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The Problem 
 
More than 27 billion gallons of raw sewage and polluted stormwater discharge out of 460 
combined sewage overflows (“CSOs”) into New York Harbor each year. Although water quality in 
the Harbor has improved significantly over the last few decades, most parts of the waterfront and 
its beaches are still unsafe for recreation after it rains. As little as one-twentieth of an inch of rain 
can overload the system! In addition to preventing safe recreation, CSO discharges impair 
navigation and damage fish habitat. The main culprit is New York City’s outmoded              
sewer system, which combines sewage from buildings with dirty 
stormwater from streets. This extraordinary degree of pollution imposes 
steep environmental, human health, and economic costs on the City 
and its residents.  

Sustainable Solutions 
 
Currently, the DEP favors investing billions of dollars in end-of-
pipe tanks to reduce CSO pollution. Yet, as the City’s Sustainable 
Stormwater Management Plan of 2008 notes, “While effective, the 
‘end of the pipe’ solutions that the City has built or will build will not 
completely eliminate untreated discharges. These large installations are 
costly to construct, operate and maintain, take years to complete, and are 
ultimately limited by physical constraints in the sewers that lead to the WPCPs.”  
 
Source control technologies (“SCTs”) are preventative measures designed to keep stormwater from 
entering the sewage system in the first place. Any excess stormwater that is not captured by source 
controls would then enter the sewage system for eventual treatment—effectively mitigating the 
threat of overflow.  

- Greenstreets could decrease CSOs by 14,800 

gallons 

- Street trees could decrease CSOs by 13,170 

gallons 

- Incentivized green roofs could decrease 

CSOs by 12,000 gallons 

- Rain barrels could decrease CSOs by 9,000 

gallons. 

It’s Cost Effective ! 

Source controls are long-term, economically 
viable alternatives that can be used in concert 
with end-of-pipe systems. Additionally, source 
controls can be more cost effective than end-of-
pipe systems.  
 
For $1,000 invested in the DEP’s end-of-pipe 
projects, CSOs might decrease by 2,400 gallons. 
In comparison, the same $1,000 investment in… 
 

Source Control 
Sustainability for a 

Cleaner and Greener 
NYC 

WANT TO KNOW 
MORE ABOUT 

CSOS AND SCTS? 

ACCESS RVK’S 
“SUSTAINABLE 

RAINDROPS 
REPORT” ON 

OUR WEBSITE 
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Beyond Waste Management Types of Source Control 

Detention 

 
By slowly releasing stormwater to the 
sewer system, these controls increase the 
system’s capacity, thus allowing WPCPs 
time to process and treat combined sewage 
and stormwater flows. 
Includes: blue roofs and underground storage 
tanks 
 

Retention 

 
These techniques remove stormwater 
permanently from the system for use or 
infiltration on-site. 
Includes: rain barrels, cisterns, permeable 
pavements, and systems that collect rainwater 
for use in cooling towers, truck washes, drip 
irrigation, toilet flushing, and other non- 
potable uses 
 

Biofiltration 

 
These vegetated source control techniques 
work through the infiltration of water to 
the soil and the transpiration of water by 
plants. They have the potential to withhold 
significant amounts of water from the 
sewer system and filter out or eliminate 
pollutants—acting as a network of 
distributed pre-treatment plants.  
Includes: greenstreets, green roofs, green walls, 
planters, swales, tree pits, and rain gardens 

Blue Roofs

General Description
Blue roofs, or rooftop detention systems, are 
a detention technique where a fl ow restriction 
device around drains holds back water until the 
storm surge passes. If the ponded water depth 
exceeds the established threshold amount, the 
water fl ows over the collar into the roof drain. 

Costs
Blue roof systems cost approximately $4 per 
square foot above a standard roof. The primary 
expenses associated with blue roofs are 
labor, fl ow restriction collars, and a secondary 
waterproof membrane. 

General Site Conditions Required
Blue roof systems require a fl at, watertight roof 
with enough load-bearing capacity to support 
the weight of ponded water and an appropriate 
number of drains to support desired water fl ow. 
Small “walls” known as dams can be constructed 
around the roof perimeter (if there is no parapet) 
to hold water on the roof. 

Feasible Properties and Areas
Blue roofs can be used in all areas of the city 
that contain properties that meet required site 
conditions. Blue roofs are most appropriate 
for areas with large commercial, multi-family 
residential, industrial, and institutional buildings 
with fl at roofs. Low-density areas featuring 
residential properties with pitched roofs are not 
feasible for widespread adoption of blue roofs. 

Stormwater Performance
The quantity of runoff detained from blue 
roofs depends upon the slope of the roof, the 
confi guration of the fl ow restriction device, 
the load-bearing capacity of the roof, and the 
designed release rate. Depending on the diameter 
of the roof drain and the height of the collar, 
average maximum fl ow from rooftops fi tted with a 
fl ow restrictor can be reduced by up to 85 percent 
compared to a conventional roof drain. 
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Green Roofs

General Description
Green roofs treat stormwater through retention 
or bioretention. Green roofs are comprised of a 
structurally sound roof, a waterproofi ng and root 
barrier, a drainage layer, a permeable fabric, a 
growing medium, and vegetation. Extensive green 
roofs are lightweight, typically featuring hardy 
succulent plants. Intensive green roofs are heavier 
and feature a thicker growing medium to support 
deep-rooted vegetation. 

Costs
Green roof costs vary widely. Extensive green roof 
costs range from $5-35 per square foot. Intensive 
green roofs range from $15 to $70. Costs also 
depend on whether the roof requires structural 
support or other repairs. 

General Site Conditions Required
Green roofs require a watertight rooftop with 
enough load-bearing capacity to support the 
weight of plants and waterlogged soils. Green 
roofs can be installed on roofs with a slope up to 
40 percent, although stormwater performance is 
better for shallow or fl at roofs.

Feasible Properties and Areas
Green roofs can be used in all areas of the city 
with properties that meet required site conditions. 
Green roofs are appropriate for areas with large 
commercial, multi-family residential, residential 
brownstone, industrial, and institutional buildings. 
Low-density areas featuring residential properties 
with steep pitched roofs are not ideal for green 
roofs. 

Stormwater Performance
The performance of green roofs as a stormwater 
control measure depends upon the depth of the 
growing medium, soil, slope, and vegetation. 
Reported runoff reduction ranges from 29 percent 
to 90 percent of the total rainfall volume; most 
studies of extensive green roofs report runoff 
reductions between 50 percent and 70 percent. 
Performance of green roofs in droughts and winter 
conditions are variable and are not yet extensively 
documented in New York City.

SCA Blue Roof on PS 12
Credit: NYC Department of Environmental Protection

Blue Roof Weir on PS 12 
Credit: NYC Department of Environmental Protection

Green Roof on the Five Borough Building 
Credit: NYC Department of Parks and Recreation

Green Roof on the Five Borough Building 
Credit: NYC Department of Parks and Recreation

SUSTAINABLE STORMWATER MANAGEMENT PLAN
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Permeable Pavements

General Description
Permeable pavement technologies, including 
permeable pavers, porous asphalt, or porous 
concrete, allow water to pass through the paved 
surfaces into a specially-designed subgrade 
gravel bed or other porous medium. Permeable 
pavement systems can act as a detention or 
retention technique since water stored in the 
subgrade medium can percolate into the ground, 
evaporate, or leave the system laterally through 
an overfl ow pipe or underdrain. 

Costs
The installed cost of permeable pavement systems 
typically ranges from $10 to $15 per square 
foot, largely dependent on surface type (paver, 
concrete, or asphalt) and the depth and type of 
the porous medium or structural soil installed 
underneath. Operation and maintenance costs 
also vary and depend on the frequency and level 
of effort involved in any regular street sweeping, 
vacuuming, and power washing that is performed.

General Site Conditions Required
Permeable pavements generally are used on 
surfaces that are subject to low-speed, low-impact 
use by vehicles. To prevent clogging of pore 
spaces, permeable pavements are generally not 
designed to receive runoff from disturbed soil 
areas, sparsely vegetated upland areas, or areas 
prone to erosion. 

Permeable pavements are typically not installed 
over underground utility vaults, subways, 
underground parking lots, on sites with a history 
of intense soil contamination, or on sites that are 
treated with sand or salt during winter months, 
as these substances can clog pores and cause 
chloride to migrate into underground aquifers. 
Typically, permeable pavements can be separated 
from building foundations and other underground 
utilities with an impermeable liner. 

In general, a minimum depth to the seasonally 
high water table is recommended so as to 
maintain the ability of the porous medium to 
exfi ltrate, to avoid fl oatation problems, and to 
protect against damaging freeze/frost cycles. The 
load bearing capacity of permeable pavers varies 
from about 1800 to 2400 pounds per square inch 
(psi) for porous concrete, to 5700 to 8000 psi for 
concrete grid pavers.

 

Feasible Properties and Areas
New York City has extensive areas of sidewalks, 
driveways, parking lots, plazas, bike lanes, and 
other low-traffi c areas that represent potential 
permeable pavement sites. Permeable pavements 
could also potentially be used in recreation areas 
such as basketball courts or around ballfi elds. 

Porous pavements are generally not recommended 
in areas of the city with high water table, high 
levels of bedrock, and former manufacturing 
areas without a percolation test or a soil sample. 
Porous pavements are not appropriate for use on 
commercial nurseries, auto recycling facilities, 
vehicle maintenance areas, fueling stations, 
industrial parking lots, hazardous material 
generators, outdoor loading facilities, and public 
works storage areas. 

Stormwater Performance
Water can percolate into the ground, evaporate, 
or leave the system through an overfl ow pipe or 
underdrain, which may be required dependent on 
location and site conditions. Performance depends 
on depth of the storage media, with typical depth 
ranging from 18 to 24 inches. Clogging of pore 
spaces may inhibit performance over time. If 
properly sited, designed, and maintained, most 
permeable pavement installations produce 
virtually no runoff from the vast majority of 
storms. 

Porous Concrete
Credit: City of Olympia Public Works

Porous Pavement Parking Lot  
Credit: The Low Impact Development Center

Permeable Pavement Parking Lane
Credit: Franco Montalto

Permeable Pavers  
Credit: Aaron Koch
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 Cleaner Water—Vegetation and green space 
reduce the amount of stormwater runoff and 
the volume of combined sewer overflows. 

 Cleaner Air—Trees and vegetation improve air 
quality by filtering many airborne pollutants 
and can help reduce the amount of respiratory 
illness. 

 Reduced Urban Temperatures—Summer city 
temperatures can average 10ºF higher than 
nearby suburban temperatures. High 
temperatures are linked to higher ground level 
ozone concentrations. Vegetation creates shade, 
reduces the amount of heat absorbing 
materials, and emits water vapor—all of which 
cool hot air. 

 Increased Energy Efficiency—Green space 
lowers ambient temperatures and helps shade 
and insulate buildings, decreasing energy 
needed for heating and cooling.  

 Community Enhancement—Trees and plants 
improve urban aesthetics and community 
livability by providing recreational and wildlife 
areas and raising property values. 

 Cost Savings—Green infrastructure may save 
capital costs of digging tunnels and stormwater 
ponds, operations and maintenance expenses 
for treatment plants, pipes, and other hard 
infrastructure; energy costs for pumping water; 
and costs of wet weather treatment and of 
repairing stormwater and sewage pollution 
impacts, such as streambank restoration. 

 Enhanced Water Supplies—Most green 
infiltration approaches result in stormwater 
percolation through the soil to recharge the 
groundwater and base flow for streams. 
 

 

Check out our website for more information! http://www.riverkeeper.org/about-
us/publications/reports/ 

Source control regards stormwater as a resource to be 
utilized for diverse sustainability purposes, rather 
than a waste that must be disposed. Unlike end-of-
pipe infrastructure, source control creates 
opportunities to improve New Yorkers’ quality of life. 
These include environmental, water quality, public 
health, aesthetic and economic benefits such as: 

Courtesy of Benjamin H. Grumbles, Assistant Administrator EPA 


