
7.6
General Application Stormwater Management Practice Profile Sheets
This section contains profile sheets detailing the application and design of the stormwater management practices that are recommended for general use on development and redevelopment sites in Georgia’s 24-county coastal region (Figure 1.3). The profile sheets describe each of the stormwater management practices, discuss how to apply them to development and redevelopment sites and detail the stormwater management benefits that they provide. The stormwater management practices profiled in this section include:

· 7.6.1
Stormwater Ponds

· 7.6.2
Stormwater Wetlands

· 7.6.3
Bioretention Areas

· 7.6.4
Filtration Practices

· 7.6.5
Infiltration Practices

· 7.6.6
Swales

NOTE: Much of the information presented in the following profile sheets can also be found in Section 1.4 of Volume 2 of the Georgia Stormwater Management Manual (ARC, 2001). It is presented here to prevent the reader from having to leave the Coastal Stormwater Supplement during the site planning and design process. It has been updated, as appropriate, and supplemented with additional information about applying these practices in coastal Georgia and about the post-construction stormwater management benefits that these practices provide.

	Table 7.7: Challenges to Using Stormwater Ponds in Coastal Georgia 

	Site Characteristic
	How it Influences the Use 

of Stormwater Ponds
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Does not affect the use of stormwater ponds. In fact, poorly drained soils help maintain permanent pools within stormwater ponds.
	

	· Well drained soils, such as hydrologic soil group A and B soils
	· Makes it difficult to maintain permanent pools within stormwater ponds.
· May allow stormwater pollutants to reach water supply aquifers with greater ease.
	· Install a pond liner to maintain a permanent pool within the stormwater pond and prevent pollutants from reaching underlying water supply aquifers.
· In areas that do not provide groundwater recharge to water supply aquifers, use infiltration practices (Section 7.6.5) and non-underdrained bioretention areas (Section 7.6.3), to significantly reduce stormwater runoff volumes and pollutant loads.

	· Flat terrain
	· Reduces the amount of storage that may be provided to capture and manage stormwater runoff.
· Makes it difficult to provide a pond drain at the bottom of a stormwater pond.
	· Design stormwater ponds that have shallower permanent pools, with depths of 4 feet or less (e.g. dugouts).

· Eliminate the use of pond drains, if necessary.

· Consider stormwater wetlands (Section 7.6.2) as an alternative stormwater management practice in areas with flat terrain and a shallow water table.

	· Shallow water table
	· Makes it easier to maintain a permanent pool within a stormwater pond, but may allow stormwater pollutants to reach groundwater aquifers with greater ease.
	· Excavation below the water table to create a stormwater pond is acceptable, but storage volumes provided below the water table shall not be counted when attempting to satisfy the post-construction stormwater management criteria. 

· Install a pond liner to help prevent pollutants from reaching underlying water supply aquifers.

· Use bioretention areas (Section 7.6.3) and filtration practices (Section 7.6.4) with liners and underdrains to treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers upstream of stormwater ponds.

	· Tidally-influenced drainage system
	· May increase the amount of pollution that is transferred from wet ponds to adjacent surface waters.
	· Provide enlarged aquatic benches (e.g. up to 30 feet wide) that have been planted with dense wetland vegetation to increase pollutant retention and removal.
· Consider the use of bubbler aeration and proper fish stocking to maintain nutrient cycling and healthy oxygen levels within stormwater ponds in these areas.
· Maximize the use of green infrastructure practices (Section 6.0) in these areas to reduce stormwater runoff volumes and pollutant loads at their source.
· Consider stormwater wetlands (Section 7.6.2) as an alternative stormwater management practice in these areas, as they provide enhanced bateria removal.


	Table 7.9: Challenges to Using Stormwater Wetlands in the 

Coastal Nonpoint Source Management Area

	Site Characteristic
	How it Influences the Use 

of Stormwater Wetlands
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Does not affect the use of stormwater wetlands. In fact, poorly drained soils help maintain a permanent water surface within stormwater wetlands.
	

	· Well drained soils, such as hydrologic soil group A and B soils
	· Makes it difficult to maintain a permanent water surface within a stormwater wetland.
· May allow stormwater pollutants to reach water supply aquifers with greater ease.
	· Install a pond liner to maintain a permanent water surface within the stormwater wetland and prevent pollutants from reaching underlying water supply aquifers.

· In areas that do not provide groundwater recharge to water supply aquifers, use infiltration practices (Section 7.6.5) and non-underdrained bioretention areas (Section 7.6.3), to significantly reduce stormwater runoff volumes and pollutant loads. 

	· Flat terrain
	· Makes it difficult to provide a drain at the bottom of a stormwater wetland.
	· Eliminate the use of wetland drains, if necessary.

	· Shallow water table
	· Makes it easier to maintain a permanent water surface within a stormwater wetland, but may allow stormwater pollutants to reach groundwater aquifers with greater ease.
	· Excavation below the water table to create a stormwater wetland is acceptable, but storage volumes provided below the water table shall not be counted when attempting to satisfy the post-construction stormwater management criteria. 
· Install a liner to help prevent pollutants from reaching underlying water supply aquifers.

· Use bioretention areas (Section 7.6.3) and filtration practices (Section 7.6.4) with liners and underdrains to treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers upstream of stormwater wetlands.

	· Tidally-influenced drainage system
	· Stormwater wetlands are ideal for use in areas influenced by the tides, as they provide increased pollutant retention and removal.
	· Maximize the use of green infrastructure practices (Section 6.0) in these areas to reduce stormwater runoff volumes and pollutant loads at their source.

· Consider the use of bubbler aeration and proper fish stocking to maintain nutrient cycling and healthy oxygen levels within the deepwater areas of stormwater wetlands constructed in these areas.


	Table 7.12: Challenges Associated with Using Bioretention Areas
 in Coastal Georgia

	Site Characteristic
	How it Influences the Use 

of Bioretention Areas
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Reduces the ability of bioretention areas to reduce stormwater runoff rates, volumes and pollutant loads on development and redevelopment sites.
	· Use underdrained bioretention areas to manage stormwater runoff in these areas.
· Use additional low impact development and stormwater management practices to supplement the stormwater management benefits provided by underdrained bioretention areas.

	· Well drained soils, such as hydrologic soil group A and B soils
	· Enhances the ability of bioretention areas to reduce stormwater runoff rates, volumes and pollutant loads, but may allow stormwater pollutants to reach water supply aquifers with greater ease.
	· Use bioretention areas (Section 7.6.3) or filtration practices (Section 7.6.4) with liners and underdrains to capture and treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers.
· In areas that do not provide groundwater recharge to water supply aquifers, use non-underdrained bioretention areas and infiltration practices (Section 7.6.5), to significantly reduce stormwater runoff volumes and pollutant loads.

	· Flat terrain
	· May cause stormwater runoff to pond in the bioretention area for extended periods of time.
	· Ensure that the underlying native soils will allow the bioretention area to drain completely within 48 hours of the end of a rainfall event to prevent the formation of nuisance ponding conditions.

	· Shallow water table
	· May cause stormwater runoff to pond in the bioretention area for extended periods of time.
	· Ensure that the distance from the bottom of the bioretention area to the top of the water table is at least 2 feet.
· If necessary, reduce the depth of the planting bed (to a minimum of 2 feet) and include an underdrain. 
· Use stormwater ponds (Section 7.6.1), stormwater wetlands (Section 7.6.2) and wet swales (Section 7.6.6), instead of bioretention areas to manage stormwater runoff in these areas.

	· Tidally-influenced drainage system
	· Does not typically influence the use of bioretention areas on development and redevelopment sites.
	


	Table 7.15: Challenges Associated with Using Filtration Practices

 in Coastal Georgia

	Site Characteristic
	How it Influences the Use 

of Filtration Practices
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Does not influence the use of conventional filtration practices on development and redevelopment sites, although it does prevent them from being designed to infiltrate filtered runoff into the underlying native soils.
	· Use additional low impact development and stormwater management practices to supplement the stormwater management benefits provided by filtration practices.

	· Well drained soils, such as hydrologic soil group A and B soils
	· Does not influence the use of conventional filtration practices on development and redevelopment sites, although it does allow them to be designed to infiltrate filtered runoff into the underlying native soils.

· May allow stormwater pollutants to reach water supply aquifers with greater ease.
	· In areas that do not provide groundwater recharge to water supply aquifers, design filtration practices to infiltrate filtered runoff into the underlying native soils to significantly reduce stormwater runoff volumes and pollutant loads.

· Use filtration practices with liners and underdrains to capture and treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers.

	· Flat terrain
	· May be difficult to provide positive drainage and may cause stormwater runoff to pond in filtration practices for extended periods of time.
	· Ensure that the filtration practice will drain completely within 36 hours of the end of a rainfall event to prevent the formation of nuisance ponding conditions.

	· Shallow water table
	· May cause stormwater runoff to pond in filtration practices for extended periods of time.
	· Ensure that the distance from the bottom of the filtration practice to the top of the water table is at least 2 feet.
· Reduce the depth of the filter bed to 2 feet.
· Use stormwater ponds (Section 7.6.1), stormwater wetlands (Section 7.6.2) and wet swales (Section 7.6.6), instead of filtration practices to manage stormwater runoff in these areas.

	· Tidally-influenced drainage system
	· Does not typically influence the use of filtration practices on development and redevelopment sites.
	


	Table 7.18: Challenges Associated with Using Infiltration Practices

 in Coastal Georgia

	Site Characteristic
	How it Influences the Use

of Infiltration Practices
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Infiltration practices cannot be used on development sites that have soils with infiltration rates of less than 0.5 inches per hour (e.g. hydrologic soil group C and D soils).
	· Use other low impact development and stormwater management practices, such as stormwater ponds (Section 7.6.1) and stormwater wetlands (Section 7.6.2) and underdrained bioretention areas (Section 7.6.3), to manage stormwater runoff in these areas.

	· Well drained soils, such as hydrologic soil group A and B soils
	· Enhances the ability of infiltration practices to reduce stormwater runoff rates, volumes and pollutant loads, but may allow stormwater pollutants to reach groundwater aquifers with greater ease.
	· Use bioretention areas (Section 7.6.3) or filtration practices (Section 7.6.4) with liners and underdrains to capture and treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers.

· In areas that do not provide groundwater recharge to water supply aquifers, use infiltration practices and non-underdrained bioretention areas (Section 7.6.3), to significantly reduce stormwater runoff volumes and pollutant loads.

	· Flat terrain
	· Does not influence the use of infiltration practices on development and redevelopment sites. In fact, infiltration practices should be designed with slopes that are as close to flat as possible.
	· Where soils are sufficiently permeable, use infiltration practices and non-underdrained bioretention areas (Section 7.6.3), to significantly reduce stormwater runoff volumes in these areas.

	· Shallow water table
	· May cause stormwater runoff to pond in the bottom of the infiltration practice.
	· Ensure that the distance from the bottom of the infiltration practice to the top of the water table is at least 2 feet.

· Use stormwater ponds (Section 7.6.1), stormwater wetlands (Section 7.6.2) and wet swales (Section 7.6.6), instead of filtration practices to manage stormwater runoff in these areas.
· Maximize the use of green infrastructure practices (Section 6.0) in these areas to reduce stormwater runoff volumes and pollutant loads at their source.

	· Tidally-influenced drainage system
	· Does not influence the use of infiltration practices on development and redevelopment sites.
	


	Table 7.21: Challenges Associated with Using Swales in the 

Coastal Nonpoint Source Management Area

	Site Characteristic
	How it Influences the Use 

of Vegetated Filter Strips
	Potential Solutions

	· Poorly drained soils, such as hydrologic soil group C and D soils
	· Does not influence the use of dry swales on development and redevelopment sites, although it does prevent them from being designed to infiltrate filtered runoff into the underlying native soils.

· Does not influence the use of wet swales. In fact, poorly drained soils help maintain permanent pools within wet swales.
	· Use additional low impact development and stormwater management practices in these areas to supplement the stormwater management benefits provided by wet and dry swales.

	· Well drained soils, such as hydrologic soil group A and B soils
	· Does not influence the use of dry swales on development and redevelopment sites, although it does allow them to be designed to infiltrate filtered runoff into the underlying native soils.

· Makes it difficult to maintain permanent pools within wet swales.
· May allow stormwater pollutants to reach water supply aquifers with greater ease.
	· Use dry swales to convey and treat stormwater runoff in these areas.

· In areas that do not provide groundwater recharge to water supply aquifers, design dry swales to infiltrate filtered runoff into the underlying native soils to significantly reduce stormwater runoff volumes and pollutant loads.

· Use dry swales with liners and underdrains to capture, convey and treat stormwater runoff at stormwater hotspot facilities and in areas known to provide groundwater recharge to water supply aquifers.

	· Flat terrain
	· May be difficult to provide positive drainage and may cause stormwater runoff to pond in the bottom of the swale for long periods of time.
	· Design swales with a slope of at least 0.5% to promote positive drainage.

· Where soils are sufficiently permeable, use non-underdrained bioretention areas (Section 7.6.3) and infiltration practices (Section 7.6.5), to reduce stormwater runoff volumes and prevent ponding in these areas.

· Where soils have low permeabilities, use wet swales to convey and treat stormwater runoff.

	· Shallow water table
	· May cause stormwater runoff to pond in the bottom of a dry swale for extended periods of time.
	· Ensure that the distance from the bottom of a dry swale to the top of the water table is at least 2 feet.
· Reduce the required depth of the planting bed to 2 feet.
· Use wet swales to capture, convey and treat stormwater runoff in these areas.
· Maximize the use of green infrastructure practices (Section 6.0) in these areas to reduce stormwater runoff volumes and pollutant loads at their source.

	· Tidally-influenced drainage system
	· May prevent stormwater runoff from moving through swales, particularly during high tide.
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