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From the Scale of a 
State Program to the 
Size of the 
Underdrain Pipe – 
(its all stormwater) 

•  Rhode Island Prepares 
to “Require” LID; 

•  A Zero Discharge 
Project on Cape Cod; 

•  14” to Groundwater; 
•  The Gravel Wetland 

Emerges as a Versatile 
Retrofit; and 

•  Shopping Mall Retrofit 
in the Charles River 
Watershed.  
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2010 Rhode Island Stormwater 
Management Manual 
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Minimum Standard 1 
LID Site Planning and Design Strategies 

•  First of 11 standards 
•  Required to the maximum extent 

practicable   
•  Compliance will be phased-in over time  

•  10 site planning and design objectives that 
fall into the 3 main categories (ARM) 

•  Based on documentation of efforts – 
Checklist in Appendix A 
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Standard #3:  Water Quality 
Criteria (WQv) 

Stormwater treatment practices designed to: 
•  Capture prescribed treatment volume of 1 inch 

per impervious acre; 
•  Achieve pollutant removal of 

–  85% total suspended solids (TSS); 
–  30% total phosphorus (TP); 
–  30% total nitrogen (TN); 

•  Practices with proven track record are presumed 
to meet WQv when they are sized and design 
properly and maintained in accordance with O&M 
requirements. 



Horsley Witten Group, Inc. 

Acceptable Practices that meet 
Water Quality Treatment 

Requirements 
•  Wet Vegetated Treatment Systems (WVTS) 
•  Stormwater Infiltration Practices 
•  Permeable Paving 
•  Filtering Systems-Bioretention 
•  Green Roofs 
•  Open Channel Systems 
Detention Ponds/Extended Detention Ponds/Wet Ponds/ 

Hydro-dynamic separators/Filter Strips don’t meet the 
minimum criteria 
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Lombard Farms 
West Barnstable, MA 

West Barnstable 
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Site Design 
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DA2 

DA1 

Stormwater Design 
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Cape Cod Bay 

Sandwich, MA 
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•  Freshwater wetlands in the immediate 
vicinity of the project; 

•  Located within Wellhead Protection Area 
(Zone II)  

• High groundwater elevations and 
relatively flat terrain across the site; and 

•  A high visibility site and organization with 
a mission to preserve natural areas and 
provide public education on topics 
including protection of natural resources. 

Site Constraints 
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DA3 
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Alternative Underdrain System 
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Harvard, MA 
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Bare Hill Pond Watershed 

•  Bare Hill Pond – 321 acres 
–  Former sheep meadow 
–  Eutrophication problems 
–  Phosphorous/Noxious Plant TMDL 

•  Bare Hill Pond Watershed Management 
Committee 

• Harvard Village Center – 90 acres 
•  Town Swimming Beach 
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•  Freshwater wetlands in the 
immediate vicinity of the project; 

• Mixed drainage system (both surface 
runoff and pipes); 

• High groundwater elevations/ledge; 
•  Both flat and steep terrain across the 

various sites; and 
• Highly visible, utilized sites (kids). 

Site Constraints 
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Gravel Wetland Plantings 
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Newton, MA 
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