F IND OUT MORE!
Visit the Fairmount Water Works Interpretive Center
640 Waterworks Drive
(below the Philadelphia Museum of Art)
Come and visit our interactive exhibits and theater, where you can explore
the wonders of “Water in Our World,” and get helpful hints on the wise
use of water.
www.fairmountwaterworks.org, or call 215-685-0723
Hours:
Tuesday-Saturday: 10:00am – 5:00pm
Sunday: 1:00pm – 5:00pm
Closed on City holidays.
Admission is free and the Center is ADA accessible.
Philadelphia Water Department (PWD) supplies drinking
water, wastewater and stormwater treatment services to the
City and many suburban communities. The Department actively
promotes good stewardship for the Delaware Estuary through
its day-to-day water and wastewater operations, its nationally recognized Office of
Watersheds programs, and its award winning Public Education programs. In addition,
PWD practices Conservation Landscaping at many of its facilities and works to share
the lessons learned from these projects with partners across the region.
www.phila.gov/water
1-215-685-6300

G REEN GUIDE
for
PROPERTY
MANAGEMENT
Lower your stormwater bill
& keep Philadelphia’s
waterways clean

Partnership for the Delaware Estuary — A National Estuary Program
is a non-profit organization established in 1996 with a mission to lead
collaborative and creative efforts to protect and enhance the Delaware
Estuary. The Estuary, where fresh water and salt water mix, is also
known as the tidal portion of the Delaware River and its tributaries,
including parts of Pennsylvania, New Jersey and Delaware. It is one of
twenty-eight congressionally designated National Estuary Programs in the country
working to improve the environmental health of the nation’s estuaries.
www.DelawareEstuary.org
1-800-445-4935
AKRF, Inc. is a leading multi-disciplinary provider of
environmental, planning and engineering services within
the northeastern U.S. AKRF’s Water Resources Practice
provides science-driven, sustainable, multi-objective, and integrated solutions to
solve a wide-range of complex water resources management challenges.
www.akrf.com
1-856-797-9930
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Green Businesses Program
A guide to help commercial property
owners reduce stormwater fees through
innovative green projects on their properties.
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H OW DOES RAINWATER GET POLLUTED?
B ACKGROUND
The vision of the Philadelphia Water Department (PWD) is to unite
the City of Philadelphia with its water environment, creating a green
legacy for future generations while incorporating a balance between
nature, economics, and equity. The PWD has proposed various
greening projects in its Green City, Clean Waters Program to help
make this vision a reality. Many of these projects will be implemented
by PWD and its city partners on publicly owned land. It is PWD’s hope
that incentives and the spirit of environmental stewardship will also
motivate the city’s business community to adopt green projects on
privately owned land.
One incentive that will help transform Philadelphia is the new
stormwater billing structure. Included in each PWD customer’s monthly
water bill is a charge for stormwater management services. Historically,
this charge has been based on a property’s water meter size, which
measures the volume of drinking water being used by a property.
Beginning July 1, 2010, the charges for non-residential and
condominium properties will be based on a property’s size and surface
characteristics. More specifically, non-residential and condominium
properties will be charged based on the total size of the property
(known as “Gross Area”) and the amount of land that doesn’t allow
water to soak into the ground. Land where rain and melting snow is
unable to soak into the ground is referred to as “Impervious Area.”
Impervious Area includes rooftops, concrete, asphalt, or any other
surface where rainwater becomes polluted, runs off into storm drains,
and burdens the City’s sewer system.
This guide is designed to assist owners who may be eligible for credits
to reduce their stormwater fee. Read on to discover ways that you may
be able to help Philadelphia keep its water clean while reducing your
stormwater fee. Property owners may request corrections if they
believe their current property measurements are inaccurate.
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As rain or melting snow drains off of the land it picks up pollutants
(such as trash, leaky engine fluids, animal waste, excess lawn chemicals,
etc.). Even with just a little bit of rain these pollutants are carried into
storm drains or directly into local waterways. Scientists call this
type of pollution stormwater runoff pollution. Unlike more
natural areas, roads, buildings, parking areas and other hard
surfaces prevent rain from soaking into the ground. Also most
properties were designed to quickly remove water from the
site, causing many of our local waterways to suffer from flash
flooding on rainy days. We’ve all seen those days when the
Schuylkill and Delaware Rivers are high and brownish from
high volumes of stormwater which churn up stream sediments
and sometimes overwhelm municipal treatment facilities.
The PWD is trying to reduce the impacts of this stormwater
runoff pollution by changing city parks, roadways, schools, homes
and even commercial properties, so they can absorb, slowly filter,
and cleanse as much polluted rainwater as possible. The goal is to
handle rainwater more naturally, and in the process, assure clean and
reliable water for fishing, swimming and drinking.

Pollutants Found in
Stormwater Runoff:
Dog Waste
Engine Fluids
Fertilizers
Herbicides
Loose Dirt
Motor Oil
Pesticides
Road Grit
Litter
Road Salt

W HY IS THIS IMPORTANT TO OUR DRINKING WATER?
Philadelphia pumps water from both the
Delaware and Schuylkill Rivers to use for
drinking water, so protecting this water is
very important. The polluted stormwater
runoff flowing into our storm drains
eventually empties into our streams,
threatening the purity and affordability
of our water supply.
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G ETTING YOUR FEET WET
H OW IS THE STORMWATER CALCULATED?
The PWD has determined the burden of stormwater runoff added to
the local sewer system, from each property, based on that individual
property’s characteristics. Each property is measured using high-tech
mapping computer software. Two measurements are used to determine
the fee charged to property owners. First, the size or “Gross Area” of
the property is measured. Then, the land that doesn’t allow rainwater
to soak into the ground or “Impervious Area” (i.e. roads, roofs, parking
lots) is measured.
Impervious Area

Impervious Area

Natural or
Porous Areas

Impervious
Area

Impervious Area

For every acre of impervious area that is changed into a porous area
(for example-pavement converted to a meadow), over $4,000 can be
credited to your water bill each year.

You may find it helpful to go outside while it is raining. Take a few
minutes to watch how the water flows across your property. Learning
how your property handles rain will be helpful as you look into
options for reducing your stormwater fee.
Illustration by
Frank McShane

To lessen the burden on customers who will see an increase in their bill,
the Philadelphia Water Department is phasing in the new charge over a
period of four years. The breakdown for each phase-in year is as
follows:
Existing
Meter-based
Charge

New
Parcel-based
Charge

7/1/10 to 6/30/11

75%

25%

7/1/11 to 6/30/12

50%

50%

7/1/12 to 6/30/13

25%

75%

7/1/13 to 6/30/14

0%

100%

Year
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The PWD has created an online tool with zoomable maps that allows
customers to browse their properties from above. The website also
provides more information on their current stormwater charges and credits.
To see your property’s current stormwater charge, please visit the
Stormwater Billing site at http://www.phila.gov/water/Stormwater_Billing.
To identify ways to reduce your stormwater runoff start by walking
your property, looking for the following:
How many “green” or unused open spaces are on your property?
How big are these open spaces?
Are these open spaces located on low areas on your property?
How much of your property is taken up by impervious areas like
roads, driveways, sidewalks, parking lots and buildings?
Are there trees near these impervious areas?
Where do the impervious areas drain the rainwater?
Where do roof downspouts drain the rainwater?
Are there any areas with sitting water? Is there always water in that
area or just for a few days after it rains?
Are there any storm drains on your property? If not, where are the
nearest drains?

Many property owners initially are concerned that changing the way they
handle rainwater can cause flooding or mosquito problems. A good
design, proper construction, and regular maintenance can help avoid
these and other problems. Make sure your design professional and
contractor are experienced with stormwater management design
and installation.
Visit www.phila.gov/water/Stormwater_Where.html and click on
“Consultants List” to see a list of consulting companies with experience
in getting approvals for stormwater projects from the City of
Philadelphia.

If you think your stormwater bill is incorrect, download
“Form A – Adjustment Appeals Application” at
www.phila.gov/water/Stormwater_Where.html
or call (215) 685-6143.
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If portions of your property were developed or redeveloped after
January 1, 2006, they should already have PWD-approved features in
place to manage stormwater. These features are called Stormwater
Management Practices or SMPs. See pages 10 - 19 for examples.
Provided these sites are in working order and were installed according
to plan, you are eligible to receive credit for that SMP area as well as
any directly connected impervious area (like a parking lot) that drains to
the approved SMP. An SMP that was installed on your property that
was not required could also be eligible for credit. To receive credit for
these projects you’ll need to understand your SMP and determine if it
meets PWD’s requirements.

D O I ALREADY QUALIFY FOR SOME CREDITS?
The first and easiest way to reduce your stormwater charge is to take
advantage of existing credit opportunities on your property (features
that already help to manage stormwater runoff). There are three
different kinds of credits for projects that not only help clean water, but
also reduce the amount of rainwater that burdens the sewer system
immediately after it rains.

1

Existing trees may also be eligible for credit. If a tree on your property
is close to surfaces like parking lots and sidewalks, the tree leaves and
branches catch rain that would otherwise runoff into the storm drains.
The tree roots also absorb and hold a lot of water. While applying for a
credit for existing trees sounds simple, many factors have to be evaluated
before receiving a stormwater credit.

Impervious Area (IA) Credit
When an area like a driveway or rooftop drains directly to a storm
sewer, this is considered a “connected impervious area.” It is called
this because the impervious area (rooftop) is directly connected to the
storm sewer by a downspout. If the downspout is rerouted to a grassy
or more natural area where the water can soak in, it is called a
“disconnected impervious area.” These hard areas that drain to soft
areas, where the water soaks in and replenishes ground water, are
eligible for Impervious Area Credits.

EXAMPLES OF
DISCONNECTED
IMPERVIOUS AREAS

Roof
Leader
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Lawn Area
Building

Rooftop
Disconnection

Maximize Tree
Canopy

Property Boundary
Limits

Private Road

Stormwater Inlet
Lawn Area
Rain Flow Path
Roof Leader
Disconnected
Impervious Areas

Parking Lot

Maximize Tree
Canopy

Public Road

KEY:
Public Sewer Flow

For more information, refer to Chapter 4 of the PWD Stormwater
Manual Version 2.0 available online at www.phillyriverinfo.org. To learn
what steps you must take to apply for an Impervious Area (IA) Credit
for an existing SMP see “How to Apply for an IA Credit” on PWD’s
website www.phila.gov/water/Stormwater_Where.html or email
PWD.StormwaterCredits@phila.gov with any questions.

Gross Area (GA) Credit
If your property contains large areas of natural surfaces like grasslands
or even woods (for example golf courses and cemeteries), you may
be eligible for a Gross Area Credit, particularly when native plant
landscaping is used. If your property is mostly hard surfaces, like
buildings, roads, and parking lots, a Gross Area Credit is unlikely. The
credit amount will vary depending on the soil type, since some soils
allow more water to soak in than others. For example some clay soils
do not allow much water to soak in, which will cause more water to
runoff into the nearest storm drain. Since this creates a burden on the
City’s sewer system, the credit will not be as much, despite the fact
that the land is more natural than paved areas.

Pavement
Disconnection
Public Road
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A PPLYING FOR CREDITS
Gross Area (GA) Credit, continued
Large High Quality Natural Areas

Building

Smaller Medium Quality Natural Areas

Forested Area

Building

Very Few Low Quality Natural Areas

Parking
Lot
Building

Parking Lot

Forested Area

Parking Lot

Parking Lot

Lawn Area

To learn what steps you must take to apply for a Gross Area (GA) Credit
see “How to Apply for a GA Credit” on PWD’s website
www.phila.gov/water/Stormwater_Where.html or email
PWD.StormwaterCredits@phila.gov with any questions.
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NPDES Permit Credit
If you have a large industrial property with an active National Pollutant
Discharge Elimination System Permit (NPDES), then your property
may be eligible for a stormwater charge credit. Your facility must be in
compliance with the permit requirements during the prior 12 months to
be eligible. If you can successfully demonstrate this, a 7% reduction
can be applied to your entire stormwater charge.
To apply for this reduction in your stormwater fee, download “Form B –
Credits Application” on PWD’s website
www.phila.gov/water/Stormwater_Where.html or email
PWD.StormwaterCredits@phila.gov with any questions.
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To receive stormwater fee credits for any preexisting stormwater
management feature on you property, you must apply to PWD by
submitting “Form B: Stormwater Credits Application” found at
www.phila.gov/water/Stormwater_Where.html. An engineer, surveyor,
or architect can help you fill out Form B. Visit www.phila.gov/water/
Stormwater_Where.html and click on “Consultants List” for a list of
consulting companies that have experience getting approvals for
stormwater projects from the City of Philadelphia. There is a $150
application fee for Form B. If you submit Form B for multiple parcels at
the same time, you will be responsible for only one $150 application fee.
After receipt of a completed Form B, including the fee and all required
supporting documentation, PWD will review it. PWD will not review
any credit applications from property owners with outstanding balances
on their water, sewer, or stormwater accounts. Each project usually
requires 3-4 reviews prior to approval, but may differ from property to
property. If you have any questions, call 215-685-6387 or email
PWD.StormwaterCredits@phila.gov.
Please note that all credits must be reapplied for every four years.
Customers may, from time to time, be asked to submit documentation
and/or allow access to the property receiving credit. If SMPs are found
to be non-functioning or improperly maintained, credits may be
cancelled. More specific information on maintenance requirements can
be found in Chapter 7 of PWD Stormwater Manual Version 2.0 on
PWD’s website www.phillyriverinfo.org.

W HAT ELSE CAN I DO TO GET CREDITS?
Stormwater Management Practices

SMPs

There are a wide variety of changes owners can make to their
properties to reduce their stormwater fee. Changes that help reduce
the amount of water that runs off of the property immediately after it
rains are called “Stormwater Management Practices” or “SMPs.” A
list of accepted SMPs can be found in Chapters 4, 6 and 7 of the PWD
Stormwater Manual Version 2.0, which is available on PWD’s website
www.phillyriverinfo.org. SMPs not on the approved list may also be
eligible for approval and will be evaluated by PWD on a case-by-case
basis. Following are some examples of approved SMPs. As you look
through these SMPs keep in mind the specifics of your property
determined in the “Get your feet wet” section of this guide on page 5.
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S TORMWATER MANAGEMENT PRACTICES
A

Meadow planted with
native species such as
Black-eyed Susans
(Rudbeckia hirta )
below

B

A row of trees helps to
soak up rainwater that
would otherwise fall
into the parking lot
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Reducing Impervious (Hard) Surfaces

SMP

Impervious surfaces like pavement, concrete, asphalt, and cement
speed up the amount of water that runs off a property every time it
rains or snows. Areas such as oversized parking lots and unused
concrete slabs can be removed and replaced with pervious surfaces like
grass or even better, meadows and trees. Meadows and trees are
preferred because of their ability to absorb larger amounts of water
and provide a place for birds and other wildlife to nest, eat or just rest.

Trees Planted Near Pavement

SMP

Trees located close to impervious areas,
like parking lots and sidewalks, catch rain
on their leaves and branches that would
otherwise runoff into the storm drains.
The tree roots also absorb and hold a lot
of water. For new or existing trees, factors
such as size, species, and distance from
impervious surfaces have to be evaluated
before receiving a stormwater credit. More
specific information on qualifying trees can
be found in Chapter 4 of PWD Stormwater
Manual Version 2.0 on PWD’s website
www.phillyriverinfo.org.

C

Basins or Ponds

SMP

Many ponds that people may think are
natural are actually designed to control
flooding and stormwater. You may have
heard them called “detention basins,”
“dry extended detention basins,”
“retention basins,” ”stormwater ponds,”
“bioretention areas,” etc. They are all
different shapes and sizes. Some always
look dry and empty while others always
have some water in them. Some are even
designed to hold the water for a few days
and then release it slowly, when the local
waterways aren’t flooded anymore. All of
these “basins” provide temporary storage
of rainwater. They are required in all new developments so that downstream neighbors do not start to flood as more and more upstream
lands are developed.

This man-made pond
can hold a lot of extra
water during a rainstorm

By temporarily holding the water, the basin allows time for pollutants
like dirt and road debris to settle to the bottom of the pond rather than
continuing on, dirtying local creeks and rivers. The plants in and along
the edge of the pond absorb extra fertilizers that may have washed off
of lawns during the last rain. If these fertilizers or other lawn chemicals
washed into storm drains, which empty into our local waterways, fish
and wildlife could be harmed. When space is available, basins
and ponds are the most cost effective ways to reduce a properties
stormwater fee. To qualify for a credit for
your stormwater fee, a very specific type
of basin that not only detains but
Trees planted near
also cleans water must be designed
buildings can provide
and built. More specific
significant energy savings.
information on basins can be
A 2005 study of street trees in
found in Chapter 7 of
Minneapolis showed annual savings
PWD Stormwater Manual
of $6.8 million in energy costs. In some
Version 2.0 on PWD’s website
cases properties can benefit from a 50%
www.phillyriverinfo.org.
reduction in their energy costs from
mature urban trees.*
*McIntyre, Linda. “Treeconomics: Greg McPherson
and the Center for Urban Forest Research tell us
what a city’s tree canopy is worth. It’s more
than you might think.” Landscape
Architecture. Feb. 2008.
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S TORMWATER MANAGEMENT PRACTICES
D

Rain Gardens

SMP

A rain garden contains specifically chosen plants and it is designed to
collect rainwater from hard surfaces, such as roofs, sidewalks, and
parking lots. The garden should be in an excavated or naturally low
spot. The bottom layer is filled with stone to provide an area for the
water to pool. The land around the rain garden is graded so that the
rainwater will naturally flow into the rain garden from the nearby
impervious areas like parking lots and roads. The water runs off of
these hard surfaces, flows downhill to the rain garden, and ponds in
the garden for up to 72 hours. During those 72 hours the water is
absorbed by the plants, soaks into the ground and some evaporates
into the air.

Rain garden diagram

Choose plants that are native,
non-invasive, and tolerant of droughts.
Deep, dense roots help
break up dense soil and
increases water absorption.

A berm helps
contain water
during heavier
storms.

E

Created Wetlands

SMP

Created wetlands are very similar to rain gardens, but usually much
larger. They are an excavated or a natural low spot, but tend to have a
much softer or spongier bottom than a rain garden. Wetlands also tend
to have water in them all of the time. Therefore, the plants in wetlands
like to have wet roots like cattails. Wetland plants do a great job at
absorbing pollutants out of the water and even filter litter and road debris
before they reach our creeks and rivers.
As rain and melting snow run across land they can pick up all kinds of
pollutants such as leaky engine fluids, lawn fertilizers, herbicides,
pesticides, dog waste, road debris, etc. To help remove all of these
different types of pollutants, engineers have developed many different
designs for creating wetlands. Each design can help remove specific
pollutants that might be more common on a property. Not to mention,
created wetlands usually pay for themselves in just a few years.
In Philadelphia, so many of our natural wetlands were drained and built
upon. By creating new wetlands, valuable food, nesting, and resting
areas are now available for all kinds of wildlife. It is surprising to see how
quickly a bird or frog will show up once a wetland has been created.

This created wetland
helps to filter out
pollutants before
the water reaches
a local creek

Wate
rF

low

Lawns have shallow
roots and don’t absorb
excess water.
Illustration by Vanessa Fenton

The rain garden (to
the right) is ideal
for absorbing excess
water in a parking lot
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Since the rain garden is designed to only hold water for 72 hours,
mosquitoes do not have enough time to breed. Rain gardens can be
all different shapes and sizes. These uniquely beautiful gardens do a
great job removing pollutants like oil and other motor fluids from
rainwater that flows across roads and parking lots.

Image created by WRT and provided by the Philadelphia Water Department.
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S TORMWATER MANAGEMENT PRACTICES
F

Grassy swale

Swales

SMP

Swales, sometimes referred to as bioswales or vegetated swales, can
be an excellent way to slow down, clean, and soak in stormwater when
green space is limited. Swales are an open shallow ditch or channel that
the rainwater drains into. They can be straight, but preferably meander
to help slow down the water flow. By slowing the water
flow, silt and pollution are able to settle out of the water
before it enters the City’s sewers and eventually local
creeks and rivers. Grasses, shrubs and even trees can be
planted in and around the swale to help slow down and
soak up the water even more. Using plants rather than
mowed grass is more effective because the deep roots of
the plants can absorb more water, handle stronger flows
of water, and are less likely to be washed away during big
storms. Swales are an excellent way to handle water
running off of parking lots. More aesthetically pleasing
than a concrete or rock-lined drainage system, swales are
also less expensive to construct.

G

Underground Projects (Subsurface Infiltration)

SMP

When space is limited an underground structure can be designed to
help you decrease the amount of rain flowing off of your property and
into the sewer system. The underground structure collects, holds and
allows the rainwater to slowly absorb into the ground. Such structures
typically consist of an inflow, storage, and outflow
component. The inflow component prevents larger
sediment and debris from entering the system. The
storage component provides temporary storage
space for water. If there is more rain than the
storage can handle, the outflow component
releases the water into the sewer system.
Pollutants like engine fluids and other chemicals
are filtered out as the water is absorbed into the
ground. Otherwise these pollutants would be
carried by the rainwater into stormdrains, many of
which empty into local creeks and rivers when it
rains.

Meandering swale
under construction

Subsurface system
under construction
Underground system
collects water and
slowly drains into
the ground

Recently planted
vegetated swale
in a parking lot
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Prefabricated system

Image created by WRT and provided by the Philadelphia Water Department.
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Photo credit: PA Stormwater Manual

Metal cistern

S TORMWATER MANAGEMENT PRACTICES
H

Flow-Through Planters

SMP

These specially designed planters are filled with gravel, soil, and then
plants. A connection to the roof downspout lets rain flow in and water
the plants. There is another pipe that connects back to the existing
downspout to drain excess water. These planters temporarily store
water and filter pollutants as the water soaks down through soil and
stone in the planter. Flow-through planters are typically lined on the
inside with some type of waterproofing and can be constructed in many
sizes and shapes, and with various materials, including concrete, brick,
plastic, lumber, or wood. These specially designed planters not only
help keep our waterways clean, but the plants need far less watering
than a typical planter during hot summer months.
Flow-through
planter built into
the ground

I

Rainwater Harvest & Reuse

SMP

Cisterns, tanks or other large containers are
designed to capture and store rainwater from
rooftops. By temporarily holding the rain, they
help the sewer systems to be less overwhelmed
on rainy days. These containers may be above or
below ground, and they may drain by gravity or be
pumped. They are also designed to overflow into
the sewer system as needed during heavy rains.
Stored water can be slowly released to a natural area
where it can soak into the ground or be reused in
some manner on the property. There are a wide
variety of reuses for rainwater that can help reduce
a property’s water bill as well as its stormwater fee.
A cistern can be directly connected to the plumbing
of a commercial site; however, plumbing for
non-potable rainwater reuse should be separate
from potable plumbing. Some example uses are
for cooling HVAC systems, washing machines,
toilets, showers or various other needs based on
the property. Seasonal reuses like irrigation do
not qualify for stormwater fee credits.
Photo credit: PA DEP

Each cistern must be emptied every 72
hours or less, so that the entire storage
capacity is available at the beginning of
most storms.

A cistern at
Pennsylvania
Department of
Environmental
Protection’s
Norristown offices

For more information on reusing
rainwater visit the Delaware Valley
Green Building Council’s website
www.DVGBC.org.

Above-ground
box planter that
allows rainwater
to flow through
from the
downspout
Photo credit: New Seasons, Portland, Oregon (lower image)

Rainwater catchment system
Photo credit: Temple University Center for Sustainable
Communities School of the Future
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Illustration by Frank McShane

Examples of
porous pavement

Plants such as Sedums

J

Porous Pavements

SMP

Growing Medium (not soil)

Where a hard surface is necessary, porous or “pervious”
pavement can be used. This specially designed
pavement system allows water to drain through the
pavement rather than running off of it and into the
storm drain. This system is as strong as conventional
pavement, but has tiny spaces in it that allow water to
trickle through it. This porous surface has a layer of
stone underneath. The spaces in between the stone
provide temporary storage for the water as it slowly
soaks into the ground.
There are many different types of porous surfaces
including pervious asphalt, pervious concrete, and
interlocking pavers. Interlocking pavers function
slightly differently than pervious concrete and asphalt.
Rather than allowing the water to penetrate through the
paving, pavers are spaced apart with gravel or grass
(not concrete) in between that allows the rain to soak
into the ground. Porous paving can be quite costly,
but is one of the best options for a site with no available
unused areas.

DIAGRAM OF
INTERLOCKING PAVERS
Paving Stones

Concrete Edge
Restraint

DIAGRAM OF
GREEN ROOF LAYERS

S TORMWATER MANAGEMENT PRACTICES

Plant Material

Paving Stones

Crushed Stone

Geotextile
Drainage, Aeration,
Water Storage, and
Root Barrier

Examples of
green roofs

Roofing
Membrane
Structural
Support

K

Green Roofs

SMP

A green roof is a roof or section of a roof that is covered
with plants. A green roof is composed of many layers
including waterproofing, a drainage layer, a unique type
of soil, and specifically selected plants. Green roofs can
be installed on many types of roofs, from small slanting
roofs to large commercial flat roofs. They can reduce
the speed and amount of rainwater flowing off of the
roof by temporarily storing some of that water. The
strength of the building, the size and slope of the roof,
as well as many other factors must be considered before
installing a green roof. Make sure to consult with a
structural engineer prior to construction.
Even though green roofs provide the additional benefit
of insulation (keeping the building cooler during the
summer and trapping more heat during the winter) they
are still costly. However, green roofs do provide a
year-round advertisement to customers, showing how
eco-friendly your company is. When green roofs are
installed all over the City of Philadelphia, flooding and
urban heating will be reduced.

Porous Aggregate
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Existing Soil
Image of green row homes created by WRT and provided by the PWD.
Illustration by Vanessa Fenton
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A. SURFACE CONVEYANCE

B IGGEST BANG FOR THE BUCK

Existing
Roof Leader

As you can see, there are a variety of projects that can be implemented
to reduce a property’s stormwater fees. The chart below shows typical
per-square foot costs for materials, installation, design and engineering
in the Philadelphia area. Once constructed, SMPs require some level of
maintenance, typically costing 2-20% of the initial investment. Annual
savings from reducing your stormwater fee can offset some or all of the
SMP construction costs. For example, treating 1 acre of impervious area
reduces your stormwater fee by approximately $4,350.
Stormwater Projects (SMPs)

Typical Cost Ranges
(per Square Foot)

Basins or Ponds

$0.17 – $0.37

Created Wetlands

$0.25 – $0.50

Reducing Impervious (Hard) Surfaces

$0.62

Swales

$1.08

Trees Planted Near Pavement

$1.09

Rain Gardens

$1.42 – $1.45

Underground Projects (Subsurface Infiltration)

$1.16 – $2.24

Rainwater Harvest & Reuse
Flow-Through Planters
Porous Pavements
Green Roofs

$2.95
$5.30
$2.10 – $20.96
$31.43

The above costs include materials, installation, design and engineering, but can vary depending on
site constraints or any unforeseen issues.

Before choosing a project, you should first consider your property’s
unique characteristics. Some of the projects will be better suited for
your property, and less expensive than others. For example, the most
cost-effective scenario for a large, low lying, open space is to create a
basin, pond or wetland. See Site Example 1 on pages 22–23. If water
naturally runs across hard surfaces (like parking spots) to these low-lying
open areas, then construction will be much less expensive. However, if
your property’s open spaces are on higher ground or a good distance
away from your building or paved areas, construction can be more
costly because the water has to be piped or even pumped to the
project area. See next page (above right) for the 3 different ways water
can be moved or conveyed from an impervious area to a SMP.
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When a single large, open space is not available,
several smaller stormwater projects can be
installed. These projects tend to be more
expensive and do not reduce the stormwater
fee as much. See Site Example 2 on pages
24 -25. For most stormwater projects,
approximately 1 square foot of green area is
needed for every 10 square feet of impervious
surfaces that drain to the area. This ensures
that the stormwater is spread out across a
large enough area so that it is properly cleaned
before it is slowly released into the sewer
system or absorbed into the ground.
For properties that have no available green
areas, projects such as porous paving and
green roofs can be constructed. These two
projects can be very expensive and typically
take over 20 years to cover their costs through
credits in stormwater fees. See Site Example
3 on pages 26 -27, and Site Example 4 on
pages 28 -29.

Existing
Building

Proposed
Splash Pad

Rainwater travels downhill along a stabilized
surface like a swale and into the SMP. The
source of the rainwater must be from a higher
elevation for this method to work effectively.

Proposed Surface
Conveyance
Existing Ground

Proposed Diversion
Structure
Existing Pipe
Network

Proposed
Diverted
Flow

Proposed SMP

B. PIPED NETWORK CONVEYANCE
Rainwater is piped below ground to the SMP.
The piped network must be at a higher elevation
than the SMP it drains to for this method to
work effectively.

Proposed
Outlet
Structure

Proposed
Ground
Surface

Existing

Ground
Proposed
SMP

B. PUMPED CONVEYANCE
Existing
Pipe
Network

Proposed
Diversion
Structure

The following are several aspects that can
affect the cost and payback time of various
Proposed
stormwater projects:
Diverted
Flow
The overall size of your property.
The size and number of available open
spaces or already green areas for
stormwater projects.
The amount of impervious surfaces you are
trying to drain and how close they are to
these green areas.
The green areas that are naturally low lying (where the water would
natural drain to) or does the water need to be piped or even
pumped to the project area.
The amount of water the soil is able to absorb in the green area.

Rainwater is forced from a lower elevation up,
against gravity, to the SMP. This type of system
will likely add installation, maintenance and
operation costs.

Proposed
Outlet
Structure

Proposed Pump

Existing G

round
Proposed
SMP

Proposed
Ground Surface

Three types of
stormwater conveyance

Each property is different and many aspects of the property need to be
taken into account when deciding which project or mixture of projects will
help reduce stormwater fees for the least cost. The following are several
examples of properties that have installed different types of green
projects or “SMPs.” Once you are familiar with some of these green
projects you will need to contact an engineer, surveyor or a landscape
architect to help determine which type of project is best for your site.
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I

Rainwater Harvest & Reuse

SMP

See page 17 for
more information.

E

Created Wetlands

SMP

See page 13 for
more information.

I

C

Basin or Pond

SMP

See page
11 for more
information.

SITE EXAMPLE 1
This property has one large open area in a low spot
that can be made into a wetland, basin or pond.

E

Harvesting rainwater can not only reduce your stormwater
fee but can also reduce your water bill when you reuse the
rainwater to water your plants.

C

A basin that collects rainwater from 5 acres of land will cover
the cost of construction in under a year. In over 20 years the
basin can save $170,000 in stormwater fees!
Greening projects in inner-city neighborhoods can reduce
crime and violence. A study comparing police reports for
apartment complexes with varying levels of natural areas
revealed that the residents of the “greener” buildings
reported fewer crimes. These findings suggest that natural
surroundings can potentially lower levels of fear, and
aggressive and violent behavior.
*Kuo, Frances E., and William C. Sullivan. “Environment and Crime in the
Inner City: Does Vegetation Reduce Crime?” Environment and Behavior
33(3) (2001): 343-367.
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Storm Drain
Underground Sewer Pipe
Property slopes down to the bottom right corner,
so rainwater flows into the basin

Arrows Indicate the Direction of Stormwater Flow

Illustration by Frank McShane
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F

Swale

B

SMP

Swale

Trees Planted Near Pavement

See page 14 for
more information.

SMP

See page 10 for more information.

B

H

Flow-Through Planters

SMP

See page16 for
more information.

CARDBOARD

F

SITE EXAMPLE 2

Store

D

This property has several small unused
open spaces that can help capture and
filter stormwater. Examples of these
types of properties may include fast food
restaurants, gas stations, banks, etc.

D

H

The construction costs associated with a mix
of green projects can take a couple of years
to recoup, but it can save you a lot of money
in the long run.

See page 12
for more information.

Storm Drain
Underground Sewer Pipe

Rain garden construction costs can often be offset
by stormwater fee savings within several years.
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SMP

D

A study conducted in three major cities in the
Pacific Northwest surveyed roadside strip malls
with a varying degree of landscaped green areas.
The results of the study showed that consumers
were willing to pay 8.8% more for products and
services in greener shopping areas.*

*Wolf, Kathleen L. “Strip Malls, City Trees, and Community Values.”
Arboriculture & Urban Forestry 35(1) (2009): 33-40.

St
o
r
e

Rain Garden

Property slopes down to the bottom right corner

Illustration by Frank McShane

Arrows Indicate the Direction of Stormwater Flow
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J

Porous Pavement

SMP

See page 18 for
more information.

G

Underground Projects

SMP

(Subsurface
Infiltration)
See page 15
for more
information.

G
Rainwater soaks through Porous Paving
instead of flowing across it

J

SITE EXAMPLE 3
This property consists of a building and parking
lot with no available open areas. A site like this
could be anything from a schoolyard to an
industrial warehouse.
Black ice or the refreezing of melted snow rarely occurs
on porous parking lots because the water drains through
the porous paving, leaving nothing to refreeze at dusk.
If your pavement is aging, it may be time to consider a
porous alternative. The cost of replacing an aging paved
area with porous pavement can be comparable to a
traditional nonporous paving
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Storm Drain
Underground Sewer Pipe

Arrows Indicate the Direction of Stormwater Flow

Illustration by Frank McShane
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K

Green Roofs

SMP

See page 19 for
more information.

Rainwater soaks into the green roof,
is stored and then slowly
absorbed by the plants

K

SITE EXAMPLE 4
This property consists of just a building with no
available open areas.
A green roof might not be the most cost effective way
to handle stormwater, but it is a great way to advertise
to your customers how eco-friendly your company is.
Studies have demonstrated that exposure to natural
spaces reduces mental fatigue and can have relaxing
effects. Research has revealed that office workers with
a view of natural settings were happier, healthier, and
had lower stress levels.
Replacing the existing roof is a portion of the cost of
green roof installation. If your roof is aging, the
additional cost of adding a green roof during roof
replacement may be lower than costs presented in
‘Biggest Bang for the Buck’ section on page 20.

Storm Drain
Underground Sewer Pipe

*Kaplan S. “The Restorative Benefits of Nature: Toward an Integrative
Framework.” Journal of Environmental Psychology 15 (1995): 169-182.

Arrows Indicate the Direction of Stormwater Flow
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Illustration by Frank McShane
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Image created by WRT and provided by the Philadelphia Water Department.

H ELPFUL WEBSITES
PWD Stormwater Credit Information
www.phila.gov/water/Stormwater_Where.html
PWD Stormwater Billing
www.phillystormwater.org
City of Philadelphia Stormwater Management Guidance Manual
www.phillyriverinfo.org
PWD Office of Watersheds
www.phillywatersheds.org
NRCS Web Soil Survey
http://websoilsurvey.nrcs.usda.gov

B EFORE BREAKING GROUND
Example of a green
industrial facility

C ONTACTS
All of these green projects, otherwise known as “Stormwater
Management Practices Retrofits” or “SMPs” can help to reduce your
future water bill while beautifying your property. These projects are
also critical to the City of Philadelphia to help keep our water supply
clean and affordable.
Depending on the property and the type of SMP selected, projects can
pay for themselves in anywhere from 2 to 20 years. Consulting a
professional in this field can save a lot of money in the long run. A
professional can also help you determine the amount your water bill
can be reduced based on the projects selected for your property, by
referring to the PWD website www.phila.gov/water/Stormwater_Where.html.
Before you proceed with a detailed design and construction, conceptual
designs can be submitted to PWD for review. To submit a conceptual
design visit www.phillyriverinfo.org/PWDDevelopmentReview/home.aspx
and click on “Submit a NEW ERSA Application.” Be sure to select
“Stormwater Retrofit” as the development type in Section B.
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Questions about stormwater fee credits?
E-mail us at: pwd.stormwatercredits@phila.gov
Questions about stormwater fee appeals?
E-mail us at: pwd.stormwaterappeals@phila.gov
General Stormwater Questions?
E-mail us at: pwd.stormwater@phila.gov
Or call us at:
(215) 685-6143 or (215) 685-4935
Or write to us at:
Philadelphia Water Department
ARAMark Tower – 5th Floor
1101 Market Street
Philadelphia, PA 19107-2994
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