
 

Photos: Forested Riparian Buffers – Image Results (Public Images)/Background: City of Corinth 

ORESTED RIPARIAN BUFFERS     

are the natural areas with trees, shrubs and 

plants that grow on the land next to streams 

and rivers.  These areas or forested buffers  
prevent pollution from entering waterways, 
stabilize the stream banks, provide food and 
habitat to wildlife and keep streams and rivers cool  
during hot weather. 
 

  

 

 

 

Application 
 
These buffers are typically used as preservation areas and vary in size. 
  
Additional Resources 
 
Please see the links below for more information regarding the following:  
  
Riparian Buffer Minimum Standards 
  
Fact Sheet:  
 
A&M AgriLife Extension: Forested Riparian Buffer  
      
Maintenance:  
 
The purpose of these buffers is to maintain natural areas.  Any maintenance activities should be limited to allowed activities 
within conservation easement type areas. 
 

F 




Texas Coastal Watershed Program                         For sources and citations on this Fact Sheet, please visit: 
Texas A&M University System                                                                                            www.urban-nature.org 
Authors: Derek Morrison and Steven Mickulencak 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


FORESTED RIPARIAN BUFFER 8 Stormwater Best 
Management Practices 


What is a forested riparian 
buffer? 
A forested riparian buffer is a stretch of 
land that intercepts surface runoff and 
groundwater before reaching a body of 
water such as a stream, lake or 
wetland. The forested riparian buffer 
can help reduce pollution in the water 
body, provide stormwater management 
and can act as a floodway during major 
storm events. Forested riparian buffers 
are typically sized to handle a 2 year-
frequency rainfall event.  
 


 
 
Are there other names for 
this type of system? 
Yes, there are three types of buffers 
that make up this system. A forested 
riparian buffer may also be called a 
Water Pollution Hazard Setback, 
Vegetated Buffer or Engineered Buffer. 
 


How is a forested riparian 
buffer created? 
Zone 1 is a minimum of 25 feet in width 
plus wetland and critical habitats. The 
typical vegetation in this zone is an 
established forest. Zone 2 is typically 
50 – 100 feet in width and the 
vegetation should be a managed forest. 
Zone 3 is a minimum of 25 feet in width. 
The vegetation in this zone should be 
either a managed forest or turf-grass. 
The entire buffer should be at least 100 
feet in length to be effective. A forested 
riparian buffer requires continuous 
maintenance and management to 
operate properly. The slope of the 
buffer should be between 1% and 15%. 
One study performed by the California 
Stormwater Quality Association 
determined that the maximum width of 
the tributary area should be 60 ft. and 
the length should be equal to the buffer. 
This design standard should be able to 
handle a 2 year-frequency storm event. 
 
Are there any secondary 
uses for a forested riparian 
buffer? 
Yes but there are some restrictions on 
what you can put in each of the zones. 
In Zone 1 there are strict restrictions 
that only allow that area to be used for 
flood control, utility right-of-ways or 
footpaths. Zone 2 is slightly less 
restricted and can be used for some 
recreational activities, some stormwater 
BMPs and bike paths. There are no 
restrictions for Zone 3.  







Texas NEMO is an educational program of Texas A&M University, Texas 
Sea Grant and the Texas AgriLife Extension service, and is an official 
partner of the National NEMO Network. In addition to support from TAMU, 
NEMO is funded by grants from the EPA, TCEQ and GBEP. 


Who should use a forested riparian buffer? 
The larger size required for a forested riparian buffer limit the possible land applications. 


Typically, they are applied near new developments with the buffer as an established 
preservation area. They are then maintained through easements or a community association. 
Buffers can also be installed in existing developed areas but may require an easement from 


adjoining landowners. 
 


How effective is a forested riparian buffer at removing pollutants? 
The data shown in the following table and graph were obtained from 9 separate studies. The top 


of the line represents the maximum value found and the bottom of the line represents the 
minimum value found. The white point signifies the average of all the found values. The solid 
colored box represents one standard deviation plus or minus the average. This means 68% of 


the found values lie within the range of the solid colored box. 
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How much does it cost to 
install and maintain a 
forested riparian buffer? 
The actual amount to construct and 
maintain a forested riparian buffer is 
highly dependent on the length and 
width of the buffer. One study conducted 
in 2006 by the Chesapeake Bay 
Program determined that it would cost 
approximately $3,000.00 - $7,500.00 per 
acre to install and maintain a forested 
riparian buffer. 


Are there any special 
considerations? 
A forested riparian buffer is effective at 
removing pollutants when the incoming 
stormwater runoff is evenly distributed 
along the buffer. If a channel were to be 
created in the buffer, large quantities of 
water would flow through the channel 
and not get filtered by the buffer. Special 
care should be taken so that channels do 
not form in the buffer and that the water 
is evenly dispersed throughout the buffer. 
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Open Channel Design 


Excavated open channels may be used to convey storm waters where the construction costs 


and/or long-term maintenance cost involved with a closed storm sewer system is not justified 


economically.  Open channels shall be designed to convey the full design discharge.   


The allowable excavated channel cross section is shown on Figure 4.5.  The maximum velocities 


allowed for various types of excavated channel cover are shown in Table 4.6. These maximum 


velocities do not apply for drainage facilities discharging off-site. A downstream assessment in 


accordance with Section 4.03.B shall be performed to determine maximum discharge velocities. 


FIGURE 4.5: Open Channels – Excavated 


 


A. Unlined unvegetated excavated channels are not allowed. Construction of excavated channels will 


not be considered complete until the channel banks are stabilized. Vegetation selected for channel 


cover must conform with allowable vegetation from the Approved Material List. 


B. Supercritical flow shall not be allowed in channels except at drop structures and other energy 


dissipators. 







C. At transitions in channel characteristics, velocities must be reduced to the maximum velocity per 


the downstream assessment in accordance with Section 4.03.B. Velocities must be reduced before 


the flow reaches the natural channel using either energy dissipators and/or wider less steep 


channel. 


D. Channel armoring for erosion control shall be provided where deemed necessary by the City 


Engineer. 


E. If the channel cannot be maintained from the top of the bank, a maintenance access ramp shall be 


provided and included within the drainage easement. 


F. Minimum channel bottom widths are recommended to be equal to twice the depth of the channel. 


Any permanent open channel shall have a minimum bottom width of 5’. 


G. All open channels require a minimum freeboard of 1’ freeboard.  


H. The minimum slope for an excavated improved channel is 1% unless a pilot channel is 


constructed, or otherwise approved by the City Engineer. 


Table 4.6 provides allowable ranges for roughness coefficients of open channels. 


 


TABLE 4.6: Channel Roughness Coefficients 
 


Channel Description  
Roughness Coefficient  


Minimum Normal Maximum  


Minor Natural Streams   


Moderately Well Defined Channel   


-grass and weeds, little brush  0.025  0.030  0.033  


-dense weeds, little brush  0.030  0.035  0.040  


-weeds, light brush on banks  0.030  0.035  0.040  


-weeds, heavy brush on banks  0.035  0.050  0.060  


-weeds, dense willows on banks  0.040  0.060  0.080  


Irregular Channel with Pools and Meanders   


-grass and weeds, little brush  0.030  0.036  0.042  


-dense weeds, little brush  0.036  0.042  0.048  


-weeds, light brush on banks  0.036  0.042  0.048  


-weeds, heavy brush on banks  0.042  0.060  0.072  


-weeds, dense willows on banks  0.048  0.072  0.096  


Flood Plain, Pasture   


-short grass, no brush  0.025  0.030  0.035  


-tall grass, no brush  0.030  0.035  0.050  


Flood Plain, Cultivated   


-no crops  0.025  0.030  0.035  


-mature crops  0.030  0.040  0.050  


Flood Plain, Uncleared   


-heavy weeds, light brush  0.035  0.050  0.070  


-medium to dense brush  0.070  0.100  0.160  


-trees with flood stage below branches  0.080  0.100  0.120  


Major Natural Streams   







Channel Description  
Roughness Coefficient  


Minimum Normal Maximum  


Moderately Well Defined Channel  0.025  ----- 0.060  


Irregular Channel  0.035  ----- 0.100  
  


Unlined Vegetated Channels   


Mowed Grass, Clay Soil  0.025  0.030  0.035  


Mowed Grass, Sandy Soil  0.025  0.030  0.035  
  


Unlined Unvegetated Channels   


Clean Gravel Section   0.022  0.025  0.030  


Shale  0.025  0.030  0.035  


Smooth Rock  0.025  0.030  0.035  
  


Lined Channels   


Smooth Finished Concrete  0.013  0.015  0.020  


Riprap (Rubble)  0.30 0.40 0.50 


 


I. Water surface elevations and flow velocities in channels are impacted by the maintenance 


condition in the channel. Calculations shall be performed assuming maintained and unmaintained 


vegetative conditions.  Lower (maintained) Manning’s values shall be used to determine 


maximum velocities, while higher (unmaintained) Manning’s values shall be used to determine 


water surface elevations per Figure 4.5.  


J. Any channel modification must meet the applicable requirements of all Local, State and Federal 


Regulatory Agencies. 


K. An erosion hazard setback shall be included within the Drainage Easement for the channel. The 


purpose of this setback is to reduce the potential for any damage to a private lot or street right-of-


way caused by the erosion of the bank. The erosion hazard setback shall be determined as 


follows, and is provided in Figure 4.6: 


1. For stream banks composed of material other than rock, locate the toe of the natural stream 


bank. Project a 4:1 line sloping away from the bank until it intersects finished grade. From 


this intersection add 15’ away from the bank. This shall be the limit of the erosion hazard 


setback. 


2. Figure 4.6 is intended to illustrate various scenarios under which the erosion hazard setback 


can be applied and how it interacts with the floodplain access easement. Scenario 1 shows a 


situation where the setback may be located outside the 100-year floodplain and access 


easement boundaries. Scenarios 2 and 3 show locations where the erosion hazard setback will 


be located inside the 100-year floodplain and access easement boundaries. 


L. Any modifications within the area designated as erosion hazard setback, will require a 


geotechnical and geomorphological stability analysis, and a grading permit (two separate items). 


  







FIGURE 4.6: Natural Open Channels 
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