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Stormwater Ponds 
 Description:   

Constructed stormwater retention basin that has a 
permanent pool (or micropool).  Runoff from each rain 
event is detained and treated in the pool through settling 
and biological uptake mechanisms. 
 
Design Options:  
Micropool Extended Detention (P-1), Wet Pond (P-2), 
Wet Extended Detention (P-3), Multiple Pond (P-4), 
Pocket Pond (P-5) 

KEY CONSIDERATIONS 
FEASIBILITY 
�� Contributing drainage area greater than 10 acres for P-1, 25 acres for P-2 

to P-4. 
�� Follow DEC Guidelines for Design of Dams. 
�� Provide a minimum 2’ separation from the groundwater in sole source 

aquifers. 
�� Do not locate ponds in jurisdictional wetlands. 
�� Avoid directing hotspot runoff to design P-5. 
CONVEYANCE 
�� Forebay at each inlet, unless the inlet contributes less than 10% of the total 

inflow, 4’ to 6’ deep. 
�� Stabilize the channel below the pond to prevent erosion. 
�� Stilling basin at the outlet to reduce velocities. 
PREATREATMENT  
�� Forebay volume at least 10% of the WQv 
�� Forebay shall be designed with non-erosive outlet conditions. 
�� Provide direct access to the forebay for maintenance equipment 
�� In sole source aquifers, provide 100% pretreatment for hotspot runoff. 
TREATMENT 
�� Provide the water quality volume in a combination of permanent pool and 

extended detention (Table 6.1 in manual provides limitations on storage 
breakdown) 

�� Minimum length to width ratio of 1.5:1 
�� Minimum surface area to drainage area ratio of 1:100 
LANDSCAPING  
�� Provide a minimum 10’ and preferably 15’ safety bench extending from the 

high water mark, with a maximum slope of 6%. 
�� Provide an aquatic bench extending 15 feet outward from the shoreline, 

and a maximum depth of 18" below normal water elevation. 
�� Develop a landscaping plan. 
�� Provide a 25’pond buffer. 
�� No woody vegetation within 15 feet of the toe of the embankment, or 25 

feet from the principal spillway. 
 
 
 
 
 

STORMWATER MANAGEMENT 
SUITABILITY 

Water Quality 

Channel Protection 

         Overbank Flood Protection 

Extreme Flood Protection  
Accepts Hotspot Runoff:  Yes 

(2 feet minimum separation distance 
required to water table) 

FEASIBILITY 
 CONSIDERATIONS 

a  Cost 

 Maintenance Burden 

Key:   L=Low  M=Moderate  H=High 

Residential Subdivision Use:  Yes 
High Density/Ultra-Urban:  No 
Soils:  Hydrologic group ‘A’ soils may 
require pond liner 

Hydrologic group ‘D’ soils may have 
compaction constraints 

Other Considerations:   
�� Thermal effects 
�� Outlet clogging 
�� Safety bench 
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MAINTENANCE REQUIREMENTS  
�� Legally binding maintenance agreement 
�� Sediment removal from forebay every five to six years or when 50% full. 
�� Provide a maintenance easement and right-of-way. 
�� Removable trash rack on the principal spillway. 
�� Non-clogging low flow orifice  
�� Riser in the embankment. 
�� Pond drain required, capable of drawing down the pond in 24 hours.   
�� Notification required for pond drainage. 
�� Provide an adjustable gate valve on both the WQv-ED pipe, and the pond 

drain. 
�� Side Slopes less than 3:1, and terminate at a safety bench. 
�� Principal spillway shall not permit access by small children, and endwalls 

above pipes greater than 48” in diameter shall be fenced. 

 
POLLUTANT REMOVAL 

Phosphorus  

Nitrogen 

Metals - Cadmium, Copper, 
Lead, and Zinc removal 
Pathogens Coliform, E.Coli, 
Streptococci removal 

Key:   G=Good  F=Fair  P=Poor 
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Stormwater Wetlands 
 

Description: Stormwater wetlands (a.k.a. constructed 
wetlands) are structural practices that incorporate wetland 
plants into the design to both store and treat runoff.  As 
stormwater runoff flows through the wetland, pollutant 
removal is achieved through settling and biological uptake 
within the practice  
 
Design Options: 
Shallow wetland (W-1), Extended Detention Wetland (W-2), 
Pond/Wetland (W-3), Pocket Wetland  (W-4) 

STORMWATER MANAGEMENT 
SUITABILITY 

 

Water Quality 

Channel Protection 

         Overbank Flood Protection 
 
Extreme Flood Protection 
 

Accepts Hotspot Runoff:  Yes 
(2 feet minimum separation distance 
required to water table) 

KEY CONSIDERATIONS 
 
MUST MEET ALL OF THE REQUIREMENTS OF STORMWATER PONDS. 
 
CONVEYANCE 
�� Minimum flowpath of 2:1 (length to width) 
�� Flowpath maximized  
 
TREATMENT 
�� Micropool at outlet, capturing 10% of the WQv 
�� Minimum surface area to drainage area ratio of 1:100 
�� ED no greater than 50% of entire WQv (permanent pool at 

least 50% of the volume) 25% of the WQv in deepwater zones. 
�� 35% of the total surface area in depths six inches or less, and 

65% shallower than 18” 
LANDSCAPING  
�� Landscaping plan that indicates methods to establish and 

maintain wetland coverage.  Minimum elements include: 
delineation of pondscaping zones, selection of species, 
planting plan, and sequence for bed preparation. 

�� Wetland buffer 25 feet from maximum surface elevation, with 
15 foot additional setback for structures. 

�� Donor plant material must not be from natural wetlands 
MAINTENANCE REQUIREMENTS  
�� Reinforcement plantings after second season if 50% coverage 

not achieved 
POLLUTANT REMOVAL 

Phosphorus  

Nitrogen  

Metals - Cadmium, Copper, Lead, and Zinc removal 

Pathogens - Coliform, Streptococci, E.Coli removal 

Key: G=Good  F=Fair  P=Poor 

IMPLEMENTATION CONSIDERATIONS 
                  
 Capital Cost 

 
            Maintenance Burden: 
 

  Shallow Wetland 
 
  ED Shallow Wetland 
 
  Pocket Wetland 
 

       Pond/Wetland 
 

Residential Subdivision Use: Yes 
High-Density/Ultra-Urban:  No 
Soils:  Hydrologic group ‘A’ and ‘B’ soils 
may require liner 

Key : L=Low  M=Moderate  H=High 
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Infiltration Practices 
 

 
 
Description:  Excavated trench or basin used to capture and allow 
infiltration of stormwater runoff into the surrounding soils from the 
bottom and sides of the basin or trench. 
 
Design Options:   
Infiltration Trench (I-1), Shallow Infiltration Basin (I-2), Dry Well (I-3) 

 
STORMWATER MANAGEMENT 

SUITABILITY 
 

Water Quality 
Channel Protection 

         Overbank Flood Protection 
Extreme Flood Protection  
 

Accepts Hotspot Runoff:  No 

 
KEY CONSIDERATIONS 

 
FEASIBILITY 
�� Minimum soil infiltration rate of 0.5 inches per hour 
�� Soils less than 20% clay, and 40% silt/clay, and no fill soils. 
�� Natural slope less than 15% 
�� Cannot accept hotspot runoff, except under the conditions outlined 

in Section 6.3.1. 
�� Separation from groundwater table of at least three feet (four feet 

in sole source aquifers). 
�� 25’ separation from structures for I-1 and I-2; 10’ for I-3. 

 
 CONVEYANCE 

�� Flows exiting the practice must be non-erosive (3.5 to 5.0 fps) 
�� Maximum dewatering time of 48 hours. 
�� Design off-line if stormwater is conveyed to the practice by a storm 

drain pipe. 
PRETREATMENT 
�� Pretreatment of 25% of the WQv at all sites. 
�� 50% pretreatment if fc >2.0 inches/hour. 
�� 100% pretreatment in areas with fc >5.0 inches/hour. 
�� Exit velocities from pretreatment must be non-erosive for the 2-

year storm. 
TREATMENT 
�� Water quality volume designed to exfiltrate through the floor of the 

practice. 
�� Construction sequence to maximize practice life. 
�� Trench depth shall be less than four feet (I-2 and I-3). 
�� Follow the methodologies in Chapter 6 to size practices. 
LANDSCAPING 
�� Upstream area shall be completely stabilized before flow is 

directed to the practice. 
MAINTENANCE REQUIREMENTS 
�� Never serves as a sediment control device 
�� Observation well shall be installed in every trench, (6” PVC pipe, 

with a lockable cap) 
�� Provide direct maintenance access. 

 
IMPLEMENTATION 
CONSIDERATIONS 

 
Capital Cost 
Maintenance Burden 

 
Residential  
Subdivision Use:  Yes 
 
High Density/Ultra-Urban:  Yes 
Drainage Area:  10 acres max. 

Soils:  Pervious soils required  
 (0.5 in/hr or greater) 

Other Considerations:   
�� Must not be placed 

under pavement or 
concrete 

 
Key: L=Low  M=Moderate  H=High 
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POLLUTANT REMOVAL 

Phosphorus  

Nitrogen  

Metals - Cadmium, Copper, Lead, and Zinc removal 

Pathogens - Coliform, Streptococci, E.Coli removal 

Key:   G=Good  F=Fair  P=Poor 
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Sand/ Organic Filters 
 

 
Description:  Multi-chamber structure designed to treat 
stormwater runoff through filtration, using a sediment forebay, 
a primary filter media and, typically, an underdrain collection 
system. 
 
Design Variations: 
Surface Sand Filter (F-1), Underground Sand Filter (F-2), 
Perimeter Sand Filter (F-3), Organic Sand Filter (F-4) 
 

 
KEY CONSIDERATIONS 

CONVEYANCE 
�� If stormwater is delivered by stormdrain, design off-line. 
�� Overflow shall be provided to pass a fraction of the WQv to a 

stabilized watercourse. 
�� Overflow for the ten-year storm to a non-erosive point. 
�� Flow regulator needed to divert WQv to the practice, and bypass 

larger flows. 
�� Underdrain (4” perforated pipe minimum; 6” preferred) 
 

PRETREATMENT 
�� Pretreatment volume of 25% of WQv.    
�� Typically a sediment basin with a 1.5:1 L:W ratio, sized with the 

Camp-Hazen equation (See Section 6.4.3) 
 

TREATMENT 
�� System must hold 75% of the WQv 
�� Filter media shall be ASTM C-33 sand for sand filters 
�� Organic filters shall be a peat/sand mix, or leaf compost. 
�� Peat shall be reed-sedge hemic peat 
 

LANDSCAPING  
�� Contributing area stabilized before runoff is directed to the facility 
 

MAINTENANCE REQUIREMENTS: 
�� Legally binding maintenance agreement.  
�� Sediment cleaned out of sedimentation chamber when it reaches 

more than 6” in depth. 
�� Vegetation height limited to 18” 
�� Sediment chamber cleaned if drawdowns exceed 36 hours. 
�� Trash and debris removal 
�� Silt/sediment removed from filter bed after it reaches one inch.   
�� If water ponds on the filter bed for greater than 48 hours, remove 

material, and replace. 
 

 
STORMWATER MANAGEMENT 

SUITABILITY 
 

Water Quality 

Channel Protection 

         Overbank Flood Protection 

Extreme Flood Protection  
 

Accepts Hotspot Runoff:  Yes 
(requires impermeable liner)  

 

IMPLEMENTATION 
CONSIDERATIONS 

 
           Capital Cost 

           Maintenance Burden 
 
Residential  
Subdivision Use:  No 
High Density/Ultra-Urban:  Yes 
Drainage Area:  2-10 acres max. 

Soils:  No restrictions 

Other Considerations:   
Typically needs to be combined with 
other controls to provide water quantity 
control 
 

Key: L=Low  M=Moderate  H=High 
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POLLUTANT REMOVAL 

Phosphorus  

Nitrogen  
Metals - Cadmium, Copper, Lead, and Zinc removal 

Pathogens - Coliform, Streptococci, E.Coli removal 

Key:   G=Good  F=Fair  P=Poor 
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Bioretention Areas (F-5) 
 

 
 
Description:  Shallow stormwater basin  or landscaped 
area which utilizes engineered soils and vegetation to 
capture and treat runoff.  The practice is often located 
in parking lot islands, and can also be used to treat 
residential areas. 
 
 

 
STORMWATER MANAGEMENT 

SUITABILITY 
 

Water Quality 

Channel Protection 

         Overbank Flood Protection 

Extreme Flood Protection  
 

Accepts Hotspot Runoff:  Yes 
(requires impermeable liner)  

 

 
KEY CONSIDERATIONS 

 
CONVEYANCE 

��Provide overflow for the 10-year storm to the conveyance 
system. 

��Conveyance to the system is typically overland flow 
delivered to the surface of the system, typically through 
curb cuts or over a concrete lip. 

 
PRETREATMENT 

�� Pretreatment consists of a grass channel or grass filter 
strip, a gravel diaphragm, and a mulch layer, sized based 
on the methodologies described in Section 6.4.2. 

 
TREATMENT 

�� Treatment area should have a four foot deep planting soil 
bed, a surface mulch layer, and a 6" ponding layer. 

�� Size the treatment area using equations provided in 
Chapter 6. 

 
LANDSCAPING 

��Detailed landscaping plan required.  
 

MAINTENANCE 
�� Inspect and repair/replace treatment area components 
�� Stone drop (at least 6") provided at the inlet 
�� Remulch annually 

 
POLLUTANT REMOVAL 

Phosphorus  

Nitrogen  

Metals - Cadmium, Copper, Lead, and Zinc removal 

Pathogens – Coliform, Streptococci, E.Coli removal 

     Key:   G=Good  F=Fair  P=Poor 

 
IMPLEMENTATION 
CONSIDERATIONS 

 
         Capital Cost 
         Maintenance Burden 
 
Residential 
Subdivision Use:  Yes 
High Density/Ultra-Urban:  Yes 
Drainage Area: 5 acres max. 

Soils:  Planting soils must meet 
specified criteria; No restrictions on 
surrounding soils 

Other Considerations:   
�� Use of native plants is 

recommended 
 

Key: L=Low  M=Medium  H=High  
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Open Channels 
 

 
Description: Vegetated channels that are explicitly 
designed and constructed to capture and treat 
stormwater runoff within dry or wet cells formed by 
check dams or other means. 
 
Design Options: 
Dry Swale (O-1), Wet Swale (O-2) 
 

 
KEY CONSIDERATIONS 

 
FEASIBILITY 

�� Maximum longitudinal slope of 4% 
 

CONVEYANCE 
�� Non-erosive (3.5 to 5.0 fps) peak velocity for the 2-year storm 
�� Safe conveyance of the ten-year storm with a minimum of 6 

inches of freeboard.  
�� Side slopes gentler than 2:1 (3:1 preferred). 
�� The maximum allowable temporary ponding time of 48 hours 

PRETREATMENT 
�� 10% of the WQv in pretreatment, usually provided using 

check dams at culverts or driveway crossings. 
 

TREATMENT 
�� Temporary storage the WQv within the facility to be released 

over a minimum 30 minute duration. 
�� Bottom width no greater than 8 feet, but no less than two feet. 
�� Soil media as detailed in Appendix H. 
 

MAINTENANCE  
�� Removal of sediment build-up within the bottom of 

the channel or filter strip when 25% of the original 
WQv volume has been exceeded. 

�� Maintain a grass height of 4” to 6” in dry swales. 
 

MANAGEMENT CAPABILITY 
Phosphorus  

Nitrogen  

Metals - Cadmium, Copper, Lead, and Zinc removal 

Pathogens - Coliform, Streptococci, E.Coli removal 

     Key:   G=Good  F=Fair  P=Poor 

 
STORMWATER MANAGEMENT 

SUITABILITY 
 

Water Quality 

Channel Protection 

         Overbank Flood Protection 

Extreme Flood Protection  
 

Accepts Hotspot Runoff:  Yes 
(requires impermeable liner)  

IMPLEMENTATION 
CONSIDERATIONS 

 
           Capital Cost 

            Maintenance Burden 

Residential  
Subdivision Use:  Yes 
High Density/Ultra-Urban:  No 
Drainage Area: 5 acres max. 

Soils:  No restrictions 

Other Considerations:   
�� Permeable soil layer (dry 

swale) 
�� Wetland plants (wet swale) 
 

Key: H=High  M=Medium  L=Low 
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