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STRUCTURAL STORMWATER
CONTROLS

Table of Contents

SECTION 3.1 STRUCTURAL STORMWATER CONTROLS OVERVIEW
3.1.1 Structural Stormwater Controls — Categories and Applicability ...3.1-1

3111 INtrodUCHION ..o 3.1-1
3.1.1.2 Structural Control Categories ..........ccccuuviieiiieiiiiiiiiiieeeeee e 3.1-1
3.1.1.3 General Application Structural Controls..............ccccevvvveennnnn. 3.1-2
3.1.1.4 Limited Application Structural Controls.............cccceevvvvieenenenn. 3.1-3
3.1.1.5 Detention Structural Controls ...........ccceeeieiiieiiiiieeeeeeeeee, 3.1-4
3.1.1.6 Not Recommended Structural Controls...............ccceeeeeeeeeeeennn. 3.1-5
3.1.1.7 Using Other or New Structural Stormwater Controls............... 3.1-6
3.1.2 Structural Stormwater Control Pollutant Removal Capabilities ....3.1-6
3.1.3 Structural Stormwater Control Selection ............cccceeviiiiiiiiiiiiiiinnnnn, 3.1-8
3.1.3.1 General Application Control Screening Process..........c.......... 3.1-8
3.1.3.2 Limited Application Control Screening Process..........cccccc...... 3.1-19
3.1.3.3 Example Application..........cccooeiiiiiiiiiiiii e, 3.1-23
3.1.4 On-Line Versus Off-Line Structural Controls ...........cccoovrrmrrreennnnnn. 3.1-25
3.1.4.1 IntrodUCHioN .....cooiiiiii e 3.1-25
3.1.4.2 Flow Regulators .........cooieiiiiii e 3.1-26
3.1.5 Regional vs. On-site Stormwater Management..............ccceeeviiiiiinnns 3.1-28
3.1.5.1 IntrodUCtion ......cooviiiii i 3.1-28
3.1.5.2 Advantages and Disadvantages of Regional Stormwater
1070 ] 01 1o ] =SSP 3.1-28
3.1.5.3 Important Considerations for the Use of Regional Stormwater
CONLIOIS .. 3.1-29
3.1.6 Using Structural Stormwater Controls in Series .............cceevviiennn. 3.1-30
3.1.6.1 Stormwater Treatment TrainNS...........cccoviviiiiiiiiieeeieceee e, 3.1-30
3.1.6.2 Use of Multiple Structural Controls in Series .........ccccccceeen.. 3.1-30
3.1.6.3 Calculation of Pollutant Removal for Structural
CONtrolS IN SEMES ...cvvviiiii e 3.1-34
3.1.6.4 Routing with WQ, Removed ... 3.1-35

SECTION 3.2 GENERAL APPLICATION STRUCTURAL STORMWATER CONTROLS

3.2.1 Stormwater Ponds..........cceieeeeciiinirrrrrccssn s s s 3.2-3
3.2.1.1 General DescCription............oooiiiiieiiiieececee e 3.2-4
3.2.1.2 Stormwater Management Suitability ...........cccccoeen. 3.2-5

Volume 2 (Technical Handbook) Georgia Stormwater Management Manual 3-1



3.2.1.3 Pollutant Removal Capabilities .........cccccceeeeeeiiiiiiiiiiii, 3.2-6

3.2.1.4 Application and Site Feasibility Criteria............cccovvvvvviiceennn. 3.2-6
3.2.1.5 Planning and Design Criteria ...........cccoueeeiiiiiiniiiiieeeee e 3.2-7
3.2.1.6 Design ProCedUresS ..............uuuuuiiiiuimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinenens 3.2-13
3.2.1.7 Inspection and Maintenance Requirements..................cc........ 3.2-15
3.2.1.8 Example Schematics ...........ccoovvmmiiiiiiiiiiicce e, 3.2-16
3.2.1.9 DeSign FOMS .....ouiiiiiiiiiiiiiiiiiiiiiiiiie e 3.2-20
3.2.2 Stormwater Wetlands............cccooeinn e 3.2-23
3.2.2.1 General Description ........cccooeiiiiiiiiiiee e, 3.2-24
3.2.2.2 Stormwater Management Suitability............cccccooiiiiiiiinnnnnne. 3.2-24
3.2.2.3 Pollutant Removal Capabilities ............cccceeeeeeiiiiiiicie 3.2-26
3.2.2.4 Application and Site Feasibility Criteria..............cocovvviiivvnnnnnes 3.2-26
3.2.2.5 Planning and Design Criteria ...........ccccccuuiiiviiiiiiiiiiiiieeeeeeeeee 3.2-27
3.2.2.6 Design ProCedUIES .............uuuuiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiieieieeieeneeees 3.2-33
3.2.2.7 Inspection and Maintenance Requirements ................ccccceee... 3.2-35
3.2.2.8 Example SchematiCs ............uuvuiiiiiiiiiiiiiiiiiiiiiiiieieee 3.2-37
3.2.2.9 DeSign FOMS .....oviiiiiiiiiiiiiiiiiiiiiiiiieie e 3.2-41
3.2.3 Bioretention Areas..........ccccccuummmmmnn s 3.2-43
3.2.3.1 General DesCription ............uuuueeiuieuiiiiiiiiiiieiiiiinieeeeeneneeeee. 3.2-44
3.2.3.2 Stormwater Management Suitability............ccccoooiiiiiiiiinnnne. 3.2-46
3.2.3.3 Pollutant Removal Capabilities ...........ccccceeeeeeiiiiiiiie 3.2-46
3.2.3.4 Application and Site Feasibility Criteria.............ccooevvvivivrinnnnes 3.2-47
3.2.3.5 Planning and Design Criteria ...........ccccccuuuiiiiiiiiiiiiiiiiiieeeeeeee 3.2-47
3.2.3.6 Design ProCedUIeS .............euuuviiuiimiiiiiiiiiiiiiiiiiiiieiiiienieeniienenees 3.2-51
3.2.3.7 Inspection and Maintenance Requirements ...............ccccceeeeee. 3.2-53
3.2.3.8 Example SChematiCs ............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeee 3.2-54
3.2.3.9 DesSign FOMMS ..o 3.2-58
3.2.4 Sand Filters .......oeeiiiiiiiiieir e ——————— 3.2-59
3.2.4.1 General DesCription ............uuuuuiieieiiiiiiiiiiiieiieieeieeeeeneeeeeeen.. 3.2-60
3.2.4.2 Stormwater Management Suitability...............cccccooiiiiiininnee. 3.2-61
3.2.4.3 Pollutant Removal Capabilities ..........cccccceeeeeiiiiiiiiiiiiiii, 3.2-61
3.2.4.4 Application and Site Feasibility Criteria.............ccccevvvivivinnnnnes 3.2-62
3.2.4.5 Planning and Design Criteria ...........cccccuuuiiiiiiiiiiiiiiiieieeeeeeeen 3.2-62
3.2.4.6 Design Procedures ..........ccooooeiiiiiiiiiiee e 3.2-68
3.2.4.7 Inspection and Maintenance Requirements.................ccc........ 3.2-71
3.2.4.8 Example SchematiCs ............cuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeee 3.2-72
3.2.4.9 DesSign FOMMIS .....ooiiiiiii e 3.2-74
3.2.5 Infiltration Trench..........cccomiiiiii e ————— 3.2-75
3.2.5.1 General DesCription .............uuuueeiiiiieiiiiiiiiieiieiiiiieeeeneneeneeeenee. 3.2-76
3.2.5.2 Stormwater Management Suitability................ccccooiiiiiiiinnnne. 3.2-76
3.2.5.3 Pollutant Removal Capabilities ..........ccccceeeeeeiiiiiiiiiiiiiiii, 3.2-77
3.2.5.4 Application and Site Feasibility Criteria...............ccoevvvivvinnnnnees 3.2-77
3.2.5.5 Planning and Design Criteria ...........cccccuuuviiiiiiieiiiiiiiiieeeeeeee 3.2-78
3.2.5.6 Design Procedures ...........coooeeiiiiiiiiiiieaee e 3.2-82
3.2.5.7 Inspection and Maintenance Requirements.................ccc........ 3.2-84
3.2.5.8 Example SchematiCs .............uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeee 3.2-85
3.2.5.9 DesSign FOMMS .....cooiiiiiii e 3.2-87
3.2.6 Enhanced Swales...........ccccmmrriiiiiiiiinnnenn s 3.2-89
3.2.6.1 General Description .........coiiiieiiiiiiiceec e 3.2-90
3.2.6.2 Stormwater Management Suitability...............cccccciiiiiiiinnnn. 3.2-91
3.2.6.3 Pollutant Removal Capabilities ..........ccccceeeeeeiiiiiiiiiiiiiiin, 3.2-91
3.2.6.4 Application and Site Feasibility Criteria............ccoovvvvviiiincnnnn. 3.2-92
3.2.6.5 Planning and Design Criteria ............ccccuuviiiiiiiiiiiiiiiiiieeeeeeeen, 3.2-92

3-2 Georgia Stormwater Management Manual Volume 2 (Technical Handbook)



3.2.6.6 Design ProCedures..........coooiiiiiiiiiiaee e 3.2-96

3.2.6.7 Inspection and Maintenance Requirements................cccueeenn. 3.2-98
3.2.6.8 Example Schematics........cccooeiiiiiiiiiii 3.2-99
3.2.6.9 DesSign FOMMS ... .o 3.2-101

SECTION 3.3 LIMITED APPLICATION STRUCTURAL STORMWATER CONTROLS

3.3.1 Filter Strip .occoceiiiiiiiciei 3.3-3
3.3.1.1 General Description.........cccoeeieeiiiieeeeeeeeeeeeee e 3.3-3
3.3.1.2 Pollutant Removal Capabilities...........ccccuueiiiiiiiiiiii, 3.34
3.3.1.3 Design Criteria and Specifications............ccoeevviieiieieieeeee. 3.3-4
3.3.1.4 Inspection and Maintenance Requirements...............cccc......... 3.3-6
3.3.1.5 Example SchematiC..........cccooeiiiiiiiiii 3.3-7
3.3.1.6 Design EXample ....ccoooiiiiii 3.3-8

3.3.2 Grass Channel ... e 3.3-11
3.3.2.1 General DescCription.........ccooiieiiiiieeeeeeeeeeeeeeeeeeee e 3.3-11
3.3.2.2 Pollutant Removal Capabilities.............ceeeeeeeiiiiiiiiiiiiiiiis 3.3-12
3.3.2.3 Design Criteria and Specifications............ccooeeveiiiiieiiieeeee, 3.3-12
3.3.2.4 Inspection and Maintenance Requirements................ccccc....... 3.3-13
3.3.2.5 Example SchematiC..........ccooviiiiiiiii 3.3-14
3.3.2.6 Design EXample ....ccoooiiiiiiiie 3.3-15

BT T T 1o T- 1 01 {1 3.317
3.3.3.1 General Description.........ccooiieiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 3.3-17
3.3.3.2 Pollutant Removal Capabilities..............cooeeeiiiiiiiiiiis 3.3-18
3.3.3.3 Design Criteria and Specifications...........ccccccviiiiiiiieninnnnns 3.3-18
3.3.3.4 Inspection and Maintenance Requirements................cccccc..... 3.3-18
3.3.3.5 Example SchematiC..........ccooviiiiiiiii 3.3-19

3.3.4 Underground Sand Filter .........ccccceeeiiiiiiiiiiniininssssnnnnee 3.3-21
3.3.4.1 General DescCription.........c.coooiiiiiieiiiieeiecee e 3.3-21
3.3.4.2 Pollutant Removal Capabilities.............ceeeeeiiiiiiiiiiiiis 3.3-22
3.3.4.3 Design Criteria and Specifications............ccoevviiieieiiiiieeeen 3.3-22
3.3.4.4 Inspection and Maintenance Requirements.............ccccccoeeoc. 3.3-22
3.3.4.5 Example SchematiC............cooovieeiiiiiiiiiice e 3.3-23

3.3.5 Submerged Gravel Wetlands..............cccciiiiii, 3.3-25
3.3.5.1 General Description.........ccooooiiiioieeeeeeeeeeee e 3.3-25
3.3.5.2 Pollutant Removal Capabilities ..o, 3.3-25
3.3.5.3 Design Criteria and Specifications............cccoovviiieiiiiiieee, 3.3-26
3.3.5.4 Inspection and Maintenance Requirements.................cccceee 3.3-26
3.3.5.5 Example SchematiC.............ooovuuieiiiiiiiiiiice e 3.3-27

3.3.6 Gravity (Oil-Grit) Separator............cccciiiiiiiiiiii s 3.3-29
3.3.6.1 General DescCription..........coooiiieiiieeeeeeeee e 3.3-29
3.3.6.2 Pollutant Removal Capabilities ..o, 3.3-30
3.3.6.3 Design Criteria and Specifications............cccoeeveieieieieeeeeeeee, 3.3-30
3.3.6.4 Inspection and Maintenance Requirements..................ccceee 3.3-31
3.3.6.5 Example SchematiC..........ccoooiiiiiiiiii 3.3-32

3.3.7 Porous CONCrete........cccvviiiiiimmemrne s 3.3-33
3.3.7.1 General DescCription.........ccoiveiiiiiiii e 3.3-33
3.3.7.2 Pollutant Removal Capabilities..............cceeeeeiiiiiiiiiii, 3.3-35
3.3.7.3 Design Criteria and Specifications...........ccccoeeveiveeeeiieeeeeeeee, 3.3-35
3.3.7.4 Inspection and Maintenance Requirements.............cccccceeeee. 3.3-37
3.3.7.5 Example SchematiCs...........ccevuruiiiiiiiiiiiccee e, 3.3-38
3.3.7.6 Design EXample ......c..oiiiiiiiiiiieie e 3.3-39

Volume 2 (Technical Handbook) Georgia Stormwater Management Manual 3-3



3.3.8 Modular Porous Paver Systems..........ccccccimmminnninnsmmnssnnsssseseennns 3.3-41

3.3.8.1 General Description ........cccooeeeiiiiiiiiiiei e, 3.3-41
3.3.8.2 Pollutant Removal Capabilities ...........cccceeeeeeiiiiiiiie 3.3-42
3.3.8.3 Design Criteria and Specifications .................evvveeiviiiiiiiiiinnnn. 3.3-42
3.3.8.4 Inspection and Maintenance Requirements..................c........ 3.3-44
3.3.8.5 Example Schematics ...........cccovvmmiiiiiiiiiiicce e, 3.3-44
3.3.9 Alum Treatment System .........cccociiiiiemminr 3.3-47
3.3.9.1 General DescCription .............uuuvireiiuieiiiiiiiiieeeieirineeeeeeneeeen... 3.3-47
3.3.9.2 Pollutant Removal Capabilities ..........cccceeeeeeiiiiiiiiiiiiiiiii, 3.3-48
3.3.9.3 Design Criteria and Specifications .............ccccoieiiiiiiiiiiinnee. 3.3-48
3.3.9.4 Inspection and Maintenance Requirements ........................... 3.3-48
3.3.10 Proprietary Structural Controls..........cccceeeucciiiiiirrrececre e eeeanes 3.3-51
3.3.10.1 General DesCription .............uueueeuueeiiiiiiiiieeiiiiineeeeeieneeeneeeneenn. 3.3-51
3.3.10.2 Guidelines for Using Proprietary Systems..............cccoouuneee. 3.3-52
SECTION 3.4 DETENTION STRUCTURAL STORMWATER CONTROLS
3.4.1 Dry Detention / Dry ED Basins .........cccccciinnnnnes 3.4-3
3.4.1.1 General DeSsCription ............uuvurirummmieiiiiiiiiieeeieeneneeeenennnennn. 3.4-3
3.4.1.2 Design Criteria and Specifications .................ueuvvieviiiiiiiininnnn. 3.4-4
3.4.1.3 Inspection and Maintenance Requirements ..................c........ 3.4-5
3.4.1.4 Example SChematiCs ...........uuuvuiiiiiiiiiiiiiiiiiiiiiiiieieiieenens 3.4-6
3.4.2 Multi-Purpose Detention Areas...........ccoovemmuciiniinnnnsmessnss s eeeseeeanas 3.4-9
3.4.2.1 General DesCription .............uuueuuiiieiiiiiiiiiiieiiiiieiieeeeneneeen. 3.4-9
3.4.2.2 Design Criteria and Specifications .............ccccovieiiiiiniiiiinee. 3.4-10
3.4.2.3 Inspection and Maintenance Requirements.................ccc........ 3.4-11
3.4.3 Underground Detention...........ccccvviiiiiiiinininnnnnnnnssssssnnnenee 3.4-13
3.4.3.1 General DesCription ............uuvueeiuiiuieiiiiiieiiiiiiiinineeeeneneeeeae.. 3.4-13
3.4.3.2 Design Criteria and Specifications .................euuvveeiieiiieniiinnnnn. 3.4-14
3.4.3.3 Inspection and Maintenance Requirements ...............ccccceeeeee. 3.4-15
3.4.3.4 Example SchematiCs ...........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeee 3.4-15

REFERENCES

3-4 Georgia Stormwater Management Manual Volume 2 (Technical Handbook)



List of Tables

Table 3.
Table 3.

1.1-1

1
Table 3.1

1

1

-2

-3
Table 3.1.1-4
Table 3. 1
Table 3.1.3-1
Table 3.1.3-2
Table 3.1.3-3
Table 3.1.3-4
Table 3.1.3-5
Table 3.2.1-1
Table 3.2.2-1
Table 3.2.2-2.
Table 3.2.3-1
Table 3.2.4-1
Table 3.2.4-2
Table 3.2.6-1
Table 3.3.1-1
Table 3.3.1-2
Table 3.3.2-1
Table 3.3.2-2
Table 3.3.4-1
Table 3.3.5-1
Table 3.3.6-1
Table 3.3.7-1
Table 3.3.8-1
Table 3.3.9-1
Table 3.4.1-1
Table 3.4.2-1
Table 3.4.3-1

A
A1
A
A
2
3

General Application Structural Controls ... 3.1-2

Limited Application Structural Controls ..........cccccceveee i 3.1-3

Detention Structural CoNtrolS ..........ceeiiiiiiiiiiieee e 3.1-5

Not Recommended Structural Controls ............cceveeriieiiiiiiie e 3.1-5

Design Pollutant Removal Efficiencies for Structural Stormwater Controls 3.1-7

Screening MatriX # 1 ..o 3.1-11
Screening MatriX # 2 ... 3.1-15
Location and Permitting CheckIist...........ccooiiiiiiiiii e 3.1-17
Screening MatriX # 3 ..o 3.1-21
Sample Structural Control Selection MatriX ..........ccccceeiiiiiiiiiiiiinns 3.1-24
Typical Maintenance Activities for Ponds..........cccooooiiiiiiiiie 3.2-15
Recommend Design Criteria for Stormwater Wetlands .................ccc......... 3.2.28
Typical Maintenance Activities for Wetlands............ccccccoiiiiii 3.2-35
Typical Maintenance Activities for Bioretention Areas..........ccccccceveeevenneee. 3.2-53
Typical Maintenance Activities for Sand Filters...........cccccceivivcieiie s 3.2-71
Typical Maintenance Activities for Infiltration Trenches..........ccccccceeenn 3.2-84
Typical Maintenance Activities for Enhanced Swales...........ccccccceeeevnnee. 3.2-98
Bioretention Filter Strip Sizing Guidance ..........coccccceeviiiiiiie e, 3.3-6

Typical Maintenance Activities for Filter Strips...........ccccoiiiiiii 3.3-6

Bioretention Grass Chemical Channel Sizing Guidance.............cccccccceee... 3.3-13
Typical Maintenance Activities for Grass Channels..............ccccccceiinne 3.3-13
Typical Maintenance Activities for Underground Sand Filters .................... 3.3-22
Typical Maintenance Activities for Submerged Gravel Wetland Systems ..3.3-26
Typical Maintenance Activities for Gravity Separators...........ccccccceeeriinnnee. 3.3-31
Typical Maintenance Activities for Porous Concrete Systems.................... 3.3-37
Typical Maintenance Activities for Modular Porous Paver Systems........... 3.3-44
Typical Maintenance Activities for Alum Treatment.............cccocveeveeiinnne. 3.3-48
Typical Maintenance Activities for Dry Detention / Dry ED Basins ............. 3.4-5

Typical Maintenance Activities for Multi-Purpose Detention Areas............. 3.4-11
Typical Maintenance Activities for Underground Detention Systems ......... 3.4-15

List of Figures

Figure 3.1.4-1
Figure 3.1.4-2
Figure 3.1.4-3
Figure 3.1.4-4
Figure 3.1.5-1
Figure 3.1.6-1
Figure 3.1.6-2
Figure 3.1.6-3
Figure 3.1.6-4
Figure 3.1.6-5
Figure 3.1.6-6
Figure 3.2.1-1
Figure 3.2.1-2
Figure 3.2.1-3
Figure 3.2.1-4
Figure 3.2.1-5
Figure 3.2.1-6
Figure 3.2.1-7

Example of On-line versus Off-Line Structural Controls ...........ccc.......... 3.1-25
Pipe Interceptor Diversion Structure ..........ccccovveiciiiiiiee e 3.1-26
Surface Channel Diversion Structure ..........ccccceveeiieicciiieeee e, 3.1-27
Outlet Flow Regulator...........cooiiiiiii e 3.1-27
On-site versus Regional Stormwater Management .............cccoccoceeeennee. 3.1-28
Generalized Stormwater Treatment Train .........ccccoooiiiiiiiiiiiee 3.1-30
Examples of Structural Controls Used in Series ..........cccooeeeeiiieieieiecnnn. 3.1-31
Example Treatment Train — Residential Subdivision .................ccccc...... 3.1-32
Example Treatment Train — Commercial Development ......................... 3.1-33
Example Treatment Train — Commercial Development ......................... 3.1-33
Curve Number Adjustment Factor...........cccueieiiiiiiiiie e 3.1-36
Stormwater Pond EXamples .........coooiiiiiiiiiie e 3.2-5
Typical Stormwater Pond Geometry Criteria........cccceeevveciiieeieeeeeeciiee, 3.2-8
Typical Pond Outlet StruCture...........ccvveiiieee e 3.2-9
Schematic of Wet PONd ........oooviiieee e 3.2-16
Schematic of Wet Extended Detention Pond ..., 3.2-17
Schematic of Micropool Extended Detention Pond.............ccocevvieeeeenn. 3.2-18
Schematic of Multiple Pond System.........ccccceiiiiiiiiiiie e, 3.2-19

Volume 2 (Technical Handbook)

Georgia Stormwater Management Manual 3-5



Figure 3.2.2-1
Figure 3.2.2-2
Figure 3.2.2-3
Figure 3.2.2-4
Figure 3.2.2-5
Figure 3.2.2-6
Figure 3.2.3-1
Figure 3.2.3-2
Figure 3.2.3-3
Figure 3.2.3-4
Figure 3.2.3-5
Figure 3.2.3-6
Figure 3.2.4-1
Figure 3.2.4-2
Figure 3.2.4-3
Figure 3.2.4-4
Figure 3.2.4-5
Figure 3.2.4-6
Figure 3.2.4-7
Figure 3.2.5-1
Figure 3.2.5-2
Figure 3.2.5-3
Figure 3.2.6-1
Figure 3.2.6-2
Figure 3.2.6-3
Figure 3.3.1-1
Figure 3.3.1-2

Figure 3.3.2-1
Figure 3.3.2-2
Figure 3.3.3-1
Figure 3.3.4-1
Figure 3.3.5-1
Figure 3.3.6-1
Figure 3.3.7-1
Figure 3.3.7-2
Figure 3.3.7-3
Figure 3.3.8-1
Figure 3.3.8-2
Figure 3.3.8-3
Figure 3.3.8-4
Figure 3.3.9-1
Figure 3.4.1-1
Figure 3.4.1-2
Figure 3.4.3-1
Figure 3.4.3-2

Stormwater Wetland Examples ..........ccccveeiiiiciiiiiieee e 3.2-25

Typical Wetland Facility Outlet Structure ...........occccoiiii 3.2-30
Schematic of Shallow Wetland...........ccccoooiiiii e 3.2-37
Schematic of Extended Detention Shallow Wetland ................ccccccceee. 3.2-38
Schematic of Pond/Wetland System ..........cccccoiiiiiiiii e 3.2-39
Schematic of Pocket Wetland.............oooii i 3.2-40
Bioretention Area EXamples ... 3.2-44
Bioretention Area Examples ..., 3.2-45
Schematic of a Typical Bioretention Area .........cccccoovecivieeeeeeeecciiiieeen, 3.2-54
Schematic of a Typical On-line Bioretention Area............cccccevvieeenee 3.2-55
Schematic of a Typical Off-line Bioretention Area............cccccevvieennee 3.2-56
Schematic of a Typical Inlet Deflector ... 3.2-57
Sand Filter EXamples ........c..ooiiiiiiiiiiiee e 3.2-60
Surface Sand Filter Volumes............eeiiiii e 3.2-64
Perimeter Sand Filter VOIUMES........cooooiiiii e 3.2-65
Typical Sand Filter Media Cross Sections..........ccccccvveiiiiiiiiiieee e 3.2-66
Surface Sand Filter Perforated Stand-Pipe......................... 3.2-67
Schematic of Surface Sand Filter...........coooi 3.2-72
Schematic of a Perimeter Sand Filter............ocooiiiiiiii 3.2-73
Infiltration Trench EXample...........oocoiiiiiiiieiii e 3.2-76
Schematic of Infiltration Trench..........cccccoo i, 3.2-85
Observation Well Detail ...........cooiiiiiiiiiiiiee e 3.2-86
Enhanced Swale EXamples..........coooiiiiiiiiiiiiie e 3.2-90
Schematic of Dry SWale ..........oocoiiiiiiiiieie e 3.2-99
Schematic of Wet Swale..........ooo e 3.2-100
Schematic of Filter Strip (with Berm) ..., 3.3-7
Example Problem Sensitivity of Filter Strip Length to Slope

and Manning’s N ValUEs ........coooi e 3.3-9
Typical Grass Channel ... 3.3-14
Schematic of Grass Channel.............ooooiiiiiiii e 3.3-14
Schematic of Organic Filter ... 3.3-19
Schematic of Underground Sand Filter ..........ccccccveeeiiicciiiiine e, 3.3-23
Schematics of Submerged Gravel Wetland System ...........cccceeeenee 3.3-27
Schematic of an Example Gravity (Oil-Grit) Separator ..........cccccceennee 3.3-32
Porous Concrete System Section..........cocccceiiiiiniii e, 3.3-38
Porous Concrete System Installation ............ccccccoiiiiiii, 3.3-38
Typical Porous Concrete System Applications........c..ccooociiiiieinnnnnnee 3.3-39
Examples of Modular Porous Pavers...............cccccc 3.3-44
Modular Porous Paver System Section..........cccccoiiiiiiiiiiiiiiiieeee, 3.3-45
Typical Modular Porous Paver System Applications...........ccccccceeeeennis 3.3-45
Examples of Porous Paver Surfaces.................ccccccc 3.3-46
Alum Treatment System and Injection Equipment ..............cocccceiiieenne 3.3-49
Schematic of Dry Detention Basin..........ccoccceeiiiiiiiiiiee e, 3.4-6
Schematic of Dry Extended Detention Basin ..........cccococcieieiieieieineenn. 3.4-7
Example Underground Detention Tank System.........cccccooviiciiiinennnnns 3.4-15
Schematic of Typical Underground Detention Vault ...............ccccvveee.. 3.4-16

3-6 Georgia Stormwater Management Manual

Volume 2 (Technical Handbook)



Chapter 3 References / Bibliography

California Storm Water Quality Task Force, 1993. California Storm Water Best Management
Practice Handbooks.

Center for Watershed Protection (CWP), 1996. Design of Stormwater Filtering Systems.
Prepared for Chesapeake Research Consortium.

City of Austin, TX, 1988. Water Quality Management. Environmental Criteria Manual.
Environmental and Conservation Services.

City of Sacramento, CA, 2000. Guidance Manual for On-Site Stormwater Quality Control
Measures. Department of Utilities.

Denver Urban Drainage and Flood Control District (UDFCD), 1999. Urban Storm Drainage
Manual. Volume 3.

Galli, J., 1990. Peat-Sand Filters: A Proposed Stormwater Management Practice for Urbanized
Areas. Metropolitan Washington Council of Governments.

Galli, J., 1992. Analysis of Urban BMP Performance and Longevity in Prince George's County,
Maryland. Metropolitan Washington Council of Governments.

Harper, H., and J. Herr. Alum Treatment of Stormwater Runoff: The First Ten Years.
Environmental Research & Design, Inc.

Harper, H., J. Herr, and E. Livingston. Alum Treatment of Stormwater Runoff - An Innovative BMP
for Urban Runoff Problems. Environmental Research & Design, Inc. Orlando, FL. With Florida
Department of Environmental Protection.

Lager, J., W. Smith, R. Finn, and E. Finnemore, 1997. Urban Stormwater Management and
Technology: Update and Users Guide. US EPA. EPA-600/8-77-014.

Maryland Department of the Environment, 2000. Maryland Stormwater Design Manual, Volumes |
and ll. Prepared by Center for Watershed Protection (CWP).

Massachusetts Department of Environmental Protection / Massachusetts Office of Coastal Zone
Management, 1997. Stormwater Management -- Volume One: Stormwater Policy Handbook, and
Volume Two: Stormwater Technical Handbook.

Northern Virginia Regional Commission (NVRC), 1992. The Northern Virginia BMP Handbook.
Annandale, VA.

Northern Virginia Regional Commission (NVRC), 1992. Underground Detention Tanks as a Best
Management Practice.

Pitt, R., M. Lilbum, S. Nix, S. Durrans, and S. Burian, 1997. Guidance Manual for Integrated Wet
Weather Flow Collection and Treatment Systems for Newly Urbanized Areas. US EPA. Office of
Research and Development.

Rouge River National Wet Weather Demonstration Project (Rouge Project), 1992.
www.wcdoe.org/rougeriver/

Schueler, T., 1987. Controlling Urban Runoff: A Practical Manual for Planning and Designing
Urban BMPs. Metropolitan Washington Council of Governments.

Volume 2 (Technical Handbook) Georgia Stormwater Management Manual 3 ref-1



Soil Conservation Service (SCS), 1986. Urban Hydrology for Small Watersheds. United States
Department of Agriculture. Engineering Division. Technical Release 55.

Texas Natural Resource Conservation Commission, 2000. Texas Nonpoint Source Book.
www.txnpsbook.org

US EPA, 1999. Storm Water Technology Fact Sheet: Vegetated Swales. EPA 832-F-99-006.
Office of Water.

US EPA, 1999. Storm Water Technology Fact Sheet: Sand Filters. EPA 832-F-99-007. Office of
Water.

US EPA, 1999. Storm Water Technology Fact Sheet: Bioretention. EPA 832-F-99-012. Office of
Water.

US EPA, 1999. Storm Water Technology Fact Sheet: Infiltration Trench. EPA 832-F-99-019.
Office of Water.

US EPA, 1999. Storm Water Technology Fact Sheet: Storm Water Wetlands. EPA 832-F-99-025.
Office of Water.

US EPA, 1999. Storm Water Technology Fact Sheet: Modular Treatment Systems. EPA 832-F-
99-044. Office of Water.

Virginia Department of Conservation and Recreation, 1999. Virginia Stormwater Management
Handbook, Volumes | and .

Washington State Department of Ecology, 2000. Stormwater Management Manual for Western
Washington.

Watershed Management Institute (WMI), 1997. Operation, Maintenance, and Management of
Stormwater Management Systems. Prepared for US EPA, Office of Water.

Wisconsin Department of Natural Resources / University of Wisconsin Extension, 2000. The
Wisconsin Stormwater Manual.

Winer, R. 2000. National Pollutant Removal Performance Database for Stormwater BMPs.
Center for Watershed Protection. US EPA, Office of Science and Technology.

3 ref-2 Georgia Stormwater Management Manual Volume 2 (Technical Handbook)



	CHAPTER 3 - STRUCTURAL STORMWATER CONTROLS
	Table of Contents
	List of Tables
	List of Figures
	CH3REFS.pdf
	Chapter 3 References / Bibliography


