
 

 
 
Acknowledgments ........................................................................................................................................................i 
Forward ..........................................................................................................................................................................ii 
Preface ............................................................................................................................................................ iii 
Chapter 1. Introduction 

1.1 Purpose of the Manual ....................................................................................................................1-1 
1.2 How to Use the Manual ..................................................................................................................1-1 
1.3 Symbols and Acronyms ..................................................................................................................1-5 

 
Chapter 2. Impacts of New Development 

2.1 Declining Water Quality .................................................................................................................2-2 
2.2 Diminishing Groundwater Recharge and Quality...........................................................................2-7 
2.3 Impacts to the Stream Channel .......................................................................................................2-9 
2.4 Increased Overbank Flooding .......................................................................................................2-11 
2.5 Floodplain Expansion ...................................................................................................................2-13 
2.6 Impacts to Aquatic Organisms......................................................................................................2-14 

 
Chapter 3. Stormwater Permit Requirements 

3.1 Applying for a Stormwater Permit..................................................................................................3-1 
3.2 Filing Other Permit Applications....................................................................................................3-4 
 

Chapter 4. Unified Stormwater Sizing Criteria 
4.1 Introduction.....................................................................................................................................4-1 
4.2 Water Quality Volume (WQv)........................................................................................................4-2 
4.3 Stream Channel Protection Criteria (Cpv) ......................................................................................4-5 
4.4 Overbank Flood Protection Criteria (Qp) .....................................................................................4-10 
4.5 Extreme Flood Control Criteria (Qf) ............................................................................................4-12 
4.6 Conveyance Criteria......................................................................................................................4-14 
4.7 Downstream Analysis ...................................................................................................................4-14 
4.8 Stormwater Hotspots.....................................................................................................................4-16 

 
Chapter 5. List of Acceptable Stormwater Management Practices 

5.1 Practice List ....................................................................................................................................5-1 
5.2 Structural Practices Acceptable for Pretreatment or as Supplemental Practices Only....................5-4 
5.3 Criteria for Practice Addition..........................................................................................................5-4 

 
Chapter 6. Performance Criteria 

6.1 Stormwater Ponds ...........................................................................................................................6-3 
6.2 Stormwater Wetlands....................................................................................................................6-22 
6.3 Stormwater Infiltration..................................................................................................................6-31 
6.4 Stormwater Filtering Systems.......................................................................................................6-44 
6.5 Open Channel Systems .................................................................................................................6-59 

 
Chapter 7. SMP Selection Matrices 

7.1 Land Use .........................................................................................................................................7-3 
7.2 Physical Feasibility Factors ............................................................................................................7-5 
7.3 Watershed/Regional Factors ...........................................................................................................7-7 
7.4 Stormwater Management Capability ............................................................................................7-11 
7.5 Community and Environmental Factors .......................................................................................7-13 

 

Table of Contents 



New York State Stormwater Management Design Manual    

 

 
Chapter 8. Stormwater Design Example 

8.1 Sizing Example ...............................................................................................................................8-2 
8.2 Pond Design Example...................................................................................................................8-11 
8.3 Filter Design Example ..................................................................................................................8-27 
8.4 Infiltration Design Example..........................................................................................................8-36 
8.5 Bioretention Design Example .......................................................................................................8-42 

 
References........................................................................................................................................................R-1 
Glossary .......................................................................................................................................................... G-1 
 
Appendices 
A. The Simple Method to Calculate Urban Stormwater Loads ................................................................A-1 
B. Hydrologic Analysis Tools ..................................................................................................................B-1 
C. SMP Construction Specifications ........................................................................................................C-1 
D. Infiltration Testing Requirements ........................................................................................................D-1 
E. Plan Review Checklist .........................................................................................................................E-1 
F. Construction Inspection Checklist ....................................................................................................... F-1 
G. Maintenance Inspection Checklists......................................................................................................G-1 
H. Landscaping Guidance/ Plant Lists......................................................................................................H-1 
I. Cold Climate Sizing Examples ............................................................................................................. I-1 
J. Geomorphic Assessment.......................................................................................................................J-1 
K. Miscellaneous Details .........................................................................................................................K-1 
L. Critical Erosive Velocities.................................................................................................................. L-1 



New York State Stormwater Management Design Manual    

 

 
List of Tables 

Table 1.1 Key Symbols and Acronyms Cited in Manual............................................................................1-5 
Table 2.1 National Median Concentrations for Chemical Constituents in Stormwater..............................2-3 
Table 2.2 Runoff and Pollutant Characteristics of Snowmelt Stages .........................................................2-7 
Table 2.3 Impacts to Stream Habitat.........................................................................................................2-11 
Table 2.4 Recent Research Examining the Relationship of Urbanization to  
     Aquatic Habitat and Organisms ................................................................................................2-14  
Table 3.1 Survey of Environmental Permits Issued by DEC that May Apply to New Development.........3-6 
Table 4.1 New York Stormwater Sizing Criteria........................................................................................4-1 
Table 4.2 Land Use and Impervious Cover ................................................................................................4-3 
Table 4.3 Classification of Stormwater Hotspots .....................................................................................4-16 
Table 5.1 Stormwater Management Practices Acceptable for Water Quality ............................................5-3 
Table 6.1 Water Quality Volume Distribution in Pond Designs...............................................................6-11 
Table 6.2 Guidelines for Filter Strip Pretreatment Sizing.........................................................................6-51 
Table 7.1 Land Use Selection Matrix .........................................................................................................7-4 
Table 7.2 Physical Feasibility Matrix .........................................................................................................7-6 
Table 7.3a Watershed/Regional Selection Matrix-1 ...................................................................................7-8 
Table 7.3b Watershed/Regional Selection Matrix-2 .................................................................................7-10 
Table 7.4 Stormwater Management Capability Matrix.............................................................................7-12 
Table 7.5 Community and Environmental Factors Matrix .......................................................................7-14 
Table 8.1 Summary of General Storage Requirements for Stone Hill Estates..........................................8-11 
Table 8.2 Summary of Controls Provided.................................................................................................8-22 
Table 8.3 Site Hydrology ..........................................................................................................................8-29 
Table 8.4 Site Design Hydrology..............................................................................................................8-37 
Table 8.5 Site Specific Data......................................................................................................................8-38 
Table 8.6 Infiltration Feasibility ...............................................................................................................8-38 
Table 8.7 Design Hydrology.....................................................................................................................8-43 

 
List of Figures 

Figure 2.1 Water Balance at a Developed and Undeveloped Site ..............................................................2-1 
Figure 2.2 Relationship Between Impervious Cover and Runoff Coefficient ............................................2-2 
Figure 2.3 Declining Baseflow in Response to Development ....................................................................2-8 
Figure 2.4 Increased Frequency of Erosive Velocities After Development................................................2-9 
Figure 2.5 Relationship Between Impervious Cover and Channel Enlargement......................................2-10 
Figure 2.6 Hydrographs Before and After Development..........................................................................2-12 
Figure 2.7 Floodplain Expansion with New Development .......................................................................2-13 
Figure 3.1 Stormwater Pollution Prevention Plan Component Requirements............................................3-3 
Figure 3.2 New York State Regional Contact Information.......................................................................3-11 
Figure 4.1 90% Rainfall in New York State ...............................................................................................4-2 
Figure 4.2 Example of a Conventional Stormwater Detention Pond .........................................................4-7 
Figure 4.3 Example of Stormwater Detention Provided by Underground Pipe System.............................4-8 
Figure 4.4 One-Year Design Storm ............................................................................................................4-9 
Figure 4.5 10-Year Design Storm.............................................................................................................4-11 
Figure 4.6 100-Year Design Storm...........................................................................................................4-13 
Figure 4.7  2-Year Design Storm..............................................................................................................4-15 
Figure 6.1 Micropool Extended Detention Pond ........................................................................................6-4 
Figure 6.2 Wet Pond ...................................................................................................................................6-5 
Figure 6.3 Wet Extended Detention Pond...................................................................................................6-6 
Figure 6.4 Multiple Pond System ...............................................................................................................6-7 
Figure 6.5 Pocket Pond ...............................................................................................................................6-8 
 



New York State Stormwater Management Design Manual    

 

 
Figure 6.6 Seasonal Operation Pond.........................................................................................................6-18 
Figure 6.7 Shallow Wetland......................................................................................................................6-23 
Figure 6.8 Extended Detention Shallow Wetland.....................................................................................6-24 
Figure 6.9 Pond/Wetland System..............................................................................................................6-25 
Figure 6.10 Pocket Wetland......................................................................................................................6-26 
Figure 6.11 Infiltration Trench..................................................................................................................6-32 
Figure 6.12 Infiltration Basin....................................................................................................................6-33 
Figure 6.13 Dry Well ................................................................................................................................6-34 
Figure 6.14 Seasonal Operation Infiltration Facility.................................................................................6-41 
Figure 6.15 Surface Sand Filter ................................................................................................................6-45 
Figure 6.16 Underground Sand Filter .......................................................................................................6-46 
Figure 6.17 Perimeter Sand Filter .............................................................................................................6-47 
Figure 6.18 Organic Filter.........................................................................................................................6-48 
Figure 6.19 Bioretention ...........................................................................................................................6-49 
Figure 6.20 Dry Swale ..............................................................................................................................6-60 
Figure 6.21 Wet Swale..............................................................................................................................6-61 
Figure 7.1 Sole Source Aquifers in New York State ..................................................................................7-7 
Figure 8.1 Stonehill Estates Site Plan .........................................................................................................8-2 
Figure 8.2 Stonehill Pre-Development Conditions .....................................................................................8-4 
Figure 8.3 Stonehill Post-Development Conditions....................................................................................8-5 
Figure 8.4 Stonehill Ultimate Buildout Conditions ....................................................................................8-6 
Figure 8.5 Detention Time vs. Discharge Ratios ........................................................................................8-7 
Figure 8.6 Approximate Detention Basin Routing For Rainfall Types I, IA, II, and III ............................8-9 
Figure 8.7 Pond Location on Site..............................................................................................................8-13 
Figure 8.8 Plan View of Pond Grading.....................................................................................................8-14 
Figure 8.9 Storage Elevation Table/Curve................................................................................................8-15 
Figure 8.10 Stage-Storage-Discharge Summary.......................................................................................8-20 
Figure 8.11TR-20 Model Input and Output ..............................................................................................8-23 
Figure 8.12 TR-20 Model Input and Output for Ultimate Buildout Conditions .......................................8-25 
Figure 8.13 Profile of Principle Spillway .................................................................................................8-26 
Figure 8.14 Lake Center Site Plan ............................................................................................................8-27 
Figure 8.15 Available Head Diagram .......................................................................................................8-30 
Figure 8.16 Flow Diversion Structure.......................................................................................................8-32 
Figure 8.17 Plan and Profile of Surface Sand Filter .................................................................................8-35 
Figure 8.18 Lake Center Site Plan ............................................................................................................8-36 
Figure 8.19 Schematic Infiltration Trench Cross Section .........................................................................8-41 
Figure 8.20 Lake Center Site Plan ............................................................................................................8-42 
Figure 8.21 Typical Section of Bioretention Facility................................................................................8-45 


