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CH. 3—STORMWATER MANAGEMENT 

Introduction 
The previous chapter presented green infrastructure-based planning and design techniques 
that provide better natural resource protection during the site development process.  In this 
chapter, the GI concept is integrated into the management of post-construction stormwater 
runoff.   

Stormwater has been identified as a major contributing factor to nonpoint source pollution 
for receiving streams and waterbodies within Georgia.  With development and urbanization 
comes a myriad of land-altering activities which ultimately affect the way water moves 
through the natural hydrological cycle.  The main activities affecting water quality include the 
addition of impervious surfaces, soil compaction and erosion, tree removal and man-made 
hydrological alterations (flood relief/erosion control structures).  

As the natural processes of interception, evapotranspiration, and infiltration are altered and 
precipitation is converted to overland flow, these modifications affect not only the 
characteristics of the developed site but also the watershed in which the development is 
located. Receiving streams are significantly affected by the quantity and quality of 
stormwater runoff.  Rainfall landing on impervious areas picks up pollutants and transports 
them to receiving streams and other water bodies.  Runoff leaving the site at higher rates and 
larger amounts changes the channel profile—by scouring or filling the stream bed and 
eroding the banks which in turn drastically changes aquatic habitat.  With an additional 
pollutant load, lower dissolved oxygen, and elevated water temperatures, habitat 
degradation is amplified.  Also, since more water runs off the site sooner, there is less water 

In This Chapter 
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percolating through the system to support base flows in the stream, creating another 
challenge for aquatic species.    

With all of these impacts in mind, Green Infrastructure seeks to reduce runoff rates, volumes 
and pollutant loads through the use of a multifunctional approach—Better Site Planning, 
Better Site Design and Low Impact Development (LID).   

In combination, this strategy takes a different approach to stormwater management as 
compared with conventional strategies.  Conventional methods aim to convey water off-site 
and into the municipal storm system as quickly as possible, while GI Stormwater techniques 
seek to do just the opposite— either reduce the runoff or keep as much water on-site as 
possible for absorption and infiltration at or near the actual rainfall site. Instead of large, 
centralized treatment plants and water storage facilities, LID emphasizes local, distributed 
solutions that capitalize on the beneficial services that natural ecosystem functions provide.   

Green Infrastructure stormwater practices can be both a cost-effective and an 
environmentally-preferable alternative to conventional hard engineering solutions.  GI 
promotes infiltration, evapotranspiration, and re-use of stormwater rather than traditional 
hardscape collection, conveyance, and storage structures. It is most effective when 
supplemented with other decentralized storage or infiltration approaches, such as the use of 
permeable pavement, rain barrels, and cisterns to capture and re-use rainfall for landscape 
irrigation or flushing toilets.  This approach reduces both the amount of stormwater entering 
municipal sewer systems and the amount of untreated stormwater discharging to surface 
waters.  GI, using LID practices, facilitates or mimics natural processes that recharge 
groundwater, preserve baseflows, provide wildlife habitat, and protect surface water quality 
conditions.   

The overall goal of GI is to protect the natural systems that provide us with free ecosystem 
goods and services.  This translates into a reduction of municipal systems which means less 
construction and maintenance costs for the local government and its residents over time.   
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Stormwater Management Guidance for Coastal Georgia 
High water tables, mildly-sloping to flat topography, large tidal ranges, and unique terrestrial 
and marine habitats present additional challenges to site development in the coastal region 
of Georgia.  For these reasons, G3 provides stormwater management criteria and low impact 
development practices that have been adapted to these unique regional characteristics.     

For the most part, the stormwater management criteria and practices included in this chapter 
are derived from the 2001 Georgia Stormwater Management Manuals (GSWMM), commonly 
referred to as the “Blue Books” and its Coastal Stormwater Supplement (CSS), published in 
2009. With extensive public and private stakeholder input and collaboration, the technical 
references were developed by the Chatham County-Savannah Metropolitan Planning 
Commission utilizing the technical expertise of the Center for Watershed Protection and the 
Georgia Department of Natural Resources.  Both references can be found at 
www.stormwater.com.  Refer to the CSS directly for specific design specifications for 
stormwater management practices contained in this chapter.  

The CSS adds to the multitude of information found in the GSMM by providing specific 
guidance for Georgia’s coastal communities.  The CSS was designed as the next generation of 
stormwater management, shifting the focus of coastal Georgia’s post-construction 
stormwater management efforts to prevention, rather than mitigation of the negative 
impacts of the land development process.  Runoff reduction strategies are detailed as an 
approach to manage stormwater.  Coastal High Priority Plant and Animal Species and Habitat 
Areas are provided and integrated from the State’s Comprehensive Wildlife Action Strategy.  
See Appendix C and D for a complete listing.  Additional information includes a Rainfall 
Analysis, a Coastal Stormwater BMP Monitoring Protocol, a model local government 
ordinance for Coastal Georgia, and guidance for coastal local governments on establishing a 
stormwater financing mechanism.  A user-friendly excel worksheet to calculate BMP credits 
is also provided as a tool to ensure a project’s consistency with the Coastal Stormwater 
Supplement. The CSS provides Georgia’s coastal communities with comprehensive guidance 
on an integrated, green infrastructure-based approach to natural resource protection, 
stormwater management and site design that can be used to advance protection of coastal 
Georgia’s unique and vital natural resources as the region grows and develops.  
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The following stormwater management guidance, consistent with the Coastal Stormwater 
Supplement, has been designed to help developers comply with the requirements of various 
state and federal environmental policies, programs, and regulations including the National 
Pollution Discharge Elimination System (NPDES) Municipal Stormwater Program and 
Georgia's Coastal Nonpoint Source Pollution Control Program, created through the Coastal 
Zone Act Reauthorization Amendments (CZARA) of 1990.   

Using the GI Approach, better site planning and design techniques are implemented early on 
in the development process which reduces post-construction stormwater runoff rates, 
volumes, and pollutant loads to the greatest extent possible. Then, low impact development 
practices are distributed across the development site.  If the stormwater management 
criteria cannot be met solely through the use of green infrastructure practices, general 
stormwater management practices are applied to further manage post-construction 
stormwater runoff rates, volumes and pollutant loads. 

 
Adapted from Stormwater Management Concept Plan Decision Tree. Source: Center for Watershed Protection 

Step 7: Finalize SW Management Concept Plan 

Step 6: If Criteria  is NOT Met, 
Apply General  Application SW Management Practices

Step  5: Check to see if SW Management Criteria  have been met

Step 4:  Apply Low Impact Development Practices

Step 3: Calculate Stormwater Management Criteria

Step 2: Use Better Site Design 

Step 1: Use Better Site Planning Techniques
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Stormwater Management Criteria 

The Coastal Stormwater Supplement (CSS) contains stormwater management practices that 
have been assigned quantifiable value or “credit” that can be used to address the stormwater 
management criteria.  The Table in Appendix E shows how each practice can meet the 
requirements for the following criteria:  

1. Stormwater Runoff Reduction 

Reducing stormwater runoff volumes helps maintain pre-development site hydrology and 
helps to protect coastal Georgia’s aquatic resources from several indirect impacts of the 
land development process (i.e., decreased groundwater recharge, decreased surface 
water baseflow and degraded water quality).  

This stormwater management (SWM) criteria can be met by reducing stormwater runoff 
volume generated by the 85th percentile storm event (and the “first flush” of the 
stormwater runoff volume generated by all larger storm events) on a development site 
through the use of appropriate Green Infrastructure practices. This equates to reducing 
the stormwater runoff volume generated by the 1.2 inch rainfall event (and the 
stormwater runoff generated by the first 1.2 inches of all larger rainfall events).   

2. Stormwater Quality Protection 

Adequately treating stormwater runoff before it’s discharged from a development site 
helps to protect coastal Georgia’s aquatic resources from water quality pollution.   To the 
greatest extent possible, apply SWM criteria #1.  If any of the stormwater generated by 
the 1.2 inch storm event (and the first 1.2 inches of all larger rainfall events) cannot be 
reduced on a development site due to site characteristics or constraints, it should be 
intercepted and treated in one or more stormwater management practices that: (1) 
provides for at least an 80 percent reduction in TSS loads; and (2) reduces nitrogen and 
bacteria loads to the maximum extent practical.   
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3. Aquatic Resource Protection 

Valuable aquatic resources can be protected from negative impacts of land development 
processes (e.g., complete loss or destruction, stream channel enlargement, increased 
salinity fluctuations) by:  

• implementing better site planning techniques,  
• establishing effective aquatic buffers (minimum 25-foot wide aquatic 

buffer, 100-foot wide aquatic buffer is preferred),  
• providing 24 hours of extended detention for the stormwater runoff 

volume generated by the 1-year, 24-hour storm event before it is 
discharged from a development site, and  

• providing velocity control and energy dissipation measures at all new and 
existing stormwater outfalls. 

4. Overbank Flood Protection 

This stormwater management criteria can be satisfied by controlling (attenuating) the 
post-development peak discharge generated by the 25-year, 24-hour storm event helps 
prevent an increase in the duration, frequency and magnitude of damaging overbank 
flooding.  

5. Extreme Flood Protection 

Control (attenuate) the peak discharge generated by the 100-year, 24-hour storm event 
to help prevent an increase in the duration, frequency and magnitude of dangerous 
extreme flooding.  Stormwater credit can be obtained by controlling (attenuating) the 
peak discharge generated by the 100-year, 24-hour storm event under post-development 
conditions. 

6. Increased Stormwater Reduction  

Stormwater runoff should be reduced on development sites within ½ mile of shellfish 
harvesting areas to better protect these sensitive natural resources from contamination 
and closure. 

7. Enhanced Aquatic Resource Protection 

Wider aquatic buffers around all aquatic resources located within a ½ mile of shellfish 
harvesting areas helps better protect these sensitive natural resources from 
contamination and closure. 

Green Growth Guidelines, Second Edition 2014 

A Sustainable Development Strategy for Georgia     3-7 

 



Evaluating Overall Feasibility 

Site planning and design teams can evaluate the overall feasibility of applying each of the 
stormwater practices on a development site.  The following table shows the factors to 
consider when selecting an appropriate stormwater practice for an individual site: 

Drainage Area: Describes how large of a contributing drainage area each practice can 
realistically handle.  It indicates the maximum size of the contributing drainage area that each 
practice should be designed to receive stormwater runoff.  

Area Required: Indicates how much space each practice typically consumes on a 
development site. 

Slope: Describes the influence that site slope can have on the performance of each practice. 
It indicates the minimum or maximum slope recommended for installation. 

Minimum Head: An estimate of the minimum amount of elevation difference needed within 
the stormwater practice, from the inflow to the outflow, to allow for gravity operation. 

Minimum Depth to Water Table: Indicates the minimum distance that should be provided 
between the bottom of the each practice and the top of the water table. 

Soils: Describes the influence that the underlying soils (i.e., hydrologic soil groups) can have 
on the performance of the each practice.  

Factors to Consider When Evaluating the Overall Feasibility of Green Infrastructure Practices 
(Source: Georgia Stormwater Management Manuals, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

Green 
Infrastructure 

Practice 

Drainage 
Area 

Area 
Required 

Slope Minimum 
Head 

Minimum 
Depth to 

Water 
Table 

Soils 

Low Impact Development Practices 

Alternatives to Disturbed Pervious Surfaces 

Soil Restoration N/A No 
restrictions 

10% 
maximum 

N/A 1.5 FT Restore 
hydrologic 
soil group 

C/D or 
disturbed 

soils 
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Factors to Consider When Evaluating the Overall Feasibility of Green Infrastructure Practices 
(Source: Georgia Stormwater Management Manuals, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

Green 
Infrastructure 

Practice 

Drainage 
Area 

Area 
Required 

Slope Minimum 
Head 

Minimum 
Depth to 

Water 
Table 

Soils 

Site 
Reforestation/ 
Revegetation  

N/A 10,000 SF 
minimum 

to receive 
stormwater 

management 
“credits” 

25% 
maximum 

N/A No 
restrictions 

No 
restrictions 

Alternatives to Impervious Surfaces 

Green Roofs N/A No 
restrictions 

25% maximum, 
although 10% 

or less is 
recommended 

6 to 12 
inches 

N/A Use 
appropriate 
engineered 

growing 
media 

Permeable 
Pavement 

N/A No 
restrictions 

6% 2 to 4 feet 2 feet Should drain 
within 48 

hours of end 
of rainfall 

event 

“Receiving” Low Impact Development Practices 

Undisturbed 
Pervious Areas 

Length of 
flow path in 
contributing 

drainage 
area 

maximum 75 
to 150 feet 

long 

Length of 
flow path in 
undisturbed 

pervious area 
minimum 50 

feet long 

Maximum 3% 
in contributing 
drainage area; 

0.5% to 6% in 
undisturbed 

pervious area 

N/A No 
restrictions 

No 
restrictions 
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Factors to Consider When Evaluating the Overall Feasibility of Green Infrastructure Practices 
(Source: Georgia Stormwater Management Manuals, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

Green 
Infrastructure 

Practice 

Drainage 
Area 

Area 
Required 

Slope Minimum 
Head 

Minimum 
Depth to 

Water 
Table 

Soils 

Vegetated 
Filter Strips 

Length of 
flow path in 
contributing 

drainage 
area 

maximum 75 
to 150 feet 

long 

Length of 
flow path in 
vegetated 
filter strip 

minimum 15 
to 25 feet 

long 

Maximum 3% 
in contributing 
drainage area; 

0.5% to 6% in 
vegetated filter 

strip 

N/A No 
restrictions 

No 
restrictions 

Grass Channels 5 acres Bottom of 
grass channel 

2 to 8 feet 
wide; side 

slopes of 3:1 
or flatter 

0.5% to 3%, 
although 1% to 

2% is 
recommended 

N/A 2 feet No 
restrictions 

Simple 
Downspout 
Disconnection 

2,500 square 
feet; length 
of flow path 

in 
contributing 

drainage 
area 

maximum 75 
feet long  

Length of 
flow path at 
least 15 feet 

long and 
equal to or 

greater than 
that of 

contributing 
drainage area 

0.5% to 6%, 
although 1% to 

5% is 
recommended 

N/A No 
restrictions 

No 
restrictions 

Rain Gardens 2,500 square 
feet; length 
of flow path 

in 
contributing 

drainage 
area 

maximum 75 
to 150 feet 

long 

10-20% of 
contributing 

drainage area 

6% 30 to 36 
inches1 

2 feet Should drain 
within 24 

hours of end 
of rainfall 

event 
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Factors to Consider When Evaluating the Overall Feasibility of Green Infrastructure Practices 
(Source: Georgia Stormwater Management Manuals, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

Green 
Infrastructure 

Practice 

Drainage 
Area 

Area 
Required 

Slope Minimum 
Head 

Minimum 
Depth to 

Water 
Table 

Soils 

Stormwater 
Planters 

2,500 square 
feet; length 
of flow path 

in 
contributing 

drainage 
area 

maximum 75 
to 150 feet 

long 

5% of 
contributing 

drainage area 

6% 30 to 36 
inches1 

2 feet1 Should drain 
within 24 

hours of end 
of rainfall 

event 

Dry Wells 2,500 square 
feet; length 
of flow path 

in 
contributing 

drainage 
area 

maximum 75 
to 150 feet 

long 

5-10% of 
contributing 

drainage area 

6% 2 feet1 2 feet Should drain 
within 24 

hours of end 
of rainfall 

event 

Rainwater 
Harvesting 

No 
restrictions 

Varies 
according to 

the 
dimensions of 
the rain tank 

or cistern 
used to store 
the harvested 

rainwater 

No restrictions N/A N/A N/A 

Bioretention 
Areas 

5 acres 5-10% of 
contributing 

drainage area 

6% 42 to 48 
inches1 

2 feet Should drain 
within 48 

hours of end 
of rainfall 

event 
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Factors to Consider When Evaluating the Overall Feasibility of Green Infrastructure Practices 
(Source: Georgia Stormwater Management Manuals, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

Green 
Infrastructure 

Practice 

Drainage 
Area 

Area 
Required 

Slope Minimum 
Head 

Minimum 
Depth to 

Water 
Table 

Soils 

Infiltration 
Practices 

2 to 5 acres 5% of 
contributing 

drainage area 

6% 42 to 48 
inches1 

2 feet Should drain 
within 48 

hours of end 
of rainfall 

event 
Dry Swales 5 acres 5-10% of 

contributing 
drainage area 

0.5% to 4%, 
although 1% to 

2% is 
recommended 

36 to 48 
inches1 

2 feet Should drain 
within 48 

hours of end 
of rainfall 

event 
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Site Applicability 

Site planning and design teams should evaluate the applicability of each of the practices on a 
particular development site.  The following table shows important factors to consider when 
evaluating the applicability of each practice: 

Rural Use: Indicates whether or not the practice is suitable for use in rural areas and on low-
density development sites. 

Suburban Use: Indicates whether or not the practice is suitable for use in suburban areas and on 
medium-density development sites.  

Urban Use: Identifies the practices that are suitable for use in urban and ultra-urban areas where 
space is at a premium. 

Construction Cost: Assesses the relative construction cost of each of the practices. 

Maintenance: Assesses the relative maintenance burden associated with each practice.  It is 
important to note that nearly all stormwater practices require some kind of routine inspection 
and maintenance. 

Factors to Consider When Evaluating the Applicability of Stormwater Management Practices on a Development 
Site (Source: Georgia Stormwater Management Manual, Coastal Stormwater Supplement, CWP/MPC, 2009.) 

SW Practice  Rural Use Suburban Use Urban Use Construction 
Cost  

Maintenance 

Stormwater 
Ponds 

   Low Low 

Stormwater 
Wetlands 

   Low Medium 

Bioretention 
Areas 

   Medium Medium 

Filtration 
Practices 

   High High 

Infiltration 
Practices 

   Medium High 

Dry Swales    Medium Medium 

Wet Swales    Medium Medium 

Notes:  = Suitable for use on development sites located in these areas.  = Under certain situations, can be 
used on development sites located in these areas. 
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Stormwater Management Practices 

Green Infrastructure (GI) and Low Impact Development (LID) comprises a set of small-scale, non-
structural stormwater management practices that promote the use of natural or engineered 
systems for infiltration, evapotranspiration, and reuse of rainwater. These practices are designed 
to replicate pre-development site hydrology by integrating green space, native landscaping and 
natural hydrologic functions that function to reduce runoff volumes and rates, and capture and 
treat runoff from developed land.  When installed and maintained correctly, these practices are 
quite adept at removing nutrients, pathogens, and metals from stormwater, as well as reducing 
the volume and intensity of stormwater flows. 

This section contains stormwater practice profiles for GI and LID-based practices as well as 
general application structural controls.  First, GI practices should be applied to reduce runoff 
volumes and rates to the greatest extent possible.  Then, the remaining runoff should be 
captured and treated using LID practices.  Finally, general application structural controls can be 
applied if needed.  Design Profiles showing how to properly apply and design these practices on 
coastal development sites are provided for the following practices:  

Green Infrastructure Practices 

• Soil Restoration 

• Site Reforestation/Revegetation  

• Green Roofs 

• Permeable Pavement 

Low Impact Development Practices 

• Undisturbed Pervious Areas 

• Vegetated Filter Strips 

• Grass Channels 

• Simple Downspout Disconnection 

• Rain Gardens 

• Stormwater Planters 

• Dry Wells 

• Rainwater Harvesting 

• Bioretention Areas 

• Infiltration Practices 

• Dry Swales 

General Application Structural Stormwater Controls  

• Stormwater Ponds 

• Stomwater Wetlands 

• Filtration Practices 
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Stormwater Management System Design Checklist 

 

Green Growth Guidelines 

 

√ 

 

Comments/Notes 

Stormwater Management System Design 

Review the stormwater management requirements that 
apply to the development site 

  

Distribute the following runoff-reducing low impact 
development practices across the development site: 

  

• Soil Restoration   

• Site Reforestation/ Revegetation   

• Green Roofs   

• Permeable Pavement   

• Undisturbed Pervious Areas   

• Vegetated Filter Strips   

• Grass Channels   

• Simple Downspout Disconnection   

• Rain Gardens   

• Stormwater Planters   

• Dry Wells   

• Rainwater Harvesting   

• Bioretention Areas   

• Infiltration Practices   
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√ 

 

Comments/Notes 

• Dry Swales   

Where feasible, use permeable pavement to construct 
alleys, parking stalls, walking paths and trails, driveways, 
sidewalks and light-duty service roads 

  

Provide vegetated filter strips and depressed landscaped 
islands in and around parking lots 

  

Use dry swales and grass channels along roadways and in 
roadway medians to reduce stormwater runoff rates, 
volumes and pollutant loads near their source 

  

Use primary and secondary conservation areas and aquatic 
buffers to “receive” stormwater runoff and buffer 
environmentally sensitive areas 

  

Check to see if the stormwater management requirements 
that apply to the development site have been satisfied 

  

If the stormwater management requirements that apply to 
the development site cannot be satisfied exclusively through 
the use of better site planning and design techniques and 
low impact development practices, use the following general 
application stormwater management practices to further 
manage stormwater runoff rates, volumes and pollutant 
loads on the development site: 

  

• Stormwater Ponds   

• Stormwater Wetlands   

• Bioretention Areas   

• Filtration Practices   
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√ 

 

Comments/Notes 

• Infiltration Practices   

• Swales   

Use the following limited application stormwater 
management practices only when better site planning and 
design techniques, low impact development and general 
application stormwater management practices cannot be 
used to satisfy the the stormwater management 
requirements that apply to the development site: 

  

• Dry Detention Basins   

• Dry Extended Detention Basins   

• Multi-Purpose Detention Areas   

• Underground Detention Systems   

• Organic Filters   

• Underground Filters   

• Submerged Gravel Wetlands   

• Gravity (Oil-Grit) Separators   

• Alum Treatment Systems   

• Proprietary Systems   

Check to see if the stormwater management requirements 
that apply to the development site have been satisfied 
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√ 

 

Comments/Notes 

If the stormwater management requirements have not been 
completely satisfied, go back to the site layout to apply 
additional low impact development and stormwater 
management practices to further reduce and manage 
stormwater runoff rates, volumes and pollutant loads on the 
development site 

  

 

 

 

 

 

 

 

Low Impact Development Local Case Study 
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