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Virginia Department of Conservation and Recreation

Stormwater Management & Erosion and Sediment Control Program
Stream Channel Erosion Control Policy Guidance

The Virginia Department of Conservation and Recreation (Department) is responsible for the successful
implementation and enforcement of Virginia’s Stormwater Management (SWM) Regulations  (4VAC3-
20-81) and the Erosion and Sediment Control (ESC) Regulations  (4VAC50-30-40.19). These
regulations are consistent with one another in that they both require that: “Properties and receiving
waterways downstream of any land development project shall be protected from erosion and
damage due to increases in volume, velocity, and peak flow rate of stormwater runoff . . . in
accordance with . . .” minimum design standards as defined in Minimum Standard 19 (MS-19) of the
ESC Regulations, or alternate design standards as defined in the SWM Regulations. The design standards
found in these regulations include a requirement for the determination of the adequacy of downstream
channels, as well as design related options for when the downstream channels are inadequate for the
developed condition peak flow.  These design standards and options have been developed as the best
available and economically achievable criteria for the protection of  downstream channels and properties.
Due to the complex nature of stream channel hydraulics, however, these design options have been shown
to be inconsistent in accomplishing their goal.  Therefore, the Department has developed guidance for the
successful implementation of the stream channel erosion control component of the SWM and ESC
Regulations.

Introduction

Stream channel erosion is a natural phenomenon which, in a natural stream in an undeveloped watershed,
reaches a state of equilibrium. This balance is demonstrated when the supply of sediment all along the
channel reach equals the demand for (or loss of) sediment and there is no net loss of sediment from the
system. As this equilibrium shifts or falls out of balance due to natural forces or events, various physical
reactions help to bring it back into balance. These reactions include the development of sand bars, the
growth of vegetation within the channel, and eroded stream bed and banks.
 
The changes to the land surface associated with development activities will bring about significant  changes
to a channel’s natural equilibrium. As channels are consistently impacted with increased volume, velocity,
and peak rates of flow, they will change by increasing their cross-sectional flow area to accommodate the
higher flows. This is done either through widening of the channel banks, downcutting of the channel bed,
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or frequently both. Research conducted in many geographic areas has concluded that channel degradation
occurs at relatively low levels of imperviousness (10-20%). (Watershed Protection Techniques,Vol 1,
No.3).

This change, or degradation, is inevitable regardless of stormwater detention or other controls aimed at
reducing peak rates of stormwater runoff.  The well documented response characteristics of a developing
watershed are increases in runoff volume, velocity, and peak rate of flow. While stormwater controls may
be implemented to reduce the peak rate of runoff, the increase in runoff volume dictates that the duration
of the peak rate will increase, as well as the occurrence frequency of the peak rate.

Therefore, as the level of imperviousness within a watershed increases, the question is not: “Is the channel
adequate to handle the change in flow regime?”, but rather: “What is the acceptable level of change or
reaction within the channel to accommodate the change in flow regime?” If a natural channel is determined
to be adequate, this implies that the channel has the capacity to adjust to the new flow regime without
stressing the channels natural characteristics. MS-19 defines the adequacy of a natural channel by the
velocity of flow associated with the two year storm being “non-erosive” and “contained within the
banks”. The definition of “non-erosive” is very subjective, especially when considering that the existing or
pre-developed flow velocity causes erosion within the bounds of the channel equilibrium. Guidance
provided in the Virginia Erosion and Sediment Control Handbook, 1992 Edition, Table 5-22,
establishes the maximum velocities for unlined channels based on the soils which form the lining of the
channel. This approach requires an analysis of the channel lining material. The potential for error is not in
the accuracy of the analysis for each individual channel, but rather in the assumption that the lining material
will not change as the channel reacts and reaches equilibrium under new flow conditions.

One potential solution to channel analysis related issues is to reduce the flow rate sufficiently so as to
minimize the level of reaction by the channel.  The amended SWM Regulations provide one such alternative
design criteria: extended detention of the runoff from the 1-year frequency storm event.  Extended detention
decreases the flow rate and velocity from the basin sufficiently so as to offset  the increases in volume,
frequency, and duration of the discharge. (The extended detention of the 1-year storm event is in lieu of
the detention of the 2-year frequency storm, released at the pre-developed rate.) This alternative, however,
may not necessarily solve the channel erosion concern. Rather, a comprehensive analysis of the
geomorphology of the channel, including the natural sediment bed load, would be needed to accurately
determine the appropriate design storm and release rate for maintaining the natural level of erosion and
sedimentation to support the natural channel equilibrium. Once a comprehensive geomorphological channel
analysis has been completed, a design may then best reflect the need for extended detention, channel
improvements, other design measures, or a combination thereof, in order to minimize or negate channel



Technical Bulletin No. 1
Virginia Department of Conservation and Recreation -  Stream Channel Erosion Control

TB1 - 3

impact. This type of analysis has historically been outside the scope of the general engineering services for
most development projects. Hence, a primary reason for this guidance document is to ensure that in the
absence of such an analysis, the negative impacts to receiving channels is minimized.

Therefore, the effective implementation of the existing criteria in conjunction with additional design options
represents the most feasible approach for protecting downstream channels and properties from damages
resulting from increased rates of runoff. The following guidance provides both technical and administrative
criteria which, if implemented, should help to reduce the occurrence of property damage downstream from
land development projects. In addition, this guidance presents practices which promote a comprehensive
look at the potential cumulative impacts to a receiving channel rather than the site by site analysis performed
by individual development projects. These criteria fall within the authority of local government adopted
programs to implement and enforce under the existing ESC and SWM regulations.

It is important to note that there may be situations where either existing development, new development,
or a combination of the two have resulted in significant drainage and channel erosion related problems.
Statewide regulations can rarely address all site specific conditions and are usually  tested by development
conditions and trends which were not anticipated during the drafting of local ordinances. In all cases,
common sense and fairness, as well as an equal respect for the property rights of all those involved should
govern in developing a strategy for solving the variety of complex design problems that may occur.

Minimum Standard 19  (4VAC50-30-40.19)

Minimum Standard 19 (MS-19) of the ESC Regulations provides criteria for the protection of properties
and waterways downstream from development sites. Simply stated, “Properties and waterways
downstream from development sites shall be protected from sediment deposition, erosion, and
damage due to increase in volume, velocity, and peak rate of stormwater runoff . . . ”.

This standard provides criteria for the analysis of the downstream channel, as well as the options for cases
where the channel has been determined to be inadequate, or it has been determined that the increases in
volume, velocity, and peak rate of runoff will result in damage.
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Concentrated Stormwater Runoff 

Section 4VAC50-30-40.19.a of MS-19 states: Concentrated stormwater runoff leaving a
development site shall be discharged directly into an adequate natural or man-made receiving
channel, pipe or storm sewer system. For those sites where runoff is discharged into a pipe or
pipe system, downstream stability analyses at the outfall of the pipe or pipe system shall be
performed.

Concentrated stormwater runoff leaving a development site, to include discharge from stormwater facilities,
must be discharged directly into an adequate channel. An adequate channel can be a natural or man-made
conveyance which will not erode or be overtopped by the runoff generated by the following region
interpolated storm events: 2-year storm erodibility and capacity for natural channels, 2-year storm
erodibility and 10-year storm capacity for man-made channels, and 10-year storm capacity for pipes.
(4VAC50-30-40.19.b of MS-19.)  Land development typically includes a site design that collects
stormwater runoff from the improved surfaces of the site and conveys it in a hydraulically efficient manner
to a discharge location. Where runoff was a combination of sheet flow and possibly concentrated flow in
the pre-developed condition, the post-developed condition generally concentrates the runoff to either a
SWM facility prior to the receiving channel, or directly to the receiving channel. In either case, there must
be a receiving channel and that channel must be adequate to carry the design discharge. The discussion of
options available when the channel is determined to not be adequate follows later in this section. 

An important clarification must be made for “. . . sites where runoff is discharged into a pipe or pipe
system . . .”. The regulations require that a downstream stability analysis be performed at the outfall
of the pipe or pipe system.  This stability analysis includes the adequacy of the outlet protection at the end
of the man-made system, as well as the adequacy of the natural receiving channel below the outlet
protection.  There should be no distinction between a “pipe or pipe system” and a man made conveyance
channel. In other words, a stability analysis (or channel adequacy determination) should be required at the
outfall of any man made conveyance system, whether it is a pipe system, or an earth, grass lined, or
armored (concrete, riprap, etc) man made channel.  Many examples exist where a development project
proposes to discharge into a man-made channel or pipe system.  The adequacy of the man-made system
is easily verified. However, the adequacy of the receiving channel at the outfall of the man-made system
is often ignored. This section of MS-19 requires that the downstream natural channel be evaluated for
adequacy when constructing or discharging into a man-made channel or pipe system.
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Adequacy of Channels and Pipes 

4VAC50-30-40.19.b: Adequacy of all channels and pipes shall be verified in the following
manner:

(1) The applicant shall demonstrate that the total drainage area to the point of
analysis within the channel is one hundred times greater than the contributing
drainage area of the project in question; or

(2) (a) Natural channels shall be analyzed by the use of a two-year storm to verify
that stormwater will not overtop channel banks nor cause erosion of
channel bed or banks; and

(b) All  previously constructed man-made channels shall be analyzed by the
use of a ten-year storm to verify that stormwater will not overtop its banks
and by the use of a two-year storm to demonstrate that stormwater will not
cause erosion of channel bed or banks; and

(c) Pipes and storm sewer systems shall be analyzed by the use of a ten-year
storm to verify that stormwater will be contained within the pipe or system.

(1)  One-percent rule

Item (1), commonly referred to as the one-percent rule, provides for a receiving channel to be considered
adequate if the contributing drainage area to the discharge point is 100 times greater than the contributing
drainage area of the project in question.  The theory is that the increase in runoff associated with the
development project will be insignificant when compared to the peak discharge associated with a
watershed of such magnitude.  For example, the increase in peak discharge from a ten acre development
project which discharges directly into a stream channel with a contributing drainage area of 1,000 acres
or more will have very little impact on that channel.  The channel is automatically assumed to be adequate
to handle the increase in runoff.  Adequate conveyance to the stream channel, however, is required.

The exception to this may be in cases where the stream channel is experiencing significant erosion due to
existing levels of development. While it should not be the sole responsibility of any one development or
current project to remedy the eroding channel, new development should not add to or exacerbate a
deteriorating condition. Rather, the local plan approving authority should identify solutions based on a
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comprehensive analysis of the contributing drainage area or watershed. Simply requiring all new
development to implement on site detention structures may not provide adequate controls at the appropriate
locations in the watershed in order to provide an overall benefit to the stream system.

(2)  Channel Analysis

Item (2) provides the criteria for determining if a natural or man-made channel is adequate.  An accurate
determination of the channel geometry, lining, and slope, as well as an accurate hydrologic analysis of the
contributing drainage area are critical to meeting this criteria. 

C Channel geometry - A minimum of three surveyed cross-sections should be taken at a minimum
spacing of 50' along the channel length downstream of the discharge point.  The channel top of
bank should be well defined and identifiable by field parameters such as a flattening or change in
bank slope, flattened vegetation in the direction of the flow, soil types, or other obvious indicators
of frequent flow levels.  When the top of bank does not appear to be obvious, a hydrologic analysis
of the contributory drainage area and the corresponding 2-year undeveloped peak discharge may
be used to define the cross-sectional flow area using Manning’s equation. 

C Channel lining - A sample of the channel lining material should be collected and analyzed to
determine the composition relative to the permissible velocities found in Table 5-22 of the Virginia
Erosion and Sediment Control Handbook, 1992 Edition.

C Channel slope  - Relative elevations should be taken along the channel length (at the surveyed
cross-sections at a minimum) in order to determine the average longitudinal slope of the channel.

C Energy slope  - A hydraulic grade line calculation should accompany any analysis of an existing
or proposed pipe system to verify that the flow is contained within the system during the 10-year
frequency storm.

The submission of this data, along with the hydrologic analysis of the contributing drainage area, should be
accompanied by a written certification that the collected data represents the channel’s typical geometry,
lining, and slope.  In order to support the accuracy of this certification, the designer should physically
inspect the channel by walking its length to determine that there are no significant changes or obstructions
which may restrict the flow and cause it to jump the banks or increase in velocity to an erosive level. The
designer should ensure that there are no undersized culverts or other “improved” restrictions downstream
of the development.  Any such restrictions should be identified and investigated to determine the party
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responsible for upgrade or repair.  The length of channel covered by such an inspection is dependent on
the channel size and contributing drainage area. Common sense and sound engineering judgement should
govern. A general guideline, however, is to proceed downstream to a point at which the one-percent rule
applies: the contributing drainage area is one hundred times the project size.

In cases where a channel analysis determines that the velocity of the developed condition runoff is less than
the critical threshold as provided in the Erosion and Sediment Control Handbook, it may be optimistic to
assume that no channel degradation will occur.  The velocity of the developed condition runoff is only one
parameter in the analysis of the impacts of development on a natural channel.  The volume, duration, and
frequency of peak flows can also play a critical role in channel erosion.

Inadequate Channels

4VAC50-30-40.19.c.   If existing natural receiving channels or previously constructed man-made
channels or pipes are not adequate, the applicant shall:

(1) Improve the channel to a condition where a ten-year storm will not overtop the
banks and a two-year storm will not cause erosion to the channel bed or banks;
or

(2) Improve the pipe or pipe system to a condition where the ten-year storm is
contained within the appurtenances; or

(3) Develop a site design that will not cause the pre-development peak runoff rate
from a two-year storm to increase when runoff out falls into a natural channel or
will not cause the pre-development peak runoff rate from a ten-year storm to
increase when runoff out falls into a man-made channel; or

(4) Provide a combination of channel improvement, stormwater detention or other
measures which is satisfactory to the plan-approving authority to prevent
downstream erosion.

The inadequacy of a channel is based on the erosiveness of the channel bed or banks or the capacity of
the bank full channel geometry. The alternatives listed above provide generic solutions for most  situations.
However, the practical implementation of these alternatives may, in some cases, be cost prohibitive, or
restricted by access and environmental issues.
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In some cases there may be no receiving channel.  This is a common occurrence in areas underlain by karst
topography. Development in regions underlain by karst topography present a unique set of challenges with
regard to drainage.  Most natural drainage ways gradually become more defined (channel bed and banks)
as you move down in the watershed.  Channels in areas underlain by karst topography, however, may
gradually become less defined or even disappear altogether as you move down slope.  Not only does this
present a problem in discharging to an adequate channel or determining channel adequacy, but more
importantly, the increased runoff associated with development may cause solution channels to develop and
ultimately lead to karst collapse. Guidance on the implementation of stormwater management strategies in
regions underlain by karst topography is provided in Chapter 4-5.

A natural channel is defined as a conveyance with a defined cross sectional flow area. In cases where no
channel exists, a channel (man-made channel) to convey the flow to an adequate outfall must be provided.
Converting the developed condition runoff to sheet flow rather than providing a channel is a very difficult
option to successfully implement. The increased volume and frequency of runoff associated with impervious
cover will act to reconcentrate the flow resulting in potential downstream impacts. This option should be
accompanied by a drainage easement from the downstream property owner in order to facilitate the
monitoring of the flow conditions and possibly providing an adequate channel if necessary.  

(1)  Improving the Channel 

Channel improvements, in cases where an existing natural channel is determined to be inadequate,  are not
limited to rip-rap and concrete.  Significant advances in bioengineering materials and methods have proven
very effective in protecting and restoring natural channels.  The Erosion and Sediment Control Regulations
require that “all measures used to protect properties and waterways shall be employed in a manner
which minimizes impacts on the physical, chemical and biological integrity of rivers, streams and
other waters of the state.” (4VAC50-30-40.19.k).  Likewise, the Stormwater Management Regulations
require that “Natural channel characteristics shall be preserved to the maximum extent
practicable.” (4VAC3-20-60.K).  Improvements to existing manmade channels, however, may certainly
consist of armoring with an erosion resistant material such as rip rap, gabion baskets, or concrete. The
regulations require that “the applicant shall  provide evidence of permission to make the
improvements.”(4VAC50-30-40.19.d)  This includes any necessary permits as well as permission to
access private property.

(2)  Improving Pipes or Pipe Systems

Under ideal conditions, pipe systems would have been built to accommodate  ultimate development
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conditions and, therefore, limit the need for the reconstruction of a pipe system.  The establishment of
drainage easements for storm sewer systems which convey off site water through private development will
allow for improvements or upgrades as needed. Reconstruction of a pipe system will often cause significant
disruption of the existing use of a property. For this reason permission to access private property may be
denied without the presence of easements to ensure that needed improvements can be made. In addition,
the potential expense of avoiding existing utilities and other obstacles when replacing an existing storm
sewer system may make this a very costly option.  Possible alternatives include a separate pipe system or
otherwise diverting flows around the undersized system.

(3)  Alternative Site Designs

This provision has, in the past, been interpreted to require the detention of the post-developed runoff from
the 2- and 10-year frequency storm, released at the respective pre-developed rates.  Detention, however,
is only mentioned in conjunction with “. . . channel improvements or other measures satisfactory to the
plan-approving authority to prevent downstream erosion” (item 4 below).  Further, the concept of a
site design which “. . .will not cause the pre-development peak runoff rate to increase . . .”  implies
much more than stormwater detention as a solution. Recently, significant attention has been focused on
Low-Impact Development (LID) and other site design techniques aimed at reducing the developed
condition volume and frequency of runoff. Support for these techniques is found in the knowledge that
stormwater detention structures do not mitigate all of the impacts of development on the hydrologic cycle.
The emphasis within this provision should be on low impact development practices which are focused on
hydrologic principals: site design as the mechanism for maintaining the pre-developed rate and volume of
runoff. 

Site design practices which encourage groundwater recharge, minimization and disconnection of impervious
surfaces, preservation of open space and stream corridors, tree preservation, etc. have been proven to
reduce the developed condition stormwater runoff and nonpoint source pollutant load.  These practices
used  in conjunction with a water quality BMP which targets the first flush can significantly alter the
developed condition hydrograph to more closely replicate that of the pre-developed condition.  While this
may not be viable in all development situations, there is a great deal of evidence to support it as integral
component of any proposed solution to controlling the increased volume and rate of peak discharges. 

Significant work in this area has been accomplished and is ongoing. Rather than duplicate the volumes of
information available, the reader is referred to the following references for information on low impact
development practices and site design techniques.
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Center for Watershed Protection.  1998.   Better Site Design: A Handbook for Changing
Development Rules in Your Community.

Delaware Department of Natural Resources and Environmental Control (DE DNREC). 1997.
Conservation Design for Stormwater Management.

Prince George County Department of Environmental Resources (PGDER). 1997. Low-Impact
Development Design Manual.

Schueler, T. Center for Watershed Protection 1995. Site Planning for Urban Stream Protection.
Prepared for: Metropolitan Washington Council of Governments, Washington D.C. 

Center for Watershed Protection. 1998.  Nutrient Loading from Conventional and Innovative Site
Development. Prepared for: Chesapeake Research consortium.

Center for Watershed Protection. 2000. Better Site Design - A Guidebook for Communities implementing
the Chesapeake Bay Preservation Act. Prepared for Virginia Chesapeake Bay Local Assistance
Department.

Virginia Chesapeake Bay Local Assistance Department, 1989. Local Assistance Manual.  

(4)  Combination of Channel Improvements, Detention, and Other Measures 

This alternative is very broad in that a combination of methods may be implemented to address channel
stability and downstream erosion, water quality, and peak rates of runoff.  The designer is required to
identify a solution which is satisfactory to the plan approving authority to protect the downstream channel
and/or properties. In some cases the solution may be innovative with no real guarantee or proven track
record of success. Many plan-approving authorities may be reluctant to allow their locality to be the test
market for new or unproven ideas.  At some point however, these innovative ideas must be tested.
Therefore, an applicant may choose to bond such improvements for a reasonable period of time in order
to document the success of the efforts.  This is an approach similar to that used in wetland mitigation, as
well as other resource protection permits, where the impacts to the environmental systems are uncertain.

Nowhere in the ESC or SWM regulations is it provided that the detention of the two- and ten-year
frequency storms reduced to pre-developed levels is an automatic solution to the lack of an adequate
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channel.  Further, there is sufficient evidence that in many cases this may not be an adequate solution due
to the increase in frequency and duration of peak flows.  A comprehensive solution, as suggested in this
alternative, may include low impact development practices, bioengineering of the receiving channel to
ensure stability, and detention of peak flows.  Alternative detention criteria for sensitive stream channels,
or channels experiencing erosion under existing conditions should consider 24 hour extended detention of
the runoff from the 1-year frequency storm, as this is recognized as being a significantly more effective
criteria for protecting natural channels. In addition, the consultant may propose a detention solution based
on the conditions of the downstream channel geomorphology. 

Ultimate Development Conditions

4VAC50-30-40.19.j (E&S) and 4VAC3-20-60.H (SWM) require that “ . . . individual lots or parcels
in a residential, commercial or industrial development shall not be considered to be separate
development projects.  Instead, the  development, as a whole, shall be considered to be a single
development project.  Hydrologic parameters that reflect the ultimate development condition shall
be used in all engineering calculations.”  

This requirement benefits the overall development strategy in that adequate drainage infrastructure is
required so as to allow the individual development of parcels or lots within the overall project without
disruption for reconstruction of undersized components.  This is a sound environmental, as well as
economic, strategy for development.  This strategy should also be applied to developing watersheds.  As
individual parcels develop within a watershed, an overall drainage/watershed management strategy should
identify the natural drainage ways and the properties through which they drain.  As these properties
develop, the ultimate development conditions should be considered for the design of the drainage
conveyance through the individual projects. This should include drainage easements in order to facilitate
future access and maintenance. 

The timing of development within a drainage area should not unfairly place the burden of conveyance and
outfall stream channel protection on one contributor of runoff, nor should it dictate the stormwater
management requirements within the developing watershed. The drainage system carrying off-site water
through a site should be placed within a drainage easement and the design of that system based on the
ultimate development conditions of the drainage area above the site. Additional costs associated with the
construction of the ultimate development condition drainage system should be shared through a program
where the contributing properties pay based on their contribution of runoff or peak flow rate (pro-rata share
contribution). If the development of the upstream drainage area is in doubt, then the presence of an
easement will at least facilitate the upgrade of the existing system if or when the future development occurs.



Technical Bulletin No. 1
Virginia Department of Conservation and Recreation -  Stream Channel Erosion Control

TB1 - 12

If the ultimate development condition upstream is ignored and the system is sized for existing conditions with
no easements, then the SWM policies for the upstream watershed are dictated by the undersized system.
Consider if the timing were reversed and the upper portions of the watershed were developed first, surely
the lower properties would then be forced to construct a system to convey the developed condition flows
through the site.

4VAC50-30-40.19.e states that “All hydrologic analyses shall be based on the existing watershed
characteristics and the ultimate development of the subject project.”  This should be applied when
determining the impact of the project in question. However, once the determination is made to access the
stream channel and make improvements, those improvements should be based on ultimate development
condition flows. The stability of the outfall and receiving channel for any improved conveyance system
should also be analyzed based on the ultimate development conditions.  This will minimize the impact to the
receiving channel by limiting the number of times the channel is accessed by construction equipment.  In
addition, this will allow stabilization of any bioengineering improvements prior to full build out and ultimate
development peak flows.  Again, a pro-rata share funding strategy should be implemented to equitably
assess the properties which contribute runoff.

In all cases, the design of drainage infrastructure for future development should be based on zoning and
the associated anticipated densities of imperviousness.  If the zoning changes due to a rezoning request,
changes to the comprehensive development plan, or some other mechanism, than conditions of that change
should include an update of the drainage plan and pro-rata share contribution program.  For this reason,
drainage easements should be required for all drainage ways which carry public or off-site runoff through
private property.  This will ensure the ability to maintain or  upgrade the drainage system if conditions
dictate.

As discussed previously, the ability to predict the response of a natural channel to changes in the upstream
hydrology or flow regime is a very subjective analysis. Further, the level of “damage” can also be
subjective. A large volume of sediment deposited within a channel during a storm event is certainly an
obvious sign of a channel becoming out of balance or attempting to find a new equilibrium. The sediment
may be from a construction site or other external source, or it may be the result of the reaction or change
within the channel due to increased flows. Regardless, the erosion process begins slowly and quickly
accelerates. The ideal solution is a preventive solution which focuses on decreasing the impact of
development on the hydrologic cycle.
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4VAC3-20  Virginia Stormwater Management Regulations 

4 VAC 3-20-81.  Stream channel erosion.

 A.  Properties and receiving waterways downstream of any land development project shall be protected
from erosion and damage due to increases in volume, velocity and peak flow rate of stormwater runoff in
accordance with the minimum design standards set out in this section.

 B. The plan approving authority shall require compliance with subdivision 19 of 4 VAC 50-30-40 of the
Erosion and Sediment Control Regulations, promulgated pursuant to Article 4 (§ 10.1-560 et seq.) of
Chapter 5 of Title 10.1 of the Code of Virginia.

 C.  The plan approving authority may determine that some watersheds or receiving stream systems require
enhanced criteria in order to address the increased frequency of bankfull flow conditions brought on by land
development projects.  Therefore, in lieu of the reduction of the 2-year post-developed peak rate of runoff
as required in subsection B of this section, the land development project being considered shall provide 24-
hour extended detention of the runoff generated by the 1-year, 24-hour duration storm.

 D.  In addition to subsections B and C of this section, localities may, by ordinance, adopt more stringent
channel analysis criteria or design standards to ensure that the natural level of channel erosion, to the
maximum extent practicable, will not increase due to the land development projects.  These criteria may
include, but are not limited to, the following:

1.  Criteria and procedures for channel analysis and classification.
2.  Procedures for channel data collection.
3.  Criteria and procedures for the determination of the magnitude and frequency of natural

sediment transport loads.
4.  Criteria for the selection of proposed natural or man-made channel linings.
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4VAC50-30  Virginia Erosion and Sediment Control Regulations

4VAC50-30-40.  Minimum Standards  

19. Properties and waterways downstream from development sites shall be protected from sediment
deposition, erosion and damage due to increases in volume, velocity and peak flow rate of
stormwater runoff for the stated frequency storm of 24-hour duration in accordance with the
following standards and criteria:

a. Concentrated stormwater runoff leaving a development site shall be discharged
directly into an adequate natural or man-made receiving channel, pipe or storm
sewer system. For those sites where runoff is
discharged into a pipe or pipe system, downstream stability analyses at the outfall
of the pipe or pipe system shall be performed.

b. Adequacy of all channels and pipes shall be verified in the following manner:

(1) The applicant shall demonstrate that the total drainage area to the point of
analysis within the channel is one hundred times greater than the
contributing drainage area of the project in question; or

(2) (a) Natural channels shall be analyzed by the use of a two-year storm
to verify that stormwater will not overtop channel banks nor cause
erosion of channel bed or banks; and

(b) All previously constructed man-made channels shall be analyzed
by the use of a ten-year storm to verify that stormwater will not
overtop its banks and by the use of a two-year storm to
demonstrate that stormwater will not cause erosion of channel bed
or banks; and

(c) Pipes and storm sewer systems shall be analyzed by the use of a
ten-year storm to verify that stormwater will be contained within
the pipe or system.

c. If existing natural receiving channels or previously constructed man-made channels
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or pipes are not adequate, the applicant shall:

(1) Improve the channel to a condition where a ten-year storm will not
overtop the banks and a two-year storm will not cause erosion to the
channel bed or banks; or

(2) Improve the pipe or pipe system to a condition where the ten-year storm
is contained within the appurtenances; or

(3) Develop a site design that will not cause the pre-development peak runoff
rate from a two-year storm to increase when runoff out falls into a natural
channel or will not cause the pre-development peak runoff rate from a ten-
year storm to increase when runoff out falls into a man-made channel; or

(4) Provide a combination of channel improvement, stormwater detention or
other measures which is satisfactory to the plan-approving authority to
prevent downstream erosion.

d. The applicant shall provide evidence of permission to make the improvements.

e. All hydrologic analyses shall be based on the existing watershed characteristics
and the ultimate development of the subject project.

f. If the applicant chooses an option that includes stormwater detention he shall
obtain approval from the locality of a plan for maintenance of the detention
facilities.  The plan shall set forth the maintenance requirements of the facility and
the person responsible for performing the maintenance.

g. Outfall from a detention facility shall be discharged to a receiving channel, and
energy dissipaters shall be placed at the outfall of all detention facilities as
necessary to provide a stabilized transition from the facility to the receiving
channel.

h. All on-site channels must be verified to be adequate.

I. Increased volumes of sheet flows that may cause erosion or sedimentation on
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adjacent property shall be diverted to a stable outlet, adequate channel, pipe or
pipe system, or to a detention facility.

j. In applying these stormwater runoff criteria, individual lots or parcels in a
residential, commercial or industrial development shall not be considered to be
separate development projects.  Instead, the  development, as a whole, shall be
considered to be a single development project.  Hydrologic parameters that reflect
the ultimate development condition shall be used in all engineering calculations.

k. All measures used to protect properties and waterways shall be employed in a
manner which minimizes impacts on the physical, chemical and biological integrity
of rivers, streams and other waters of the state.


