits, and improved quality of life” (LID Handbook for the State of Alabama). It
is the practice of taking steps during design development to minimize changes to
the hydrologic cycle (runoff and infiltration after a storm). LID strategies integrate
green space, native landscaping, natural hydrologic functions, and various other
techniques to generate less runoff from developed land (NRDC, Stormwater
Strategies Report, 2001). These types of practices encourage infiltration and reduce
the volume of stormwater discharged from the site. Many innovative site designs
and stormwater management practices are grouped together under the heading of
Gl or LID, but true GI/LID strategies have certain key distinctions. These key
distinctions of GI/LID include:

e Stormwater management at a local scale to minimize impact of
development on the local watershed.

e Ecosystem-based. Design what you are building as a functional part of the
ecosystem (not apart from it).

¢ Relies on advanced technologies more than conservation and growth
management (Smart Growth plans).

GI/LID promotes hydrologic function at the lot level. It addresses stormwater
through small, cost-effective landscape features referred to as integrated
management practices (IMP) and stormwater control measures (SCM).

The Low Impact Development Handbook for the State of Alabama (LIDAL) is
available online
(adem.alabama.gov/programs/water/waterforms/LIDHandbook.pdf).
Chapters on community planning and codes and ordinances are available through
this resource.

Integrated Management Practices

The term IMP is used to denote controls that are integrated throughout the project
and provide landscape amenity. Stormwater control measure or SCM is generally
preferred instead of BMP due to its specificity to the field of stormwater and
improved definition / description. The terms BMP and IMP are frequently used
interchangeably. When Integrated Management Practices are linked together, they
form BMP trains that address water quantity and water quality in succession. Such
a train could be created by linking a rain barrel (overflow) to a rain garden, and the
overflow drain of the rain garden to a constructed wetland.

History of LID

Many communities are turning to GI/LID to assist with stormwater management.
Conventional solutions to handling stormwater runoff are not always compatible
with community interests, or local, state, and federal water quality regulations.
Prince George’s County, Maryland is known as the originator of the LID
movement, and has pioneered many stormwater management practices and
protective policies since the early 1980’s. The state of Wisconsin has also
promoted LID since the late 1980’s, but dates to the early 1900’s in the origin of
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sustainable products such as Milorganite, a fertilizer used in the golf course
industry made from the byproduct of the Milwaukee sanitary sewer system.

What are the Key elements of GI/LID?
The key elements of GI/LID include:

Conservation

Small scale controls

Customized site design

Pollution prevention and education
Directing runoff to natural areas

The preservation of native trees, understory vegetation and natural drainage
processes are important in GI/LID development. They are enhanced by the small-
scale controls on the lot level that mimic natural hydrology and processes. The
customized design of these controls protects these processes and reduces pollutant
loads and sends stormwater to areas of infiltration to facilitate ground water
recharge. The network of small-scale GI/LID practices throughout the watershed
have a major cumulative effect.

Planners/designers should consider using GI/LID because it enhances the local
environment, protects public health, improves community livability and saves
developers and local governments’ money. There is often a 25% - 30% reduction in
costs associated with site development, stormwater fees, and maintenance for
residential developments that use GI/LID technigques (Low Impact Development
Center). These savings are recognized through reductions in clearing, grading,
pipes, ponds, inlets curbs, and paving.

GI/LID practices are applied to open space, roof tops, streetscapes, parking lots,
sidewalks, and medians. The preservation of existing open space or the creation of
new open space allows for large conservation areas where stormwater can soak into
the ground and promote groundwater recharge. Roof top gardens or green roofs
provide excellent insulation in warm climates and reduce heat island effects in
urban environments. GI/LID promotes narrow streets and driveways, which reduce
impervious surfaces as well as flooding and pollution from stormwater. There is
typically no curb and gutter in GI/LID developments, and houses are usually closer
to the street. Shared driveways are quite common.

Typical LID design components

Typical GI/LID design components to be considered include vegetation, pervious
surfaces and bioretention systems. Vegetation removes water through
evapotranspiration and assists in pollutant removal through nutrient cycling.
Permeable surfaces allow stormwater to infiltrate into underlying soils promoting
groundwater recharge and pollutant processing while reducing the volume of
rainwater runoff. Bioretention systems detain water long enough for infiltration and
pollution removal to occur. Bioretention systems may be designed as buffer strips,
rain gardens, stormwater wetlands and grass swales.
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Bioretention areas

Bioretention areas, also known as bioretention filters or cells, capture and
temporarily store water. Water is conveyed to the treatment area as sheet flow.
They can be designed to capture the first inch of rain and allow it to soak into the
soil, watering the plants in the rain garden. Bioretention is designed to detain water
just long enough for infiltration and pollution removal to occur, but not cause
mosquito problems.

Rain gardens are residential practices that typically use native plants. Native plants
are used because they are more drought-tolerant and require less maintenance.
Pollutant removal is facilitated by microbes that live in the soil and interact with
the plant roots. Stormwater drains from the rain garden within 24 — 48 hours
eliminating concerns about mosquito habitat. Pathogens are left high and dry as
water is absorbed.

Landscaping is critical to performance and function of a bioretention cell or rain
garden. A diversity of plant types should be planted to replicate a natural
ecosystem. Trees should be spaced at least 10 feet apart, hardwood mulch should
be used, and plants should be tolerant of periodic cycles of inundation and drought.

Bioretention cells and rain gardens come in many shapes and sizes and can be used
in commercial and residential landscapes, parking lots and medians, highway
drainage, and on golf courses. The design can be tweaked to fit many uses.
Basically, they take advantage of an existing low spot and are excavated and filled
with amended soil to aid in the drainage process. There is an overflow drain that
may be a perforated pipe or an existing stormwater outlet that has been raised to aid
the temporary ponding of water.

Rain Barrels & Cisterns

Rain Barrels are small roof recapture systems that store residential rooftop runoff
for localized use. Water collected in a rain barrel would normally flow through a
gutter system or flows off a roof on to the ground possibly causing erosion. A rain
barrel can save approximately 1,300 gallons of water during peak summer months
of normal rainfall (Center for Watershed Protection, 2007). For every inch of rain
that falls on a catchment area of 1,000 square feet, you can expect to collect
approximately 600 gallons of rainwater All systems should use covered barrels or
cisterns that keep the water from accumulating leaves and other contaminants.
Perhaps the simplest use of rainwater is to put a barrel under one of the gutter
downspouts and use the water on sensitive indoor plants. Storing rainwater for
garden and outdoor work use helps recharge groundwater naturally by slowing
down and reducing stormwater runoff.

Cisterns work on the same principal as rain barrels but typically have a large
storage capacity. Modern cisterns are manufactured of plastic and may or may not
be completely enclosed. Rather they typically have a lid made of the same material
as the cistern, which is removable by the user. In the USA, cisterns are
predominately used for irrigation; however, some areas promote reuse of gray
water (water from hand washing, dish washing, etc.) for toilet flushing.
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Filter strips, grass swales and stormwater wetlands

Filter strips can be designed as landscape features within parking lots or other areas
to collect flow from large impervious surfaces. Grass swales use grass or other
vegetation to reduce runoff velocity and allow filtration, while high volume flows
are channeled away safely. They function as alternatives to curb and gutter
systems. Stormwater wetlands treat stormwater runoff by slowing stormwater and
trapping pollutants.

Permeable Pavement

Interlocking pavers or porous paving materials allow air and water to pass through
the surface providing groundwater recharge. “If used properly, permeable
pavements can facilitate biodegradation of the oils from cars and trucks, help
rainwater infiltrate soil, decrease urban heating, replenish groundwater, allow tree
roots to breathe, and reduce total runoff, including the magnitude and frequency of
flash flooding.” In his book, Porous Pavements (2005), Ferguson identifies nine
categories of permeable pavement: decks, open-celled paving grids, open-graded
aggregate, open-jointed paving blocks, plastic geocells, porous asphalt, pervious
concrete, porous turf, and soft paving. It is the most popular form of structural post-
construction BMP in Alabama.

Mixing Structural and Nonstructural Post-Construction BMPs

20

Mixing structural and nonstructural post-construction BMPs allow for the
flexibility to create the proper BMP efficiency and cost for pollutant removal. The
resulting configuration resembles a BMP Train, that is, a string of mix and match
BMPs that are custom selected to a site’s pollutant situation. There are now several
BMP calculators (typically Excel format) that will calculate the train’s
efficiency and cost.

The benefits of GI/LID provide high level of water quality treatment. GI/LID tends
to control volume of the first flush (first %2 inch to 1 inch) runoff. It is cost effective
for developers and local governments and is aesthetically pleasing. GI/LID
increases quality of water in local streams, rivers, lakes or bays. It also controls
impacts to our natural ecosystems through selective BMP implementation. Instead
of large investments in complex and costly centralized conveyance and treatment
infrastructure, GI/LID allows for the integration of treatment and management
measures into urban site features. This involves strategic placement of distributed
lot-level controls that can be customized to more closely mimic a watershed’s
hydrology and water quality regime. The result is a hydrologically functional
landscape that generates less surface runoff, less pollution, less erosion, and less
overall damage to lakes, streams, and coastal waters.
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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 the soils 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 preservation 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
values 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
architecture. Property values can be increased dramatically by small investments in
erosion control.
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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, economic
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 cannot 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
close together to provide a thick close-growing 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.

Lists of appropriate native vegetation for specific GI/LID practices as well as
example planting plans can be found in the Low Impact Development Handbook
for the State of Alabama previously mentioned.

Site Planning for Tree Protection

Select trees to be saved before beginning construction and avoid equipment
operations within the dripline of trees being retained. 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 dripline 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 compaction 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 within 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 depressions,
if possible, rather than in locations where extensive grading and tree removal will
be required.

Selecting Trees to be Retained or Planted
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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; and covering of roots by pavement and
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compaction. These items make the selection and management of trees extremely
important.

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.

Growth Rate

Some trees attain mature height at an early age, others take many years. Fast
growing trees may be brittle and possibly short-lived while slow growing trees are
usually less brittle and 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.
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Evergreen vs. Deciduous

Evergreens retain their leaves throughout the year and are useful for privacy
screens and noise barriers. Most deciduous trees drop their leaves in the fall and are
preferable as shade trees. Some deciduous trees do not drop their leaves until
spring.

Pest Resistance

Insects and disease problems exist among many trees. Each pest is related to the
tree’s species itself, its vigor, and the site on which it is planted. Where control

techniques 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.

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. Most 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.
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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 systems.

Desirable trees should be identified and located on a map as part of the planning
process.

Exotic Invasive Species

Exotic invasive species should not be planted! We have learned over the years that
although a specimen tree, such as a Bradford pear, may be beautiful at a particular
site there will likely be adverse impacts in later years. In the case of Bradford pear,
its seed are spread by animals and it is becoming an unwanted plant pest
throughout the state. Although promoted earlier as sterile, Bradford pears can
cross-pollinate with other pear trees. The seeds from this may result in callery
pear, native to East Asia, an extremely invasive species with thorns 3 — 4 inches
long. The callery pear is a very undesirable tree that has no place on our
landscapes!

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.
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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.

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
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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. 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.
The Web Soil Survey provides some information about soil features related to
plants (See Appendix Soils in Alabama for more Web Soil Survey information).
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Slope

The steeper the slope, the more essential is a vigorous vegetative cover. Good
establishment practices, including seedbed preparation, liming fertilizing, proper
planting, 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. These may be more costly and slower to establish but can
provide substantial savings in maintenance. Also, they can be more desirable in the
overall 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 in Alabama
because 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.

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.
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Seasonal Considerations for Non-Woody Vegetation

Newly constructed sites 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. 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, early fall is the most dependable time to plant them. Warm-season
plants grow most actively during the spring and 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
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Mixtures vs. Single Species Plantings

A mixture may be more desirable than a single species. Mixtures can be selected to
provide cover more quickly and can be more enduring than a single species.
Mixtures need not be elaborate. The addition of a quick-growing perennial provides
early protection and facilitates establishment of a slower growing long-lived
perennial, i.e., common bermudagrass with centipede. It is important to evaluate
the merits and weakness of each species in selecting the mixtures for the specific
site to be treated. If a quick establishing species such as common bermudagrass is
planned for the final cover then a mixture is probably not appropriate.

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
enhanced, i.e., crimson clover or rye (cereal). 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. It is important to not plant a nurse crop that will compete to the
detriment of the desired species.

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
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used for plantings. Using this information makes plant selection straight-forward
for most situations. Specific seeding rates and planting dates 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.

Cool - Season Annuals
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 small grains 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 a
thick stand will suppress the growth of perennial seedlings. No more than 60
Ibs/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 because it provides dense cover
rapidly. It is not recommended for use as a companion crop in perennial
mixtures in Alabama because it is highly competitive and crowds out most
other species, leaving no lasting cover. Also, if allowed to mature the seed
volunteers and can seriously interfere with subsequent efforts to establish
permanent cover.

Warm — Season Annuals
Millets
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
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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 thin 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
preferable in south Alabama. Korean is better in north Alabama because the seeds
mature earlier.

The preferred seeding dates for annual lespedeza are in the late winter to early
spring. It can be included with a fall seeding; in which case some seeds remain
dormant over the winter and germinate the following spring.

Cool-Season Perennials
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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 number of
years under proper management and environmental conditions.

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
droughty 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 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. Fescue does not tolerate frequent
and close mowing during the summer, especially on sites that are droughty.
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White Clover
White clover is sometimes planted with tall fescue. It is usually short-lived.
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 unmowed. Crownvetch requires a specific inoculant.
Because site requirements are so unique, crownvetch is not included in this
handbook as a species to plant (in Alabama).

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, but not fast like bermudagrass. Bahiagrass
produces 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
recommended variety of bahiagrass for soil stabilization in Alabama. It is more
tolerant to upland sites and 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 stolons and
rhizomes. It will grow in all areas of the State on suitable sites. It is best adapted to
well-drained fertile soils and will survive extreme heat and drought. It does poorly
on extremely droughty sandy soils and will not grow on poorly drained soils. It is
not shade tolerant. It responds well to fertilizer and will establish a dense sod
quickly from seed. Bermudagrass requires more maintenance than bahiagrass and,
if a regular maintenance fertility program is not used, it will tend to slowly decline.
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It has a high resistance to wear and recovers quickly 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 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 varieties have 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. The height may be
undesirable in certain areas and they too must be established with vegetative
material which usually makes them too costly to establish. Also, the stand declines
without costly maintenance.

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. It may invade adjoining sites that have full sunlight and is
recognized by the forest industry as an invasive species.

Plantings that include sericea should usually include a companion crop such as
annual lespedeza or common bermudagrass. Sericea should be planted as early as
possible within the planting date to avoid 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 because

these mowing regimes deplete food reserves and adversely affect the stand the next
year. Sericea has lost favor as a roadside plant since it is not tolerant to chemical
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spray treatments often used on roadsides to control weeds and to retard growth of
favored grasses.

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. 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.

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.

July 2022 33



Chapter 2

Soil pH

Soil pH can have a profound influence on the performance of landscape plants.
However, most landscape plants perform adequately within a soil pH range of 5.5
to 6.2. Plants listed in Tables SVG 1-5 should 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.
Other landscape options for plant materials might be selected which do not have
the same susceptibilities. Most 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
overgrown, they can be removed to allow the more desirable plants to take their
place.

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

34

Topsoiling

The surface layer of an undisturbed soil is often rich 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 prior to construction and
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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.

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. “Engineered”
biotic products are available that can enhance stand establishment when topsoil is
limited or unavailable.

Soil Amendments

Lime is almost always required on disturbed sites in Alabama 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, such as phosphorus and potassium, 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 establishment method that can be
used with most species. Seedbed preparation, liming, and fertilization are
essentially the same regardless of the establishment method chosen.

Uniform seed distribution is essential. This is best obtained using a cyclone seeder,
conventional grain drill, drill seeder, cultipacker seeder, or hydraulic seeder. The
drills and cultipacker seeder are pulled by a tractor and require a fairly clean,
smooth seedbed.
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Seeding rates recommended in this handbook are for Pure Live Seed and take into
account the “insurance” effect of extra seed. Rates exceeding those given are not
recommended because over dense stands are more subject to drought, competitive
interference and are unnecessarily costly.

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.

A drill seeder (or 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, or other residue such as dead
temporary cover, open narrow slits, and deposit seed with a minimum of surface
disturbance. Drill seeding minimizes the need for applying additional mulching
materials.

Hydroseeding, a combined application of hydromulch and vegetative seed, 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 or rough seedbed
gives the best results when hydroseeding is used. Soil amendments such as lime
and fertilizer may cause damage to seeds during the mixing process, reducing
germination and establishment. Such amendments should be applied before a
hydroseeding application.

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, and cultipacking. Broadcasting is easier but requires more planting
material. Common bermudagrass will cover over much more quickly than the turf
type bermudagrass varieties.

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 sometimes used to introduce a superior
grass into an established turf.

In sodding, the soil surface is completely covered by laying cut sections of turf.
Turf-type bermuda, centipede, and zoysia are usually the types of turf used for
sodding. Plantings must be watered immediately after planting and kept well-
watered until the rooting systems become incorporated with the underlying soil,
usually 1-2 weeks.

Sodding, though quite expensive, is warranted where immediate establishment is
required, as in stabilizing grass swales 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 any time of the year
in Alabama. Moisture availability is essential to establishing a sod during the
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growing season and, therefore, watering should be considered when developing the
planting plan.

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.
If the specific Rhizobium is not already present, it must be supplied by mixing it
with the seed at planting or using seed coated with the Rhizobium. Cultures for
inoculating various legume seed are available through seed dealers.

Among the legumes listed for use in this handbook, crimson clover 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 except for Sodding, 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 on most disturbed
sites. Mulch protects sites 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 be used also to 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
handbook 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 is increased by crimping or tacking and crimping or tacking should
usually be a requirement.
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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, sediment delivery, and turbid runoff from an
otherwise stable site. A single heavy rain will enlarge rills and bare spots and the
longer repairs are delayed the costlier 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) may be needed at any time. Weak or damaged spots must be
fertilized, seeded and mulched as promptly as possible.

Frequency and amount of fertilizer to apply for maintenance can best be
determined through periodic soil testing. Maintenance requirements should always
be considered when selecting plant species for vegetation.

Measures for Stabilizing Coastal Dunes

Introduction

38

Dunes are reservoirs of sand that help keep a seashore 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.
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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
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); 'FLAGEQO' 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.

'FLAGEQ' Marshhay Cordgrass

'FLAGEQ' 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.
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Irrigation
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'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 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 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 4" of water over the entire zone in an 8 hour period.
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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 over wash.

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 healthy stand with the
desired density. A minimum annual application of 50 Ibs/acre of an inorganic
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nitrogen fertilizer is usually needed for grass stands. Sparse areas should be
replanted during the next planting season for the desired grass or legume.

Exotic Invasive Species

Introduction

Exotic invasive species are an increasing problem over the countryside. From well-
known species such as kudzu and wisteria to lesser known plants such as
cogangrass, it is important that exotic invasive species be understood, and
appropriate measures be taken to prevent their introduction and spread on
construction sites.

Some Invasive Species

Cogangrass came into Southern U.S. ports in the early 1900’s as a packing material
and slowly established along the Gulf coast (particularly in the Mobile area) for a
number of years. More recently, it has spread along Interstates 10, 65, and other
roads into many areas of Alabama by windblown seed and with mowing equipment
moving from a contaminated site into another site. It is listed first because it is so
invasive, so competitive to other plants, so hot when it burns, and so difficult to
control. Every precaution should be taken to prevent its spread!

Chinese privet, while not commonly used in new landscape plantings, is a species
that was once prized as a “hedge”. Over the years, as a result of birds spreading the
seed, privet has become established along the edge of many open sites and is
invading open areas along streams and other sites that are undergoing plant
succession. Privet is mentioned as an example of what can happen when an
invasive species that is difficult to control is planted. A planner should recognize
the importance of not using an invasive species even though the plant may be
pretty or have other desirable characteristics.

There are too many invasive species to list them all, but a few others that definitely
have the potential to be damaging to most landscapes and should not be planted
include the following: autumn olive, Bradford pear, bush honeysuckle, giant reed,
Japanese climbing fern, Japanese honeysuckle, and Pompasgrass. The reference at
the end of this section provides a comprehensive listing of species that may become
a problem to forest sites and other sites that are not managed intensely.

There are a few invasive plants that will continue to be used in the erosion and
sediment control industry that are potential problems in some situations but are
used because there are no acceptable alternatives. These species include the
following: bahiagrass, common bermudagrass, lovegrass, sericea lespedeza, and
tall fescuegrass.

Addressing Invasives

42

There are two avenues for addressing invasive species. First, planners should be
careful in specifying the species to plant. To this end, the tables for Shrub, Vine
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and Groundcover Planting were revised in the 2014 revision of this Handbook to
remove exotic invasive species. Second, species that can be spread by seed and
vegetative parts, such as cogangrass, should be recognized and precautions should
be taken by those that move equipment from one site to another, to prevent their
equipment from moving seeds and plant parts to uncontaminated sites.

Excellent references are available to help in identifying invasive species and in
planning ways to minimize their spread. One such reference is A Management
Guide for Invasive Plants in Southern Forests, USDA Forest Service, Southern
Research Station, General Technical Report SRS-131. For the most inclusive, up-
to-date list of invasive plants of Alabama, refer to the Alabama Invasive Plant
Council, www.se-eppc.org/alabama.
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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 and minimize the impacts of sediment, turbidity 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 identifies appropriate measures for erosion and sediment control for a specific
construction site. Plan components are described in detail later in this chapter.

Practice designs are usually 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 technical 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 the system that 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.

What Is an “Adequate” Plan

An adequate plan contains sufficient information to describe the system intended to
control erosion on the construction site, minimize related off-site sediment delivery
and turbidity and address potential problems associated with hydrologic changes
off-site. The sequence of scheduling and installing BMPs are additional items of
importance. If regulations exist, more details may be required to satisfy the
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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. It is recognized that additional
information may be needed to meet state and local requirements.

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

46

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, turbidity issues and other construction problems by selecting
areas appropriate for the intended use because tracts of land vary in suitability for
development. Knowing the soils, 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 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.
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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, in a watershed with a formally
designated impaired stream, 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 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 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
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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 areas 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 within this Coastal Management Area
that influence the requirements for plan content. It is recommended that
construction practices (including Detention, Retention and Bioretention) within the
Coastal Area be designed to yield greater than 35% reduction in nutrients and a
minimum of 80% reduction in total suspended solids (TSS). Another example of
such a requirement is the construction of a Dune Sand Fence (DSF) 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 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

48 July 2022



Plan Preparation

should be obtained from the Army Corps of Engineers serving the area. Stream
alterations also require a 401 Clean Water Certification from the Corps of
Engineers. 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 for consultation before additional work proceeds.

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 types and, to the extent possible, locations of

planned practices. Map scales and drawings should be appropriate for clear
interpretation. Site planners are urged to use the standard coding system for
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.
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Written Narrative

As 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. In addition, other information may be required in the plan by the
Alabama Department of Environmental Management and local governments. Much
of the additional information is covered by the following section Supporting
Materials and Supporting Data.

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

50

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 to the extent practical 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 series on the site should be noted and shown on the topographic map if
the information is available. Soils information for previously undisturbed sites can
be obtained from the Web Soil Survey (see Appendix Soils in Alabama). On-site
soils evaluations and borings can be provided by soil 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. This information may be important in
determining clearing limits and establishing stages of construction.

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,
flood insurance 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. This information is
available from the Alabama Department of Environmental Management.
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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. Boundaries of
wetlands must be delineated if wetlands exist on areas to be disturbed by
construction.

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.

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

52

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.
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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 and turbidity problem if they are
not properly stabilized. Potential for flooding and possible sites for stormwater
detention basins, sediment basins and low impact features such as rain gardens
should be determined.

Soils

Soil properties such as depth to bedrock, depth to seasonal high 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. The Web Soil
Survey (see Appendix Soils in Alabama) is a source of information on the soil
series of Alabama.

Groundcover

Groundcover is the most important factor in 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

The analysis of adjacent properties should focus on areas downslope, upslope and
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. Obviously,
the potential for impacting streams with turbidity must be considered. In some
instances, water that enters the site from upslope should be diverted to minimize
the potential for site related problems involving erosion, sediment, and turbidity.

Floodplains
Floodplains are generally restrictive in nature and the 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
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if they have a sensitive water designation. The potential impact from sediment and
turbidity 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.

Threatened and Endangered Species
Habitat for threatened and endangered species (TES) should be evaluated. If

potential exists for occurrence of TES a determination of their occurrence should
be made by a qualified professional.

Step 3-Facility Plan Development

54

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
utilize the strengths and overcome the limitations of the site. Ideally, there can be
flexibility in the location of facilities and low-impact development concepts will be
strongly considered. The following are some points to consider in making these
decisions:
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e 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.

e  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.

e 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
paving products which will allow water to infiltrate or cellular blocks
which have soil and vegetation components.

e 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.

e 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.

Step 4-Planning for Erosion and Sediment Control and Stormwater Management

After the site facility plan layout has been developed, a plan is developed to
minimize erosion on-site and delivery of sediment and turbid water 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.

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

e 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.
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e 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 6 descriptive
categories that relate to their functions: site preparation, surface stabilization,
runoff conveyance, sediment control, stormwater management, and stream
protection. Other categories that are sometimes used, such as vegetative, structural
and management measures, are imbedded into the 6 categories.

Again, review each drainage area, determine the categories that apply and select
practice(s) to comprise a technically sound and cost-effective system.

e Site Preparation (Construction Exit Pad, Land Grading, and Topsoiling)

Construction Exit Pad 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 available for
stockpiling to provide adequate amounts for topsoiling the areas to be
established to permanent vegetation. Land grading techniques can be done
to compliment erosion control systems by timing of grading specific areas
and surface roughening areas which may involve what is referred to in the
Southeastern United States as “tracking”.

o Surface Stabilization (Chemical Stabilization, Dune Sand Fence, Dune
Vegetation Planting, Dune Walkover, Dust Control, Erosion Control
Blanket, Groundskeeping, Mulching, Preservation of Vegetation,
Temporary Seeding, Permanent Seeding, Retaining Wall, Shrub, Vine and
Groundcover, Sodding, and Tree Planting on Disturbed Areas)

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
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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 Swale, Subsurface
Drain, and Temporary Slope Drain)

Diversions are particularly important in (1) diverting clean water away
from a disturbed site (2) in preventing flows from eroding cut and fill
slopes and (3) in breaking (shortening) 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, in becoming successfully established and maintained. One or
more practices from this category are needed on sites with channel flow.

Sediment Control (Brush/Fabric Barrier, Filter Strip, Floating Turbidity
Barrier, Flocculant, Inlet Protection, Rock Filter Dam, Sediment Barrier,
Sediment Basin, and 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. Flocculant is recognized for its
value in both capturing sediment and in turbidity control. All of the
sediment control practices are considered temporary. The effectiveness of
each practice is dependent upon the unique attribute of the practice, the
texture of the sediment in suspension and suspension time.

Stormwater Management (Bioretention Area, Porous Pavement, and
Stormwater Detention Basin)

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
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. Low impact development measures that slow runoff and increase
infiltration, such as bioretention areas and additional green space can
contribute significantly to reducing peaks and volume of runoff. Additional
low impact practices are found in the Low Impact Development Handbook
for the State of Alabama. If significant storage is needed on-site a
stormwater detention basin may be used and, for an additional temporary
benefit, retrofitted as a sediment basin to address sediment and turbidity
issues.
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e Stream Protection (Buffer Zone, Channel Stabilization, Stream Diversion
Channel, 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 site-specific plan for erosion control, sediment control
and stormwater management. The major plan components are a narrative and a site
plan map. Supporting data is assembled to substantiate planning options considered
and developed and to aid in review of a plan. For a plan to be effective the works
that are planned must reflect what is needed for the site, the planned works must be
understood and accepted by the developer, and the document must be presented so
clearly that the contents be contracted and constructed to meet developer and
environmental objectives.

The following checklist may be used in assembling the narrative and site plan map
to be sure all major items are included.
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Checklist for Plans

Narrative

Site Plan Map

Explain the solutions for existing and predicted problems in the narrative (tables
and charts may be used to display information in a format that is easier to
understand).

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 turbidity and

hydrologic changes associated with the proposed project. Sequence and staging of
construction activities to minimize disturbance and erosion should be addressed.

Inspections

Prescribe a schedule for inspections and repair of practices.

Maintenance

Include statement(s) explaining how the project will be maintained during

construction until final stabilization. In some instances, maintenance that will be
needed after construction should be included.

The site plan map 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, and if applicable, 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 17 = 20 feet.
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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

Cultural Resources

The locations of cultural resources should be shown accurately on the plan map and
construction plans. Their location is essential 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 planned for 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.”
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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 arca
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 soil series on the site giving relevant information
such as erodibility, permeability, depth, texture, and any other limitations. The
boundaries of the different soils should be shown on a map.

Critical Areas

Identify and describe areas on the site which will need special treatment to prevent
serious erosion, i.e., cut and fill slopes.

Areas of Special Concern

Include relevant information affecting planning in the Coastal Zone Program area,
contaminated soils, new or innovative practices, stream alterations, wetlands,
impaired waters, 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 effect to cultural resources and allowing the project to proceed as planned
or amended w