
  
   

  
    

    

   

   

  
  

 

 

  

 

 
 

 

 

 

 

Green Infrastructure 
NYS Stormwater Design Standards 

Shohreh Karimipour, P.E. 
NYSDEC, Regional Water Engineer 

• 2008 –2009 State public process: 

• Integration of green 
infrastructure 

• Key design: runoff reduction 

• August 2010 update: 
• Modified Sizing Criteria (Water 

Quality Volume -WQv) 

• Introduced GI Standards 

Design Standards Update 

Avoid 
Impact 

• Preserve 
Natural 
Resources 

Reduce 
Impact 

• Impervious 

Cover 

Manage 
Impact 

• GI 
Techniques 



  

      

  

   

 

  

  
 

Manage the Impact: 

Slow it down, Spread it out, Soak it in 

Runoff  Reduction (RR) Techniques: 

¢ Conservation of natural areas 

¢ Sheetflow to riparian buffers or filter strips 

¢ Vegetated open swale 

¢ Tree planting / tree box 

¢ Rooftop Runoff disconnection 

¢ Stream daylighting 

¢ Rain garden 

¢ Green roof 

¢ Stormwater planter 

¢ Rain tank/Cistern 

¢ Permeable paving 

Runoff Reduction 
Technique: 

Conservation of 
Natural Areas 



  

  

  

Vegetated Buffer/Filter Strips 

‹ Width, slope, density 

Runoff Reduction Technique: 

Rooftop Runoff 

Disconnection 



  

 

  

  

  

 

   

 

  

  
   

 

  

  

 

  

  

•In stormwater 

management 

practices (where 

appropriate) 

•In landscape plans 

•Re-vegetated buffer 

areas 

•Storage / area sizing 

Tree Planting 

Runoff Reduction Technique: 

Open Vegetated Channels 
‹ Convey & treat 

runoff with: 

° Natural drainage 

paths 

° Properly designed & 

constructed 

channels 

‹ On right-of-way 

‹ Slopes, velocity, 

depth, travel time 



Rain Gardens
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¢ Rain Garden Applications 
¢ treating small volumes of runoff with made soil and plants 

¢ WQV < VSM + VDL +(DP x ARG) 

¢ Limitations 
¢ Steep slopes, Compacted and clay soils 

¢ Sheet / shallow concentrated flow; roof drain 

downspout < 1,000 sf 

¢ Design controls (ponding, overflow, soil 

Specifications) 

Cisterns & Rain Barrels 
¢ Capture and store stormwater runoff for 

reuse or irrigation 
¢ Limitations 

¢ Maintenance, Water use, Cold 
Climate, Community Acceptance 

¢ Sizing based on the contributing area: 
¢ Vol WQv * 7.5 gals/ft3 

¢ Credits: NYC community gardens 



 

 
  

 

    

Green Roofs 

¢ Applications 
¢ Limitations, benefits 
¢ Sizing  (storage) 
¢ Design (media, plant, drainage, 

water proofing) 
¢ Maintenance 
WQv ≤ VSM + VDL + (DP X AGR) 
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Stormwater Planters 
¢ Applications 

¢ On site soils, high GW table not 

suitable for infiltration 

¢ Reduction of discharge volume, 

velocity from impervious areas 

¢ Design 

¢ Flow through, contained, 

infiltration 

¢ Sizing WQv 

¢ Surface area, depth of soil 

& hydraulic conductivity 

Permeable Paving 

¢ Applications 
¢ low traffic areas, overflow 

parking, Residential single 
family home, GW recharge 

¢ Limitations 
¢ suitability of the site grades, 

Subsoils, Drainage 
characteristics, Groundwater 
conditions 

¢ Sizing 
¢ based on surface area 
¢ A p WQv/n x dt 



  

 

 

 

  

  

   

  

 

   

  

   

  

 

Challenges and Opportunities 

¢ Challenges: 

¢ Maintenance 

¢ Access 

¢ Cold Climate 

¢ Soils 

¢ Water table 

¢ Easement 

¢ Local Laws 

¢ Opportunities: 

¢ Green initiatives 

across the State 

¢ New York State 

smart growth bill 

¢ Funding 

opportunities 

Maintenance 

¢ Incorporated into landscaping 

¢ Frequent, Long term 

¢ Access to private property 

¢ Change of ownership 

¢ Longevity 

¢ O&M manuals 



LEED Credits 

City of Yonkers 

¢ 4th largest city in NYS 

¢ Ultra urban development 

¢ Highly paved 

¢ Underground utilities 

¢ Typical City infrastructure 

¢ Slopes: rocky ground 

¢ Soils: silt/clayey 

¢ Outfalls: 143 SW, 12 CSO 
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Combined Sewer Overflow 

Regulators & 

Trunk Sewers 

CSOs Long Term 

Control Plans 

EPA 2011 Memo 

Green 

Infrastructure 

Retention vs. 

Peak Control 

Innovative Approaches 






