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• Sediment 

• Sand from streets 

• Soils from construction sites 

• Excess nutrients 

• Fertilizers 

• Decaying organic matter 

• Bacteria and other pathogens 

• Pet, wildlife and human waste 

• Debris 

• Litter 

• Automobile parts 

• Household hazardous wastes 

• Insecticides and pesticides 

• Paint 

• Solvents 

 

 

Sources of Pollution in 
Stormwater Runoff 

www.epa.gov and www.nccwep.org 
www.nccwep.org 

• Vehicles 

• Used motor oil and other toxic auto fluids 

• Copper and other heavy metal dust 

• Industrial plants 

• Metal plating 

• Chemical manufacturing 

• Salt storage 

• Road salting 
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Enhancing Water Quality Runoff 
from Residential Properties 

 Residential Rain Gardens 

 Rain Barrels 
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Description:  Bioretention is 
a technique that uses soils, 
plants, and microbes to 
treat stormwater before it is 
infiltrated and /or 
discharges.  Bioretention 
cells (also called rain 
gardens in residential 
applications) are shallow 
depressions filled with 
sandy soil topped with a 
thick layer of mulch and 
planted with dense native 
vegetation. 

Bioretention Areas 
& Rain Gardens 
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• Rain gardens can be used for residential settings as well as commercial 

Residential Rain Gardens 
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• Plastic or wood barrels that collect 
stormwater runoff from roofs via 
gutters or roofdrains. 

• Rain barrels prevent stormwater 
from percolating through to the 
building foundation 

• Water collected in rain barrels can 
be used for household chores such 
as washing cars, watering lawns, 
filling swimming pools, etc. 

• The Town of Arlington offers a rain 
barrel discount purchase program 
through local vendors 

Rain Barrels 

Photo courtesy of 
http://www.greatamericanrainbarrel.com/ 
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MassDEP Stormwater 
Management Standards 
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MassDEP Standards cont’d 
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Enhancing Water Quality Runoff 
from Commercial Properties 

 Constructed Stormwater Wetlands 

 Bioretention Areas 

 Porous Pavement 

 Green Roofs 

 Subsurface Detention System 

 Water Quality Inlets 
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Description:  Constructed 
stormwater wetlands are 
stormwater wetland 
systems that maximize the 
removal of pollutants from 
stormwater runoff through 
wetland vegetation uptake, 
retention and settling. 

Constructed  
Stormwater 
Wetlands 
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Stormwater Facilities as Site 
Amenities 



B E A L S + T H O M A S  

 

Constructed Stormwater Wetlands 
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• Densely vegetated area with sandy soil and mulch 

• Stormwater runoff percolates through mulch and soil which acts as a 
filter 

Bioretention Areas 

Fay School Project by Beals and Thomas, Inc. 

Southborough, MA 
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The use of porous materials (asphalt, concrete, pavers) for roadway and 
parking applications reduces impervious area and increases water 
quality treatment and recharge potential. 

Porous Pavement 

Porous Paver Parking Stalls 

Porous Asphalt Parking Lot 
at UNH, with cross section 
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Green Roofs 

Land8.com 
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• Redevelopment of former 18± acre Symmes Hospital campus 

• Existing hospital building and abandoned dormitory have been 
demolished and replaced with 

• Public park and other public open space areas 

• 70,000 sf Assisted Living Facility 

• 176 residential units 

Case Study: Arlington 360 Project 
• Arlington 360 site discharges stormwater runoff to Mill Brook 

• According to MassDEP, Mill Brook is impaired for e. coli 
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• Redevelopment utilized low 
impact development measures 

• Impervious area on site will not 
increase 

• Existing stormwater system will 
be upgraded to improve the 
quality of stormwater discharges 
and maintain the quantity and 
rate of runoff below pre-
construction levels 

 

Arlington 360 Project 
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• Shallow depth to bedrock 

• Low permeability 

• Rock outcrop-Hollis soils topped with miscellaneous fill soils 

• Steep grades 

• Hospital Road is at a 12% slope and many areas on site exceed this 

 

 

 

Arlington 360  
Site Restrictions 
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• Redevelopment project 

• Existing system comprised of manholes, catchbasins 
and storm drains provides conveyance but no storage. 

• Proposed system of manholes, catch basins and storm 
drains will be a significant upgrade 

• 2 subsurface detention systems 

• Water quality inlets 

• Deep sump hooded catchbasins 

• Good housekeeping practices 

• Construction period erosion  

    controls 

 

Arlington 360  
Stormwater Management System 
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Vista Park Subsurface Detention 
System 
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Vista Park Subsurface Detention 
System 
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Playground Subsurface Detention 
System 
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Stormceptor® Water Quality 
Inlets 

www.stormceptor.com 
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• Removes fine sediment, 
oil, and debris 

• Provides stable storage of 
captures pollutants 

Vortechs® Water Quality Tank 

www.conteches.com 
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Water Quality Tank 

www.conteches.com 
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Deep Sump Hooded Catch Basin 
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Good Housekeeping Practices 

• Snow management and snow disposal 

• Proper storage of deicing materials 

• Site maintenance 

• Vegetation maintenance 

• Debris clearing 

• Storm drain stenciling 

• Septic system maintenance 
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• Silt Fence and Haybales or Straw Wattles During Construction 

• Haybales and straw wattles absorb water and filter sediment 

• Silt fencing restrains sediment 

• Mulching 

• Stabilizes soils 

• Reduces the speed of stormwater runoff over an area 

• Holds seeds in place 

• Erosion Control Matting 

• More stable than regular mulch 

• Stone Retaining Walls 

• Retain earth behind aesthetic rock wall 

• Permanent Seeding and Planting 

• Vegetation slows the speed of stormwater runoff 

 

Erosion and Sedimentation 
Control 
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Erosion and Sedimentation 
Control at Work 

www.hopnews.com 
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Erosion and Sedimentation 
Control Failure 

www.flintriverconservation.org 

http://www.google.com/url?sa=i&rct=j&q=construction+site+erosion&source=images&cd=&cad=rja&docid=ouBA0P-h3QrBmM&tbnid=ZRyuQtxfnZGLkM:&ved=0CAUQjRw&url=http://flintriverconservation.org/blog/?page_id=36&ei=Q6kCUtCiJJHJ4AOKg4C4CQ&bvm=bv.50310824,d.dmg&psig=AFQjCNEq7aHeNtQT7p3bYFRWMjpcJ2ycFg&ust=1375992506535414


B E A L S + T H O M A S  

 

• Car Washing 

• Wash cars on grass instead of 
pavement.  Grass will provide 
infiltration and retention, slowing the 
discharge of water to natural water 
bodies. 

• Dog Walking 

• Pick up after your dog 

• Dispose of dog waste in toilet or trash 

• Fertilizers 

• Rain Barrels 

• Roof downspouts discharged to lawn 

• Pollution Prevention 

Enhancing Stormwater Runoff 
Quality as an Individual 

Blake-manning.com 

http://www.google.com/url?sa=i&rct=j&q=no+pooping+on+lawn+dog+sign&source=images&cd=&cad=rja&docid=CWdhcCwJhAzBEM&tbnid=ughvfOHqKbccKM:&ved=0CAUQjRw&url=http://www.blake-manning.com/longtalk/2011/06/a-treatise-on-canine-defecation/&ei=BB74UbqxINDE4AOV4oCQBw&bvm=bv.49967636,d.dmg&psig=AFQjCNETkEvV5Ps4xmNWE6-ro4w8P3KJDw&ust=1375301484801418
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