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STORMWATER MANAGEMENT PROGRAM

Stormwater management involves the control of water that runs off the surface of the land from

rain or melting ice or snow. The volume, or amount of runoff and its rate of runoff, substantially

increases as land development occurs. Construction of impervious surfaces, such as roofs and

parking lots, and the installation of storm sewer pipes which efficiently collect and discharge runoff,

prevent infiltration of rainfall into the soil.

Management of storm water is necessary to compensate for the possible impacts of development

such as flooding, erosion and sedimentation problems, concentration of flow on adjacent properties,

damages to roads, bridges and other infrastructure as well as non-point source pollution washed off

from impervious surfaces.

MUNICIPAL SEPARATE STORM SEWER SYSTEMS OR MS4's

Stormwater runoff is commonly transported through Municipal Separate Storm Sewer Systems

(MS4s), from which it is often discharged untreated into local waterways. These storm sewer

systems are:

· Owned by a state, city, town or other public entity that discharges to waters of the U.S.;

· Designed or used to collect or convey stormwater (including storm drains, pipes and ditches);

· Not a combined sewer (which carries stormwater and sewage); and

· Not part of a Publicly Owned Treatment Works (sewage treatment plant).

To prevent harmful pollutants from being washed or dumped into an MS4, operators must obtain a

National Pollutant Discharge Elimination System (NPDES) permit and develop a stormwater

management program.

What is included in an MS4 Program?

Listed below are the six minimum control measures that operators of regulated small MS4s must

incorporate into stormwater management programs. These measures are expected to result in

significant reductions of pollutants discharged into receiving waterbodies.

· Public Education and Outreach – An informed and knowledgeable community is crucial to the

success of a stormwater management program, since it helps to ensure greater support and

program compliance as the public becomes aware of individual actions they can take to protect or

improve the quality of area waters.

· Public Participation/Involvement – An active and involved community allows for broader

public support, a broader base of expertise and a connection to other local environmental programs.

· Illicit Discharge Detection and Elimination – Illicit discharges are untreated discharges that

could contribute high levels of pollutants, including heavy metals, toxics, oil and grease, solvents,

nutrients, viruses and bacteria to receiving waterbodies. Operators of a regulated small MS4 are

required to develop, implement and enforce an illicit discharge detection and elimination program.

· Construction Site Runoff Control – Stormwater runoff from construction activities can have

a significant impact on water quality. As stormwater flows over a construction site, it can pick up

pollutants like sediment, debris, and chemicals and transport these to a nearby storm sewer system

or directly to a river, lake or stream.



· Post-Construction Runoff Control – Increased impervious surfaces, like parking lots,

driveways, and rooftops, interrupt the natural cycle of gradual percolation of water through

vegetation and soil. Instead, water is collected from surfaces such as asphalt and concrete and

routed to drainage systems where large volumes of runoff quickly flow to the nearest receiving

water. The effects of this process can include stream bank scouring and downstream flooding, which

often lead to a loss of aquatic life and damage to property. Ordinances and other regulations are

required to determine the appropriate best management practices and to ensure adequate long-

term operation and maintenance of storm water controls.

· Pollution Prevention/Good Housekeeping – This measure involves recognizing the benefits

of pollution prevention practices and includes the development and implementation of an operation

and maintenance program. Reducing pollutant runoff from municipal operations into the storm

sewer system can include employee training on how to incorporate pollution prevention/good

housekeeping techniques into municipal operations. These controls could also include programs that

promote recycling (to reduce litter), minimize pesticide use and ensure the proper disposal of animal

waste.

How To Report An Illicit Discharge

An illicit discharge is defined as any discharge to the municipal separate storm sewer system (MS4)

that is not composed entirely of storm water. These non-stormwater discharges occur due to illegal

connections to the storm drain system from business or commercial establishments. As a result of

these illicit connections, contaminated wastewater enters into storm drains or directly into streams

before receiving treatment from a wastewater treatment plant. Illicit connections may be intentional

or may be unknown to the business owner and often are due to the connection of floor drains to the

storm sewer system. Additional sources of illicit discharges can be failing septic systems, illegal

dumping practices, and the improper disposal of sewage from recreational practices such as boating

or camping.

Illicit discharge detection and elimination programs are designed to prevent contamination of ground

and surface water supplies by monitoring, inspection and removal of illegal non-stormwater

discharges. Call City Hall at (724) 684-9400 to report an illicit discharge and complete the Illicit
Discharge Reporting Form.

What Can You Do?

We need everyone to do their share in maintaining a safe and healthy environment. Anything that

goes into the storm inlets flows directly into the streams untreated. The most important thing to

consider is that what you dump into the storm inlet not only affects you, but it affects your neighbors

and other communities that the streams flow through. Please be cautious and keep the following

things in mind to prevent pollution.

· Dumping used motor oil or other toxic wastes down the storm inlets eventually finds its way into

streams thus killing wildlife and polluting stream beds. Do not dump these hazardous wastes into

the inlets. Instead they should be taken to recycling centers which dispose of the substances

properly.

· Don’t litter. Always dispose of trash and other debris in the proper receptacles.

· When using fertilizers and pesticides, follow the label for use and storage methods.

· Help prevent erosion by planting steep slopes and planting bare spots. Loose soil will erode the

stream bank and harm fish and wildlife.









303(d) list  Clean Water Act Section 303(d) List of Water Quality Limited Segments 

ACOE   Army Corps of Engineers 

BMP    Best Management Practice 

CBPRP   Chesapeake Bay Pollutant Reduction Plan 

CCD   County Conservation District 

CFR    Code of Federal Regulations 

COMID   National Hydrography Dataset common identifier code for waterbodies 

CWA   Federal Water Pollution Control Act (also known as the Clean Water Act) 

ESA    Environmentally Sensitive Area 

GI   Green Infrastructure 

GIS    Geographic Information System 

HHW    Household Hazardous Waste 

HOA    Home Owners Association 

IDD&E   Illicit Discharge Detection and Elimination 

LA   Load Allocation 

LID    Low Impact Development 

MCM   Minimum Control Measure 

MEP    Maximum Extent Practicable 

MOS   Margin of Safety 

MS3   Municipal Separate Storm Sewershed 

MS4    Municipal Separate Storm Sewer System 

NOI    Notice of Intent 

NOV    Notice of Violation 

NPDES    National Pollutant Discharge Elimination System 

NWI   National Wetlands Inventory 

O&M   Operation and Maintenance  

PADEP   Pennsylvania Department of Environmental Protection 

PCM   Pollutant Control Measure 

PCSM   Post Construction Stormwater Management 

PennDOT  Pennsylvania Department of Transportation  

PEOP   Public Education and Outreach Plan 

PIPP   Public Involvement and Participation Plan 

PRP   Pollutant Reduction Plan 

QAPP   Quality Assurance Project Plan 

QLP   Qualifying Local Program 

SOP   Standard Operating Procedure 



SSO    Sanitary Sewer Overflow 

SWMP   Stormwater Management Program 

SWPPP   Stormwater Pollution Prevention Plan 

TAG   Target Audience Group 

TMDL    Total Maximum Daily Load 

UA   Urbanized Area 

USEPA    United States Environmental Protection Agency 

USGS   United States Geological Survey 

WLA   Waste Load Allocation 

WQ   Water Quality 
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KEY CONCEPTS

STORMWATER occurs when it rains or when snow melts.

STORMWATER RUNOFF is a term used to describe rain and snow melt that is unable to 
infiltrate into the ground.

IMPERVIOUS SURFACES, such as roads, parking lots, roof tops, and compacted land, do 
not allow for any infiltration into the ground.  The presence of impervious surfaces 
results in an increase in the amount of stormwater runoff.

NON-POINT SOURCE POLLUTION is pollution that comes from many sources.  As 
stormwater makes its way across the surface and into our local waterways, it brings 
with it non-point source pollution.  Causes of non-point source pollution include oils, 
fertilizer, pesticides, animal waste, trash, and organic matter.

As illustrated in the diagram above, the amount of stormwater runoff increases as the amount 
of impervious surfaces increases.  Poorly managed stormwater runoff can cause a variety of 
problems such as environmental degradation and localized flooding.  
Image: NRCS         (OVER)
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Poorly managed stormwater can lead to stream 
bank erosion.  This can affect stream quality and 
habitat and cause property damage.
Photo: enviroloknw.com

Stormwater is usually not treated before entering 
our waterways.  Therefore, pollutants that enter 
storm drains have direct environmental impacts on 
our waterbodies.     Photo: Wilmingtonnc.gov

Rain gardens are relatively simple to construct and
can be designed to fit a variety of land use types.  In 
addition to managing stormwater, rain gardens
improve aesthetics, support pollinators, and more.
Photo: afbeducation.org

Information Technology SolutionsIMPACTS OF STORMWATER

Stormwater runoff, when managed improperly, can impact land owners and the 
environment.  Some examples of stormwater-related problems are listed below.

  Land Owner / Economic Consequences

Localized flooding damages
Land destabilization
Loss of recreation and tourism 
income
Transportation infrastructure and
sewer system damage

Environmental Consequences

Erosion
Polluted waterways through 
non-point sources such as oils, 
pesticides, trash, fertilizers, etc.
Loss of aquatic habitat
Lack of groundwater recharge
Elevated concentrations of 
nutrients such as phosphorus

Did you know that…
Stormwater is the 
primary cause of water 
pollution nationally.
As little as 10% of 
impervious cover in a 
watershed can cause 
degraded stream 
conditions.
Public and private 
drinking water sources 
can be affected by poorly 
managed stormwater.

Source: EPA 

For More Information
To learn more about

stormwater problems and 
solutions, visit the following 

websites:

EPA.gov

depweb.state.pa.us

pacd.org

bmpdatabase.org

spcwater.org

STORMWATER SOLUTIONS: BEST MANAGEMENT PRACTICES

Best Management Practices (BMPs) refer to the suite of options available to avoid and/or minimize damages 
associated with stormwater.  BMPs can include the installation of stormwater management controls as well as 
practices that prevent stormwater pollution.  See below for some examples of effective BMPs for common land 
use types.

Residential BMPs

Rain gardens
Rain barrels
Pervious walkways and
patios
Landscaping with native 
plants
Minimization of pesticide
and fertilizer use
Proper disposal of 
hazardous chemicals, 
electronics, and
pharmaceuticals

Commercial Development BMPs

Vegetated swales
Pervious pavement
Preservation of existing 
undeveloped land
Constructed wetlands
Capture and reuse of 
stormwater for irrigation
Detention basin
Street sweeping
Erosion and sediment 
control during construction



Preserving important natural features with special value 

for managing stormwater, such as floodplains and 

wetlands, is a key non-structural BMP for use when 

developing land.   Photo: naturalheritage.state.pa.us

Non-Structural BMPs

Non-structural BMPs include design 

approaches and practices that are used 

for their ability to prevent the occurrence 

of stormwater runoff. A majority of non-

structural BMPs must be incorporated 

during site development.

Principle Groups of
Non-Structural BMPs

Protect Sensitive & Special Value 

Features

Cluster & Concentrate

Minimize Disturbance & 

Maintenance

Reduce Impervious Cover

Disconnect / Distribute / 

Decentralize

Source Control

Best Management Practices (BMPs) are used in stormwater management to 

prevent and mitigate problems related to stormwater. BMPs include mechanisms that 
control the volume, rate, and quality of stormwater. BMPs also include practices that 
prevent the creation of stormwater runoff and stormwater pollution. BMPs used in 
stormwater management are classified as either non-structural or structural.
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Structural BMPs

Structural BMPs are stormwater 

management techniques that have to be 

constructed and are typically used to 

mitigate the effects of stormwater runoff.

Structural BMPs can be implemented 

during site development and in retrofit 

situations.

Principle Groups of
Structural BMPs

Volume / Peak Rate Reduction by 

Infiltration

Volume / Peak Rate Reduction

Runoff Quality / Peak Rate BMPs

Restoration BMPs

Other BMPs & Related Structural 

Measures
Vegetated swales are a structural BMP that manage 

stormwater volume and rate, while also improving water 
quality.  Photo: lowimpactdevelopment.org

This information was adapted from the Pennsylvania Stormwater Best Practices Manual. 

Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.



For More Information
SPCWater.org dcnr.state.pa.us

water.epa.gov depweb.state.pa.us

Rain Gardens (above) are one type of green
stormwater infrastructure that work exceptionally well
in residential settings. Rain gardens provide flood
storage, filter pollutants, provide wildlife habitat, and
beautify the neighborhood. Photo: afbeducation.org

Green Stormwater Infrastructure (GSI) refers to a suite of techniques that rely

on natural processes associated with vegetation, soil and the hydrologic cycle, to
manage stormwater quantity and quality. Utilizing GSI for stormwater management
can provide a multitude of benefits beyond traditional approaches, which simply pipe
the untreated water to the nearest body of water. Benefits of GSI include improved
water quality and air quality, increased property values*, enhanced wildlife habitat,
and much more.

Types of GSI
The suite of options to use for Green
Stormwater Infrastructure is quite
diverse. Varieties of GSI are chosen
based on a number of considerations
such as site conditions and
performance goals. Examples of types
of GSI are listed below:

Rain Gardens
Rain Barrels
Stormwater Planters
Pervious Pavement
Green Roofs
Trees
Vegetated & Dry Swales
Riparian Buffers
Cisterns
Downspout Disconnection
Curb Bump outs

WATER RESOURCE 

CENTER 

Benefits of GSI
Environmental

Filters water & air pollution
Mitigates flooding through
reductions of peak flows
Provides wildlife habitat
Reduces soil erosion
Protects drinking water supply
through groundwater recharge

Social
Reduces Heat Island Effect
Provides Recreational Opportunities
Improves neighborhood aesthetics
Public education
Reduces noise pollution

Economic
Decreases pressure on existing
stormwater or combined sewer
system
Increases property values*
Creation of green jobs
Reduces energy consumption costs

*Source: EPA
(http://water.epa.gov/infrastructure/greeninfrastructure/gi_w
hy.cfm)
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Stormwater planters
(left) manage flow from
impervious surfaces,
allowing stormwater to
infiltrate into the
ground instead of the
sewer system. The
vegetation also filters
pollution and reduces
temperature.
Photo: Oregon

Environmental Services









Structural Stormwater Best Management Practices (BMPs) are engineered 

systems that are designed to mitigate the impacts of stormwater. Structural BMPs are 
effective tools for stormwater management in both development and retrofit 
situations.   
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This information was adapted from the Pennsylvania Stormwater Best Practices Manual.
Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more. 

  Photos: lowimpactdevelopment.org & ashmedia.org                                                                       

Structural BMPs include systems that rely on the natural processes of soil and 
vegetation (e.g. vegetated swale) as well as systems that rely on manufactured 
components (e.g. water quality filters). Structural BMPs can be utilized to reduce 
volume and peak flows, and to improve water quality.

The Pennsylvania Best Management Practices Manual
divides Structural BMPs into the following groups:

Volume & Peak Rate Reduction by Infiltration BMPs

Volume & Peak Rate Reduction BMPs

Runoff Quality & Peak Rate Control BMPs

Restoration BMPs

Other BMPs & Related Structural Measures

Volume & Peak Rate Reduction by 
Infiltration BMPs

Infiltration Basin
Subsurface Infiltration Bed
Infiltration Trench
Rain Garden / Bioretention
Dry well / Seepage Pit
Constructed Filter
Vegetated Swale
Vegetated Filter Strip
Infiltration Berm & Retentive 
Grading
Pervious Pavement with 
Infiltration Bed

Volume & Peak Rate Reduction BMPs
Vegetated Roof
Runoff Capture & Reuse

Other BMPs & Related Structural 
Measures

Level Spreader
Special Detention Areas

Restoration BMPs
Riparian Buffer Restoration
Landscape Restoration
Soil Amendment & Restoration
Floodplain Restoration

Runoff Quality & Peak Rate Control 
BMPs

Constructed Wetland
Wet Pond / Retention Basin
Dry Extended Detention Basin
Water Quality Filters & 
Hydrodynamic Devices

Constructed wetlands (above) and vegetated swales 
(top right) remove pollutants, and reduce peak flow 
rates and runoff volume.  



Rain Gardens are excavated shallow 
depressions, planted with native vegetation 
that can withstand dry and wet periods.  
Stormwater is collected in the rain garden 
and is both infiltrated into the ground and 
evapotranspired by the vegetation.  Rain 
gardens serve a variety of stormwater 
management functions, including 
improving water quality, recharging 
groundwater, and reducing volume and 
peak runoff rate.  

Rain gardens are highly adaptable and 
relatively easy to construct.  They can be 
incorporated into a variety of land use 
settings, including residential, commercial, 
ultra urban, industrial, highways/roads, 
parking lots, and various retrofit situations.  
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BMP Profile

Name Rain Garden 

Type Structural

Grouping Volume and Peak Rate 
Reduction by Infiltration

Stormwater 
Management 
Benefits

S Water Quality
S Groundwater 

Recharge
S Volume Reduction
S Peak Rate Control

Potential 
Applications

S Residential
S Commercial
S Ultra Urban
S Industrial
S Retrofit
S Highway/Road

RRRAAAIIINNN GGGAAARRRDDDEEENNNSSS

Rain gardens can be incorporated into most landscapes, including ultra urban retrofits (above left, Pittsburgh, PA) and 
residential areas (above right, Puyallup, WA).  Rain gardens can serve a variety of stormwater management functions, 

including improving water quality, recharging groundwater, and reducing volume and peak runoff rate.

Key Considerations for Rain Gardens

S Soil may need to be amended with 
compost to improve water holding 
capability

S Gravel bed below the rain garden 
can increase storage capacity

S Native plants, trees, and shrubs 
should be used

S Maintenance plan is essential

S Landscape can be modified to 
direct stormwater flow to rain 
garden (example: curb cuts or 
downspout disconnection)

S Through reduced maintenance 
costs and stormwater conveyance 
costs, rain gardens can be more 
cost effective than traditional 
landscaping
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BMP Profile

Name Constructed Wetland

Type Structural

Grouping Runoff Quality and 
Peak Rate BMP

Stormwater 
Management 
Benefits

Water Quality
Peak Rate 
Control
Groundwater 
Recharge
Flow Rate 
Reduction

Potential 
Applications

Residential
Commercial
Industrial
Retrofit

Constructed Wetlands (CWs), also known as 
stormwater wetlands, are shallow aquatic 
systems planted with emergent vegetation.  
They are highly effective at removing 
pollutants from stormwater; they also 
mitigate peak flow rates and reduce runoff 
volume. Beyond stormwater management,
CWs provide wildlife habitat and aesthetic 
value.    Design and maintenance is critical for
the ability of this BMP to function and be 
sustainable over time.  

Detention Basins, a basic BMP that 
temporarily stores stormwater, are often 
retrofitted into CWs in order to maximize 
stormwater management function of the 
space and obtain the added benefits.

Types of Constructed Wetlands
CWs can be designed as either online 
(hydrologically connected to existing 
waterway) or offline (not hydrologically 
connected to an existing waterway).   
They are often used in conjunction with 
other stormwater BMPs that mitigate flow 
and sediment.  They are grouped into the 
following categories:  

Shallow Wetlands
Extended Detention Shallow 
Wetlands
Pocket Wetlands
Pond/Wetland Systems

Water Quality Improvement
CWs improve water quality through a 
variety of mechanisms that include 
settling, filtration, biological de-
composition, and more. They are 
effective at removing many common 
stormwater pollutants such as 
phosphorus, nitrogen, suspended 
solids, and petroleum products.

Pollutant removal capacity can be 
affected by seasonal variations.  
Performance is typically highest 
during the growing season and 
lowest during the winter months. 

Constructed wetlands improve water quality, control peak flows, provide wildlife habitat, and much more.  They can 
be used in a variety of land use situations, including retrofit (above right) and recreational spaces (above left).

(OVER)



Information Technology Solutions
DESIGN AND MAINTENANCE CONSIDERATIONS
Proper design and maintenance are critical for the long-term viability of constructed 
wetlands.  Key considerations are listed below.

Hydrology 
Water conditions 
associated with 
CWs, including 
flow, depth, 
drainage area, 
etc.

Flow contributions from rain, runoff, and groundwater are 
essential for long term performance
Deeper areas should have a permanent water surface except 
during intense drought
Drainage area should be 5 acres for pocket wetlands or 10 acres 
for other types of constructed wetlands
A constant source of inflow can improve the health and 
functioning of constructed wetlands as well as reduce the 
drainage area requirements

Underlying 
Soils
Existing soils 
below CWs

Underlying soils must be identified, tested, and amended if 
necessary
Synthetic or highly-compacted soil liners may be needed to avoid 
excessive infiltration

Planting Soil
Soils used to 
plant vegetation

Soils with very high organic content should be used due to their 
ability to serve as a sink for pollutants, retain high amounts of 
water, and support plant growth

Vegetation
Plants in CWs
that provide 
many functions 
such as slowing 
water velocity & 
evapotranspiring 
water

Vegetation serves many functions, including reduction of flow 
velocity, promoting settling of suspended solids, limiting erosion, 
promoting filter, and much more
A diverse variety of tough, non-invasive perennial plants should be 
used
Several zones of vegetation are necessary; see table 6.6.1-1* in PA 
Stormwater BMP Manual for details

Configuration
Design and 
placement 
considerations

Ideal length to width ratio is at least 2:1
Construction should occur at least 10 feet from property lines and 
at least 50 feet from private wells
Critical components include forebay/inflows, vegetation and open 
water zones, outlets, and safety benches; see Chapter 6.6.1* in PA 
Stormwater BMP Manual for more detail

Buffer
Undeveloped 
area around CWs

Including a 25-foot buffer around the CW will improve habitat 
value, aesthetics, and wetland health
Buffer should include trees, shrubs, and native ground covers; 
existing trees should be preserved

Maintenance 
Access

Stabilized and permanent maintenance access is needed at the 
forebay, outlet, and embankment

Maintenance
Vegetation and 
engineered 
systems need to 
be inspected and 
maintained to 
sustain CWs
performance 
over time

A maintenance plan is necessary
Private facilities may require an easement, deed restriction, and/or 
legal measures to prevent neglect or removal
Vegetation inspections should occur every 2 to 3 weeks during the 
first growing season
Full inspections should occur 4x/year and after major storms 
during the first 2 years
Vegetation and sediment problems should be promptly corrected
Once established, inspections should occur semiannually and after 
major storms

oooooooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

A variety of tough, non-
invasive plants should be 
used in the various vegetation 
zones.  Joe Pye Weed (above) 
and   Grass Leaf Arrowhead 
(below) are native plants that 
thrive in a variety of the 
vegetation zones required for 
optimal performance of 
constructed wetlands.

Constructed wetlands can be 
sited in a variety of conditions, 
including residential, 
commercial, industrial, and 
retrofit situations.  The design 
and maintenance 
considerations should be 
followed in each of these 
applications.

This information was adapted from the Pennsylvania Stormwater Best Practices Manual. 
Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.

*Available for download at: http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-8305

Photo Credits:  rail.org, equionoxenvironmental.com, adaptationstories.com, phillywatersheds.org, nymphheadstrib.com, & daisydeadair.blogspot.com



Vegetated Swales are shallow channels, 
planted densely with vegetation, 
designed to reduce the rate of 
stormwater and encourage infiltration.  
Additional stormwater management 
benefits of vegetated swales include 
improved water quality and volume 
reduction.  

Vegetated swales can be incorporated 
into a variety of landscapes, including 
residential, commercial, industrial, and 
highways/roads. In areas with steep 
slopes, check dams can increase the 
effectiveness of vegetated swales by 
further slowing the rate of stormwater 
and therefore increasing opportunities 
for infiltration.     
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BMP Profile

Name Vegetated Swale 

Type Structural

Grouping Volume and Peak Rate 

Reduction by Infiltration

Stormwater 

Management 

Benefits

S Water Quality

S Peak Rate Control

S Volume Reduction

S Groundwater 

Recharge

Potential 

Applications

S Residential

S Commercial

S Industrial

S Retrofit

S Highway/Road

VVVEEEGGGEEETTTAAATTTEEEDDD SSSWWWAAALLLEEE

Vegetated swales can be incorporated into a variety of 

landscapes, including retrofit situations.  Above is an 

example of a parking lot that was retrofitted with a 

vegetated swale to perform on-site stormwater 
management and improve aesthetics.

S Better alternative to conventional 
conveyance systems due to ability 
to remove some pollutants and 
reduce speed of stormwater

S Utilize minimum of 24” of 
permeable soil beneath plants

S 12” – 24” of base rock layer should 
be placed below soil layer

S Plant with native vegetation that is 
tolerant of wet and dry conditions

S Maintenance plan is essential for 
long term success

S Can be designed to aesthetically 
enhance surroundings

S Should discharge to additional 
stormwater BMP or traditional 
stormwater infrastructure

Key Considerations for Vegetated Swales

In areas with steep slopes, check dams can be 

included in the design of a vegetated swale to 

increase stormwater management performance.  The 

check dams attenuate the water, slowing the peak 
rate and allowing more time for infiltration.



f

Runoff Capture and Reuse refers to the 
variety of techniques that are used to 
capture precipitation, store it for period of 
time, and reuse the water. Devices used 
to capture and store stormwater include 
rain barrels, cisterns, vertical storage 
mechanisms, and below-ground storage 
systems. These BMPs are most effective 
for use in controlling small, frequent 
storm events.

Stormwater management benefits of 
runoff capture and reuse devices include 
volume reduction, water quality 
improvements, peak rate control, and 
groundwater recharge. The ability of this 
BMP to perform each of these functions is 
dependent upon design and maintenance.  
This BMP can be applied in a variety of 
settings, including urban, residential, and 
commercial.  
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Photo credits: ecoartsoffla.org, 3.bp.blogspot.com, and consultant.archicadd.com

BMP Profile

Name Runoff Capture & Reuse

Type Structural

Grouping Volume and Peak Rate 
Reduction BMP

Stormwater 
Management 
Benefits

Volume 
Reduction
Water Quality 
Improvements
Peak Rate 
Control
Groundwater 
Recharge

Potential 
Applications

Residential
Commercial
Ultra Urban
Industrial
Retrofit

Some of the variations of runoff capture and reuse include underground storage (above left), rain barrels (above 
middle), and cisterns (above right).  These systems are often implemented with other BMPs such as vegetated 
swales, rain gardens, and/or pervious pavement to maximize stormwater management performance.  

Key Considerations for Runoff Capture Reuse

Most effective for use in small,
frequent storm events
Systems must bypass for large
storm events
Water should not be reused for
potable purposes

Captured water can be reused for irrigation or 
greywater needs such as flushing toilets
Systems must be winterized to avoid damage
from freezing
Devices should be protected from light in
order to avoid algae growth



Vegetated Roofs are roofs that are 
covered with specialized media and 
planted with vegetation; this enables the 
roof to hydrologically perform in a manner 
similar to vegetated surfaces. The media 
holds water, which is eventually 
evapotranspired by the plants. They can 
be installed on flat and/or pitched roofs 
with a slope of </= 30% in a variety of 
settings.

Vegetated roofs’ primary function in 
stormwater management is volume 
reduction. Additional stormwater benefits 
include water quality improvements and 
some peak rate control. Environmental 
benefits beyond stormwater control 
include building temperature moderation
and wildlife habitat.
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BMP Profile

Name Vegetated Roof

Type Structural

Grouping Volume and Peak 
Rate Reduction BMP

Stormwater 
Management 
Benefits

Volume 
Reduction
Water Quality 
Improvements
Peak Rate 
Control

Potential 
Applications

Residential
Commercial
Ultra Urban
Industrial
Retrofit

The 1st green roof (above) in Westmoreland County is 
located at the County Conservation District’s office.  
This installation was part of extensive sustainable 
stormwater retrofit solutions across the site.
Photo: wcdpa.com

A green roof was installed on the Allegheny County 
Office Building (above) in 2010 as a demonstration 
project. There are four types of green roof 
technologies and extensive monitoring equipment in 
place.     Photo: eislerlandscapes.com

Key Considerations for Vegetated Roofs

Structural competency must be 
verified for both dead loads (when 
dry) and live loads (with rainfall 
retention)
Require optimal waterproofing system 
to protect against biological and root 
damage

Should not be fertilized or irrigated in 
order to achieve maximum benefits
Performance is improved when 
coupled with ground infiltration 
measures
Internal building drainage should be 
designed to manage large rainfall 
events without inundating the cover



Riparian Buffer Restoration (RBR) is the 
restoration of the area surrounding streams, 
lakes, ponds, and wetlands.  The restoration 
of these areas provides numerous 
stormwater management benefits, including 
water quality improvement, volume 
reduction, groundwater recharge, and peak 
rate control.  Benefits beyond stormwater 
management are numerous, including 
providing wildlife habitat and providing 
aesthetic value.

RBR can be applied in a variety of settings, 
including forested landscapes, agricultural 
areas, suburban/developing sites, and urban 
areas.  Design guidelines are available for 
these various landscapes in the PA 
Stormwater Best Management Practices 
Manual.    

WATER RESOURCE

CENTER

FACT SHEET

STRUCTURAL STORMWATER BMPS

Southwestern 
Pennsylvania 
Commission

WATER 

RESOURCE 

CENTER

Mission
To promote regional 

collaboration on 

water topics; be a 

leader in facilitating 

coordination and 

education; and 

provide technical 

assistance to its 

member 

governments.

Two Chatham Center
Suite 500
112 Washington Place
Pittsburgh, PA 15219-3451
Voice (412) 391-5590
Fax (412) 391-9160
www.spcwater.org

BMP Profile

Name Riparian Buffer 
Restoration

Type Structural

Grouping Restoration BMP

Stormwater 
Management 
Benefits

S Water Quality
S Volume 

Reduction
S Groundwater 

Recharge
S Peak Rate Control

Potential 
Applications

S Residential
S Commercial
S Ultra Urban
S Industrial
S Retrofit

Portions of Nine Mile Run
(City of Pittsburgh) were 
restored in 2006.  The photo 
to the left shows a portion of
the restored riparian buffer 
area in 2014.  Stormwater 
management functions of 
riparian buffer restoration 
projects become increasingly 
effective as the restoration 
vegetation grows.

S Land owner permission and support is 
critical

S Buffer width of 100’ is preferred; 35’ is 

considered the minimum width
S Forested buffers are the most 

effective for stormwater management 
and supporting wildlife 

S Establish a plan for short term and 
long term maintenance and 
monitoring

S Use native trees, shrubs, and plants

Key Considerations for Riparian Buffer Restoration 

S Buffers can be restored along 
perennial (flowing year-round), 
intermittent (seasonal / flows part of 
year), and ephemeral (flows after 
precipitation events) streams

S In addition to buffers around streams 
and rivers, riparian buffers around 
lakes, ponds, and wetlands are also 
very important. They can be restored 
with guidelines available in the PA 
Stormwater BMP Manual.

This information was adapted from the Pennsylvania Stormwater Best Practices Manual. 
Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.



Floodplain Restoration aims to restore a 
floodplain to conditions present prior to 
development.  It is a system-based BMP that 
strives to mimic undisturbed conditions 
between stream system elements: 
groundwater, stream surface flow, soils, and 
root systems of vegetation.  This BMP has 
the ability to address problems on many 
scales, from the site level to the watershed 
level.

Stormwater management benefits of 
floodplain restoration include substantial 
water quality improvements, peak rate 
control, groundwater recharge, and volume 
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BMP Profile

Name Floodplain Restoration

Type Structural

Grouping Restoration BMP

Stormwater 
Management 
Benefits

S Water Quality
S Peak Rate Control
S Volume Reduction
S Groundwater 

Recharge

Potential 
Applications

S Residential
S Commercial
S Industrial
S Highway/Road
S Ultra Urban

S Effectively reduces flooding damage
S Greatly reduces or stops streambank 

and channel erosion
S Easily integrated into site planning 

process
S Maintenance and monitoring plans are 

important
S Must follow local, state, and federal 

floodplain requirements

Key Considerations for Floodplain Restoration 

S Floodplain restoration can be used as a 
BMP on-site or downstream from a 
development site

S Existing watershed conservation plans 
and inventories can help guide the 
selection of restoration areas

S Potential for incorporation of 
greenways and/or trails with 
floodplain restoration project

This information was adapted from the Pennsylvania Stormwater Best Practices Manual. 
Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.

Photos: landstudies.com

reduction.   Additional benefits of floodplain 
restoration include but are not limited to: increased aquatic and terrestrial habitats;
increased wetland areas and native plants in floodplain; reduction of invasive plants;
increased riparian areas; and, thermal cooling of stream baseflow.   

Floodplain restoration is very effective for stormwater management, provides habitat, and much more.  Shown above is 
Saucon Creek pre-restoration (left) and post-restoration (right) at locations in close proximity.



Dry Extended Detention Basins (DEDBs) are 
detention basins which are designed to 
provide temporary stormwater storage and 
water quality benefits.  The temporary 
storage of stormwater prevents 
downstream flooding.  Water quality 
benefits are achieved through sediment 
settling out of the stormwater while held in 
the DEDB.  DEDBs are often used in 
conjunction with other BMPs to maximize 
stormwater management benefits on site.    

The DEDB is a design enhancement from the 
Dry Detention Basin, which has been 
popular since the 1970s.  The extended 
detention of stormwater maximizes water 
quality benefits.  
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Photo Credits: unce.unr.edu & stormwaterpa.org

BMP Profile

Name Dry Extended Detention 
Basin

Type Structural

Grouping Runoff Quality and Peak 
Rate BMP

Stormwater 
Management 
Benefits

Peak Rate Control
Water Quality
Volume Reduction

Potential 
Applications

Residential
Commercial
Ultra Urban
Industrial
Retrofit
Highway/Road

Fun Fact: Detention basins and retention basins are often confused.  A detention basin 
is designed to temporarily hold water, thus detaining it for a specific design period.  A 
retention basin is designed as to hold water until it eventually evaporates or infiltrates 
into the ground, thus retaining the water. 

The primary 
stormwater 

management benefit
of dry extended 
detention basins 
(left and right) is 

peak rate control.  
Water quality 

benefits can also be 
achieved when 

water is held for an 
extended period.

Key Considerations for Dry Extended Detention Basins

Require periodic sediment removal
Primary function is peak rate 
control, although some water 
quality and volume reduction 
benefits can be achieved
Minimum DEDB width is 10 feet
Minimum length-to-width ratio is 2:1

Forebays are required and should 
be vegetated
Diverse native plants, trees, and 
shrubs should be used for basin 
bottom
Outlet should be designed to detain 
stormwater for extended periods



Landscape Restoration describes the use of 

sustainable landscaping practices in areas 

beyond riparian buffers and other specially 

protected areas.  Landscape restoration 

includes the conversion of turf to meadow;

the restoration of meadow areas; and, the 

reforestation of forested areas. Landscape 

restoration is exceptionally effective at 

improving water quality.  Other stormwater 

management functions of landscape 

restoration can include groundwater 

recharge, volume reduction, and peak rate 

control.  Landscape restoration can be used 

in a variety of land use settings, including 

residential, commercial, industrial, highway 

areas, and more.    
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BMP Profile

Name Landscape Restoration

Type Structural

Grouping Restoration BMP

Stormwater 

Management 

Benefits

Water Quality

Volume Reduction

Groundwater 

Recharge

Peak Rate Control

Potential 

Applications

Residential

Commercial

Industrial

Retrofit

Highway/Road

Ultra Urban

Use native plants for restoration areas 

and landscaped areas

Minimize or eliminate use of pesticides 

and fertilizers

During development process, avoid 

soil compaction, establish erosion 

controls, and minimize disturbance

Restored meadows and forests 

require minimal maintenance in 

comparison to formal landscape

Key Considerations for Landscape Restoration 

Stormwater management benefits 

increase as native plants and trees 

become more established

Soil, geology, terrain, history of site, 

existing native and non-native 

vegetation, and sensitive habitats 

should be carefully considered during 

planning and planting

Planting should not be done during 

drought

This information was adapted from the Pennsylvania Stormwater Best Practices Manual. 

Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.

Converting turf grass into meadow is one type of landscape restoration.  Landscape restoration is a 

stormwater management BMP that greatly increases water quality and can also provide peak rate control, 

volume reduction, and recharge groundwater. Photos: 2.bp.blogspot.com & countrylawn.webs.com

  



Wet Ponds (WPs), also called Retention 
Basins, are stormwater basins that include a 
permanent pool of water as well as 
additional capacity for temporary storage of 
stormwater. They are effective at controlling
peak stormwater rates and also provide 
water quality benefits. Beyond stormwater 
management, WPs can also provide aesthetic 
and wildlife benefits.  WPs can be used in a 
variety of land use settings, including 
residential, commercial, ultra urban, 
industrial, retrofit, and highways/roads.

WPs can be designed as either online 
(hydrologically connected to existing 
waterway) or offline (not hydrologically 
connected to an existing waterway).   They 
are often used in conjunction with other
stormwater BMPs that mitigate sediment
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BMP Profile

Name Wet Pond / Retention 
Basin

Type Structural

Grouping Runoff Quality and Peak 
Rate BMP

Stormwater 
Management 
Benefits

S Peak Rate Control
S Water Quality
S Volume Reduction
S Groundwater 

Recharge

Potential 
Applications

S Residential
S Commercial
S Ultra Urban
S Industrial
S Retrofit
S Highway/Road

accumulation.  Existing dry detention basins can be retrofitted into a WP in order to 
achieve additional benefits.

Including a 25-foot vegetated buffer around the 
wet pond (above) can greatly enhance pond 
health, mediate water temperature, provide 
habitat, and aesthetics.  Photo: utahkoi.com

Wet ponds are relatively easy to construct and 
maintain. Their stormwater management 
functions include peak rate control and water 
quality improvement.  Photo: rwmwd.org

Key Considerations for Wet Ponds
S Require sufficient source of inflow 

to maintain permanent pool and 
biological health

S Need high groundwater table
S Should include a forebay for 

sediment collection and removal
S Typically cover 1% - 3% of the total 

drainage area 

S Vegetation is a key element of the 
functioning and health of a WP

S Should be surrounded by dense 
emergent wetland vegetation

S Can discharge warm water; must be 
used with caution near 
temperature-sensitive waterbodies 

S Minimum length to width ratio 2:1





Non Structural Stormwater Best Management Practices (BMPs) focus on the
prevention of stormwater generation, therefore effectively reducing runoff volume,
and decreasing development costs while increasing property value and marketability.
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Non structural BMPs refer to the suite of options available to avoid and/or minimize
damages associated with stormwater volumes and runoff from development. The most
effective way to manage stormwater begins with the prevention of problems. It is much
more efficient and cost effective than attempting to correct problems after
development has occurred. Utilizing non structural BMPs is the most important step in
managing runoff.

The Pennsylvania Best Management Practices Manual
divides Non Structural BMPs into the following groups:

Protect Sensitive and Special Value Resources
Cluster and Concentrate
Minimize Disturbance and Minimize
Maintenance
Reduce Impervious Cover
Disconnect / Distribute / Decentralize
Source Control

Protect Sensitive and Special Value
Resources

Protect Sensitive / Special Value
Features
Protect / Conserve / Enhance
Riparian Areas
Protect / Utilize Natural Flow
Pathways in Overall Stormwater
Planning and Design

Cluster and Concentrate
Cluster Uses at Each Site; Build
on Smallest Area Possible
Concentrate Uses Area wide
through Smart Growth Practices

Reduce Impervious Cover
Reduce Street Imperviousness
Reduce Parking Imperviousness

Disconnect / Distribute / Decentralize
Rooftop Disconnection
Disconnection from Storm
Sewers

Minimize Disturbance and Minimize
Maintenance

Minimize Total Disturbed Area
Minimize Soil Compaction in
Disturbed Areas
Re Vegetate and Re Forest
Disturbed Areas Using Native
Species

Source Control
Streetsweeping

Protection of sensitive areas, such as this riparian
area and steep slopes (top right) and forested
wetland (bottom right) are examples of non
structural BMPs. Photos : summitpost.org & Erin Kepple
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For More Information

To learn more about 

stormwater problems and 

solutions, visit the following 

websites:

EPA.gov

depweb.state.pa.us

pacd.org

bmpdatabase.org

spcwater.org

This information was adapted from the Pennsylvania Stormwater Best Practices Manual.

Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more. 

Benefits of Non-Structural BMPs

There are environmental, economic, and social 

benefits associated with incorporating non-

structural BMPs into site planning and 

development.  These benefits may include but 

are not limited to:

Environmental

Maintains a more natural and functional 

landscape

Promotes harmony between development 

and existing natural systems 

Mitigates flooding through reductions of 

peak flows

Retains wildlife habitat and supports 

biodiversity

Reduces soil erosion

Protects drinking water supply through 

groundwater recharge

Encourages decentralized treatment, 

infiltration, and evaporation of 

precipitation, helping to prevent negative 

consequences associated with stormwater

Protects water quality and aquatic habitat

Protects and improves air quality

Economic

Reduction in stormwater infrastructure 

costs 

Disconnection of impervious surfaces to 

infiltration areas decreases pressure on 

existing stormwater or combined sewer 

system

May help to increase community 

marketability and property values

Reduces development cost

Rooftop disconnection and use of rain 

barrels can save money for landscape 

irrigation 

Social

Preserves open space

Reduces heat island effect

Provides recreational opportunities

Improves neighborhood aesthetics

Reduces noise pollution
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Protecting, conserving, and enhancing riparian areas is an 

important non-structural BMP.  Riparian areas are very effective at 

protecting and improving water quality.  This non-structural BMP 

has many additional stormwater management benefits, including 

but not limited to: volume reduction, groundwater recharge, and 

peak rate control.  

For More Information

To learn more about non-structural BMPs, 

stormwater management, and more, visit the 

following websites:

http://water.epa.gov/infrastructure/greure/index.cfm  

http://spcwater.org/ed_bmp_specnonstruct.shtml

http://www.stormwaterpa.org/non-structural-

bmps.html

http://www.bmpdatabase.org/

http://www.elibrary.dep.state.pa.us/dsweb/View/Coll

ection-8305



Cluster Uses at Each Site; Build on Smallest
Area Possible (CUES/BSAP) is a design and
development strategy which reduces site
disturbance through clustering proposed
uses together, building vertically, and
moving uses closer together. CUES/BSAP is
highly effective at preventing the generation
of and managing stormwater. Stormwater
management benefits of CUES/BSAP include
water quality protection and improvement,
runoff volume reduction, groundwater
recharge, and peak rate control. Benefits
beyond stormwater management include
the preservation of open space, wildlife
habitat, improved aesthetics, increased
recreation opportunities, air quality,
temperature moderation, and more.

habitat, and thermal protection for fish and other
wildlife.

WATER RESOURCE 

CENTER 

FACT SHEET

NON-STRUCTURAL STORMWATER BMPS

Southwestern
Pennsylvania
Commission

WATER 

RESOURCE

CENTER

Mission
To promote regional 

collaboration on 

water topics; be a 

leader in facilitating 

coordination and 

education; and 

provide technical 

assistance to its 

member 

governments.

Two Chatham Center 
Suite 500 
112 Washington Place 
Pittsburgh, PA 15219-3451 
Voice (412) 391-5590 
Fax (412) 391-9160 
www.spcwater.org 

This information was adapted from the Pennsylvania Stormwater Best Practices Manual.
Check out SPC’s other fact sheets to learn more about specific BMPs, flooding, and more.

Photos: lakecountyil.gov

BMP Profile

Name Cluster Uses at Each
Site; Build on Smallest
Area Possible

Type Non Structural

Grouping Cluster and Concentrate

Stormwater
Management
Benefits

Water Quality
Volume Reduction
Groundwater
Recharge
Peak Rate Control

Potential
Applications

Residential
Commercial
Retrofit
Industrial
Ultra Urban

Key Considerations of Cluster Uses at Each Site; Build on Smallest Area Possible

Links with other non structural BMPs
such as reducing imperviousness
associated with parking and streets,
utilizing natural flow pathways, and
preserving sensitive and special value
features
Maximizes sense of place design
qualities for residents

Zoning and municipal ordinances
may affect the ability to cluster
Can reduce development costs
Maintenance costs of undisturbed
open space are typically lower
Can reduce infrastructure
maintenance costs associated with
street sweeping, sewer, water, etc.

CCCLLLUUUSSSTTTEEERRR UUUSSSEEESSS AAATTT EEEAAACCCHHH SSSIIITTTEEE

Clustering uses and building on the smallest area possible (above right) generates significantly less
stormwater quantity and quality challenges than conventional development (above left).



Minimize Disturbed Area – Grading (MDA G)

is a non structural best management practice

(BMP) that focuses on minimizing grading

and site disturbance while maximizing soil

restoration and the conservation of existing

site vegetation. MDA G includes practices

such as modifying the alignment of roads

and disturbance areas to minimize necessary

grading. MDA G can be applied to any site

development; however, it is most effective

when coupled with other non structural

BMPs such as the protection of sensitive

(e.g., steep slopes) and special value features

(e.g., riparian areas and wetlands).

Stormwater management benefits of MDA G

include runoff volume reduction,

groundwater recharge, peak rate control,
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BMP Profile

Name Minimize Disturbed
Area Grading

Type Non Structural

Grouping Minimize Disturbance
and Minimize Grading

Stormwater
Management
Benefits

Peak Rate Control
Volume Reduction
Water Quality
Groundwater
Recharge

Potential
Applications

Residential
Commercial
Industrial
Retrofit
Ultra Urban
Highway/Road

Key Considerations of Minimize Disturbed Area Grading

Minimize construction traffic locations
Minimize stockpiling and storage areas
during construction
Restore soil permeability (ability of soil
to infiltrate water) through soil
restoration efforts
Does not generate additional
maintenance needs

Municipal zoning and ordinances can
be used to encourage non structural
BMPs in site planning and
development, including MDA G
Areas that have been compacted
during development become semi
impervious, therefore, it is critical
that disturbed soils are restored

MMMIIINNNIIIMMMIIIZZZEEE DDDIIISSSTTTUUURRRBBBEEEDDD AAARRREEEAAA

and the protection and improvement of water quality.

Areas that are disturbed during grading
(above) are prone to soil erosion and
compaction.

Protection of special value resources, such as
woodlands (above), can help to prevent the
generation of stormwater related problems.



Reducing Street Imperviousness (RSI) and

Reducing Parking Imperviousness (RPI) are

two non structural best management

practices (BMPs) that can be highly

effective for stormwater management

when incorporated into site design and

development. RSI includes minimizing

street widths and lengths; RPI includes

reducing the impervious area associated

with parking through practices such as

designating overflow parking on an area

that is pervious. Specific stormwater

management functions of reducing

impervious cover include runoff volume

reduction, peak rate control, groundwater

recharge, and improved water quality.
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BMP Profile

Name Reduce Street
Imperviousness and
Reduce Parking
Imperviousness

Type Non Structural

Grouping Reduce Impervious
Cover

Stormwater
Management
Benefits

Peak Rate Control
Groundwater
Recharge
Volume Reduction
Water Quality

Potential
Applications

Residential
Commercial
Industrial

Key Considerations for Reducing Street and Parking Imperviousness

RSI can be achieved through
alternative street layouts, on street
parking restrictions, minimizing radii of
cul de sacs, and using permeable
pavers
Consult local fire code standards,
construction codes, and ADA
requirements
Preventative stormwater management

RPI can be achieved through
narrowing traffic lanes, using
slanted parking stalls, and utilizing
pervious materials in the primary
and/or overflow parking areas
Reduction in paved area can
significantly reduce costs
RSI and RPI are components of Low
Impact Development

The PA Stormwater BMP Manual groups RSI and RPI into the overall category of

Reduce Impervious Cover.

Reducing the

impervious area

associated with

streets and parking

can be done

through a variety of

innovative ways

such as installing

curb bump outs

(left) or using

permeable pavers

for parking areas.

MMMIIINNNIIIMMMIIIZZZEEE IIIMMMPPPEEERRRVVVIIIOOOUUUSSS AAARRREEEAAA



Protect / Conserve / Enhance Riparian Areas
(PCERA) is a non structural best management
practice (BMP) that preserves and enhances
vegetated areas that are adjacent to streams
and rivers. While this BMP focuses on stream
and river riparian areas, it should be noted
that riparian buffers around other
waterbodies such as lakes, ponds, and
wetlands are also very valuable. Riparian
areas perform important stormwater and
ecosystem functions. Stormwater
management functions of riparian areas
include water quality protection and
improvement, runoff volume reduction,
groundwater recharge, stream bank and
channel stabilization, and some peak runoff
rate control. Ecosystem functions include
providing a food supply, habitat, and thermal
protection for fish and other wildlife.

habitat, and thermal protection for fish and other
wildlife.
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BMP Profile

Name Protect / Conserve /
Enhance Riparian
Areas

Type Non Structural

Grouping Protect Sensitive and
Special Value
Resources

Stormwater
Management
Benefits

Water Quality
Volume Reduction
Groundwater
Recharge
Peak Rate Control

Potential
Applications

Residential
Commercial
Industrial
Retrofit
Highway/Road

Key Considerations of Protect / Conserve / Enhance Riparian Areas

Maximize buffer widths to maximize
stormwater and ecosystem benefits
In Pennsylvania, riparian areas are
forested under undisturbed conditions
Forested buffers are the most
effective for stormwater management
and wildlife habitat

When enhancing a riparian area that
has been degraded by past practices,
native trees, shrubs and plants
should be used
Municipal zoning and ordinances can
be used to establish riparian buffer
requirements

PPPRRROOOTTTEEECCCTTT RRRIIIPPPAAARRRIIIAAANNN AAARRREEEAAASSS

Preserving and enhancing riparian areas is one of the most effective ways to manage
stormwater and protect Pennsylvania’s waterways.



Protect Sensitive and Special Value Features

(PSSVF) is a non structural best management

practice (BMP) that protects areas with

stormwater impact sensitivities as well as

areas that hold important stormwater

functional values. Areas with stormwater

impact sensitivities include but are not

limited to: steep slopes, historical and natural

resources, and adjoining properties. Areas

with special stormwater functional values

include but are not limited to: floodplains,

riparian areas, wetlands, woodlands, and

natural flow pathways. Stormwater

management functions of PSSVF include

runoff volume reduction, groundwater

recharge, peak runoff rate control, and

protection and improvement of water quality.
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BMP Profile

Name Protect Sensitive and
Special Value Features

Type Non Structural

Grouping Protect Sensitive and
Special Value Resources

Stormwater
Management
Benefits

Peak Rate Control
Volume Reduction
Water Quality
Groundwater
Recharge

Potential
Applications

Residential
Commercial
Industrial
Retrofit
Highway/Road
Ultra Urban

Key Considerations of Protecting Sensitive and Special Value Features

Disturbing areas with important
stormwater functional values, such as
floodplains, may double or triple the
amount of site runoff
Sensitive and special value features
should be identified and mapped to
guide the site design process

Clustering (building on the smallest
area possible) is an effective way to
achieve the stormwater benefits
associated with PSSVF, as well as
reduce construction costs associated
with land clearing, grading,
sidewalks, utility infrastructure, etc.

PPPRRROOOTTTEEECCCTTT SSSPPPEEECCCIIIAAALLL VVVAAALLLUUUEEE

FFFEEEAAATTTUUURRREEESSS

Protecting areas with special stormwater functional values, such as wetlands (above left),
woodlands (above right), and riparian areas is a highly effective tool for stormwater management.

Benefits beyond stormwater management can include protection of open space and wildlife

habitat, as well as the potential to increase property values and improve aesthetics.



Protect / Utilize Natural Flow Pathways in

Overall Stormwater Planning and Design is a

non structural best management practice

(BMP) that can minimize stormwater

impacts associated with site development.

Protecting natural drainage features such as

swales, depressions, and ephemeral streams

during site development can provide a

variety of stormwater management

functions, including reducing peak runoff,

improving water quality, and reducing runoff

volume. Benefits beyond stormwater

management can include protection of open

space and wildlife habitat, as well as the

potential to increase property values and

improve aesthetics.
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BMP Profile

Name Protect / Utilize Natural
Flow Pathways in
Overall Stormwater
Planning and Design

Type Non Structural

Grouping Protect Sensitive and
Special Value Resources

Stormwater
Management
Benefits

Peak Rate Control
Volume Reduction
Water Quality

Potential
Applications

Residential
Commercial
Industrial
Retrofit
Highway/Road

Key Considerations for Protecting/Utilizing Natural Flow Pathways

Natural drainage features should guide
site design
Planting native vegetation buffers
around natural drainage features can
enhance their stormwater
management performance
Natural flow pathways should be
protected from disturbance (such as
clearing or filling) during construction

Performance of natural drainage
features may be enhanced through a
variety of ways, such as planting a
native vegetation buffer to slow
flow, improve water quality, and
increase evapotranspiration;
installing check dams to slow flow;
and/or creating berms around the
features to increase storage capacity

PPPRRROOOTTTEEECCCTTT NNNAAATTTUUURRRAAALLL FFFLLLOOOWWW

PPPAAATTTHHHWWWAAAYYYSSS

Utilizing natural flow pathways for stormwater management can greatly reduce the need
for engineered stormwater systems. Natural flow pathways typically require
little maintenance as long as they are incorporated properly into a site design (e.g.,
protected from erosive stormwater flows).

Preserving and utilizing

natural features such as

depressions (left) and

ephemeral streams

(right) during site

development can

minimize stormwater

impacts associated with

site development.
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Sample SWMP Outline 

S Introduction 

S MCM 1: Public Education and Outreach 

o BMPs 1-4

§ Measurable Goals

S MCM 2: Public Involvement and Participation 

o BMPs 1-3

§ Measurable Goals

S MCM 3: Illicit Discharges Controls 

o BMPs 1-6

§ Measurable Goals

S MCM 4: Construction Site Runoff Control 

o BMPs 1-4

§ Measurable Goals

S MCM 5: Post-Construction Stormwater Management 

o BMPs 1-6

§ Measurable Goals

S MCM 6: Pollution Prevention and Good Housekeeping 

o BMPs 1-3

§ Measurable Goals

S Outfall Inventory Checklist 

S TMDL Plan (if applicable) 

Refer to Sample Appendix A in your individual permit for more 

information regarding the Stormwater Management Program. 

One common issue found in audits is that the SWMP 

does not identify pollutants of concern, 

“impairments” or address TMDLs. 

For more information about the 303(d) ist and TMDLs:

303(d) List 

http://www.dep.pa.gov/Business/Water/PointNonPointM

gmt/WaterQuality/Pages/Integrated-Water-Quality-

Report-2014.aspx#.V0btMXLD9aQ  

TMDLs 

http://www.dep.pa.gov/Business/Water/PointNonPointM

gmt/StormwaterMgmt/Stormwater/Pages/default.aspx  

Stormwater Management Program 

Each MS4 permittee must create a Stormwater Management 

Program (SWMP) to minimize the impacts from runoff. A SWMP 

must be completed to comply with the NPDES MS4 General 

Permit. The SWMP requires municipalities to focus on six 

Minimum Control Measures (MCMs). In the permit application, 

the permittee indicates whether the BMPs and Measurable Goals 

under each of the six MCMs follow Appendix A in the permit, or 

whether alternative BMPs and Measurable Goals for any of the 

MCMs are provided. The permittee is required to satisfy all 

requirements of the Stormwater Management Program as a 

condition of the permit during the term of your permit.  

To the right is an outline of a typical SWMP, which will give you 

an idea of what should be included in this plan. All plans should 

be reviewed/updated annually. 

An introduction may be written to tie the document together that 

provides background information, the goal of the plan, and how 

they plan to assess the progress/value of plan implementation.  

 introduction could include, but is not limited to: land area

total, population, number of acres of  for the

permit, a breakdown of the residential, industrial, commercial and 

undeveloped land, where the stormwater discharges go, impaired 

waterways, any TMDL pollutants, and/or how to assess the 

effectiveness of the SWMP. 

Each surface water in the state has designated use(s) to be 

protected. Each designated use has water quality standards and 

criteria assigned to protect the designated use(s). Water quality 

standards for all Pennsylvania surface waters can be found in Pa 

Code: Chapter 93 - Water Quality Standards and Chapter 16 - 

Water Quality Toxics Management Strategy. 

Surface waters that do not meet water quality standards for the 

designated uses are commonly called “impaired” and are placed 

on the federal Clean Water Act (CWA) Section 303(d) List. Once on 

the 303 (d) List, a TMDL will be developed to address the 

pollutant(s) of concern.  

Identifying impairments allows you to focus your program efforts 

on improving water quality prior to a TMDL being issued. Water 

quality impairments and/or TMDLs within the MS4 permittee 

boundaries need to be incorporated into the plan and MS4 

program. 

It is anticipated that the new PAG13 will be released March 

2018, so check the DEP Program Updates section often for any 

changes or additional guidance.  



Minimum Control Measures (MCMs) 

Implementation Options 

Program Evaluation and Assessment 

Documentation 



Minimum Control Measure #1: Public Education & Outreach on Stormwater Impacts 

·
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·
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Minimum Control Measure #2: Public Participation/Involvement 

·

·

·

Active Outreach Passive Outreach 

Examples Examples 
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Cons Cons 
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Minimum Control Measure #3: Illicit Discharge Detection & Elimination 
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Minimum Control Measure #4: Construction Site Runoff Control  
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Minimum Control Measure #5: Post-Construction Stormwater Management  
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Minimum Control Measure #6: Pollution Prevention/Good Housekeeping 

·
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Record-Keeping & Reporting Strategies 

Documentation Needed by MCM
ü
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Office and Field Inspections 

ü ü
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Items that will need to be available for review during the office inspection: 
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Field Inspections 

·
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Overview of Stormwater Best Management Practices (BMPs) 

·

·
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SAMPLE

3800-FM-BCW0521    12/2015 COMMONWEALTH OF PENNSYLVANIA 
MS4 Outfall Field Screening Report DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF CLEAN WATER 

MS4 OUTFALL FIELD SCREENING REPORT 

BACKGROUND INFORMATION

Permittee Name: NPDES Permit No.: PA

Date of Inspection: Outfall ID No.: 

Land Uses in Outfall Drainage Area (Select All): Latitude: ° ’ ”

Industrial Urban Residential Longitude: ° ’ ”

Commercial Suburban Residential Dry Weather Inspection? Yes No

Open Space Other: Date of Previous Precipitation: 

Amount of Previous Precipitation: in

Inspector Name(s): Were Photographs Taken?   Yes No

Are Photographs Attached?   Yes No

OUTFALL DESCRIPTION

TYPE MATERIAL SHAPE DIMENSIONS SUBMERGED 

Closed Pipe RCP CMP Circular Single Diameter:  in In Water

PVC HDPE Elliptical Double With Sediment

Steel Other Box Triple

Other Other

Open Channel Concrete Trapezoid Depth:   in

Earthen Parabolic Top Width:   in

Rip-Rap Other Bottom Width: 

Other

Dry Weather Flow Present at Outfall During Inspection?   Yes No (If No, skip to Certification Section)

Description of Flow Rate: Trickle  Moderate  Significant N/A 

DRY WEATHER FLOW EVALUATION

Does the dry weather flow contain color?   Yes No If Yes, provide a description below. 

Does the dry weather flow contain an odor?   Yes No If Yes, provide a description below. 

Is there an observed change in the receiving waters as a result of the discharge?  Yes  No
If Yes, provide a description below. 

Does the dry weather flow contain floating solids, scum, sheen or substances that result in deposits?   Yes No
If Yes, provide a description below.

2



SAMPLE

3800-FM-BCW0521    12/2015 
MS4 Outfall Field Screening Report 

Were sample(s) collected of the dry weather flow? Yes No   (If Yes, No. Samples: )

FIELD / LABORATORY ANALYSIS

PARAMETER RESULTS UNITS PARAMETER RESULTS UNITS

Flow Rate GPM Fecal Coliform No./100 mL

pH S.U. COD mg/L

Total Residual Chlorine 
(TRC)

mg/L BOD5 mg/L

Conductivity µmhos/cm TSS mg/L

Ammonia-Nitrogen mg/L TDS mg/L

Other: Oil and Grease mg/L

Other: Other: 

Indicate the parameters above that were analyzed by a DEP-certified laboratory:

ILLICIT DISCHARGES

Is the dry weather flow an illicit discharge? Yes No

If Yes, describe efforts made to determine the source(s) of the illicit discharge.

Describe corrective actions taken by the permittee in response to the finding of an illicit discharge.

Inspector Comments:

RESPONSIBLE OFFICIAL CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information 
submitted.  Based on my inquiry of the person or persons who manage the system or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowledge of violations. See 18 Pa. C.S. § 4904 (relating to unsworn falsification).

Responsible Official Name Signature

Telephone No. Date

2



SAMPLE

MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) 
ILLICIT DISCHARGE DETECTION & ELIMINATION (IDD&E) CHECKLIST 

This checklist may be used by MS4 permittees to ensure complete implementation of MCM #3 of MS4 NPDES permits.

Requirement
Check if 

Completed

BMP #1: Develop and maintain a written IDD&E program to detect, eliminate and prevent illicit 
discharges.  The program must be developed within one year of permit coverage for new 
permittees and updated and evaluated annually for renewal permittees.  The program must 
include:

a. Dry weather field screening of outfalls for non-stormwater flows.

b. Sampling of dry weather discharges for selected chemical and biological parameters.

c. Procedures for identifying priority areas.  These are areas with a higher likelihood of illicit
discharges, illicit connections or illegal dumping.  Priority areas may include areas with
older infrastructure, a concentration of high-risk activities, or past history of water pollution
problems.

d. Procedures for screening outfalls in priority areas during varying seasonal and
meteorological conditions.

e. Procedures for identifying the source of an illicit discharge when a contaminated flow is
detected at a regulated small MS4 outfall.

f. Procedures for eliminating an illicit discharge.

g. Procedures for assessing the potential for illicit discharges caused by the interaction of
sewage disposal systems (e.g., on-lot septic systems, sanitary piping) with storm drain
systems.

h. Mechanisms for gaining access to private property to inspect outfalls (e.g., land
easements, consent agreements, search warrants).

i. Procedures for program documentation, evaluation and assessment.

j. Recordkeeping – records must be kept of all outfall inspections, flows observed, results of
field screening and testing, and other follow-up investigation and corrective action work
performed under this program.

BMPs #2 & #3: Develop and maintain map(s) of your regulated small MS4.  The map(s) must 
be developed by the fourth year of permit coverage for new permittees and be updated as 
necessary.  The map(s) must depict the following:

a. Locations of all outfalls directly or indirectly discharging stormwater from your MS4.

b. Locations and names of all surface waters of the Commonwealth that receive discharges
from those outfalls.

c. The entire storm sewer collection system, including roads, inlets, piping, swales, catch
basins, channels, basins, etc.

d. Municipal and/or watershed boundaries.

BMP #4: Conduct outfall field screening, identify the source of any illicit discharges, and 
remove or correct any illicit discharges using procedures developed under BMP #1.
Specific requirements include the following:

a. New permittees – screen all identified MS4 outfalls at least twice during dry weather
during the permit term; screen at least forty percent of the total number of outfalls per
year.

b. Renewal permittees – screen all identified MS4 outfalls at least once during each permit
coverage term; for areas where past problems have been reported or known sources of
dry weather flows occur on a continual basis, outfalls must be screened annually.

2



SAMPLE

MS4 IDD&E Checklist 

Requirement
Check if 

Completed

c. If screening reveals dry weather flow, the discharge from the outfall and the area around
the outfall must be inspected visually for color, turbidity, sheen, floating or submerged
solids; for adverse effects on plants or animals in proximity to the outfall; and for odor.  If
the outfall produces any odor, or if the visual inspection shows any indication that the
discharge may contain pollutants, then samples of the discharge must be collected for
field and/or lab testing of selected chemical and biological parameters as part of a
process to determine if the dry weather flow is illicit.

d. Prioritize outfall screenings according to the perceived chance of illicit discharges within
the outfall’s contributing drainage area.

e. Inspections must be recorded on the Outfall Reconnaissance Inventory/Sample Collection
field sheet.

f. Adequate written documentation must be maintained to justify a determination that an
outfall flow is not illicit.  If an outfall flow is illicit, the actions taken to identify and eliminate
the illicit flow must be documented.

g. The results of outfall inspections and actions taken to remove or correct illicit discharges
must be summarized in periodic reports.

BMP #5: Enact a stormwater management ordinance to implement and enforce a stormwater 
management program that includes prohibition of non-stormwater discharges to the regulated 
small MS4.

a. New permittees – within the first year of coverage under the permit, new permittees must
enact and implement an ordinance from an Act 167 Plan approved by the Department in
2005 or later, the MS4 Stormwater Management Ordinance, or an ordinance that satisfies
all applicable requirements in a completed and signed MS4 Stormwater Management
Ordinance Checklist.

b. New permittees – submit a letter signed by a municipal official, municipal engineer, or the
municipal solicitor as an attachment to your first year report certifying the enactment of an
ordinance that meets all applicable requirements of this permit.

c. Renewal permittees – continue to maintain, update, implement, and enforce a Stormwater
Management Ordinance that satisfies all applicable requirements.

BMP #6: Provide educational outreach to public employees, business owners and employees, 
property owners, the general public and elected officials (i.e., target audiences) about the program 
to detect and eliminate illicit discharges.

a. During each year of permit coverage, appropriate educational information concerning illicit
discharges shall be distributed to the target audiences using methods outlined under
MCM #1 of the MS4 NPDES permit.

b. Establish and promote a stormwater pollution reporting mechanism (e.g., a complaint line
with message recording) by the end of the first year of permit coverage for the public to
use to notify you of illicit discharges, illegal dumping or outfall pollution.

c. Respond to all complaints in a timely and appropriate manner.  Document all responses,
include the action taken, the time required to take the action, whether the complaint was
resolved successfully.

2



SAMPLE

3800-FM-BPNPSM0489    8/2013 COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT 

MS4 COMPLIANCE INSPECTION REPORT 

OFFICE INSPECTION

Most Recent Annual/Progress Report Due Date: 

Date Most Recent Annual/Progress Report Submitted: 

List all deficiencies identified in the most recent Annual/Progress Report Review:

Describe the permittee’s progress with addressing deficiencies, if applicable:

Verify the presence of the following documentation; check “Yes” if available, “No” if not available, and “NA” if not applicable.

MCM Item Yes No NA

1

Public Education and Outreach Program (PEOP) (written plan)

Lists of target audience groups

Published stormwater educational materials

Two methods of distributing educational materials in past year

2

Public Involvement and Participation Program (PIPP) (written plan)

Public notice prior to adoption of any ordinance (municipal) or SOP (non-municipal)

At least one public meeting in past year

3

Illicit Discharge Detection and Elimination (IDD&E) Program (written plan)

Outfall inspection and illicit discharge tracking system

Complaint tracking system for illicit discharges

Map of all outfalls, receiving waters, stormwater collection system, swales, basins, etc.

Stormwater sampling and monitoring records

Ordinance (municipal) or SOP (non-municipal) prohibiting non-stormwater discharges

4

If not relying on PA’s program, a written stormwater associated with construction activities 
program (written plan)

If not relying on PA’s program, an ordinance (municipal) or SOP (non-municipal) requiring 
implementation of erosion and sediment control BMPs

If not relying on PA’s program, written procedures for managing public inquiries of local 
construction activities

5

If not relying on PA’s program, a written post-construction stormwater management plan 

If not relying on PA’s program, a tracking system containing post-construction BMPs

If not relying on PA’s program, inspection results of post-construction BMPs

An ordinance (municipal) or SOP (non-municipal) to enforce post-construction BMPs

An inspection program ensuring stormwater BMPs are properly operated and maintained

6

Inventory of municipal facilities and land uses that contribute to stormwater runoff

Written Operation & Maintenance Plan for municipal facilities addressing housekeeping

Written employee training program

Page: of Date: Permit No.: 

White – Regional Office Yellow – Permittee Pink – Inspector
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SAMPLE

3800-FM-BPNPSM0489    8/2013 COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT 

MS4 COMPLIANCE INSPECTION REPORT 

FIELD INSPECTION – BMPs

BMP Description: Structural BMP Non-Structural BMP

BMP Reported In:

Annual/Progress Report  Other  ( )

Locational Description: Structural BMPs Only:

Latitude: ° ’ ”

Longitude: ° ’ ”

Property: Public  Private

Is BMP Implemented or Being Implemented?  Yes  No

Who Is Responsible for O&M (Structural BMPs Only)?

Municipality  Other (Name: )

Comments/Deficiencies: Date Installed (Structural BMPs Only): 

Is BMP Located in Urbanized Area?  Yes  No

BMP Description: Structural BMP Non-Structural BMP

BMP Reported In:

Annual/Progress Report Other  ( )

Locational Description: Structural BMPs Only:

Latitude: ° ’ ”

Longitude: ° ’ ”

Property: Public  Private

Is BMP Implemented or Being Implemented?  Yes  No

Who Is Responsible for O&M (Structural BMPs Only)?

Municipality  Other (Name: )

Comments/Deficiencies: Date Installed (Structural BMPs Only): 

Is BMP Located in Urbanized Area?  Yes  No

BMP Description: Structural BMP Non-Structural BMP

BMP Reported In:

Annual/Progress Report  Other  ( )

Locational Description: Structural BMPs Only:

Latitude: ° ’ ”

Longitude: ° ’ ”

Property: Public  Private

Is BMP Implemented or Being Implemented?  Yes  No

Who Is Responsible for O&M (Structural BMPs Only)?  

Municipality  Other (Name: )

Comments/Deficiencies: Date Installed (Structural BMPs Only): 

Is BMP Located in Urbanized Area?  Yes  No

BMP Description: Structural BMP Non-Structural BMP

BMP Reported In:

Annual/Progress Report  Other  ( )

Locational Description: Structural BMPs Only:

Latitude: ° ’ ”

Longitude: ° ’ ”

Property: Public  Private

Is BMP Implemented or Being Implemented?  Yes No

Who Is Responsible for O&M (Structural BMPs Only)?  

Municipality  Other (Name: )

Comments/Deficiencies: Date Installed (Structural BMPs Only): 

Is BMP Located in Urbanized Area?  Yes  No

Page: of Date: Permit No.: 

White – Regional Office Yellow – Permittee Pink – Inspector
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2

www.spcwater.org

http://www.dep.pa.gov/Business/Water/PointNonPointMgmt/StormwaterMgmt/Stormwater/Pages/MS4-

Resources.aspx#.VxfJG_krKUk  

http://www.stormwaterpa.org/ 

http://www.dcnr.state.pa.us/cs/groups/public/documents/document/dcnr_006535.pdf 

3 Rivers Wet Weather is a nonprofit environmental organization created in 1998 to support 82 Allegheny County municipalities and 

the City of Pittsburgh in addressing the region’s wet weather overflow problem. 

http://www.3riverswetweather.org/

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-94978/11_3800-PM-BPNPSM0200k%20Ordinance%20Checklist.pdf

http://www.elibrary.dep.state.pa.us/dsweb/View/Collection- 1575

S EPA Public Education and Outreach on Stormwater Impacts Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#edu

S Westmoreland Conservation District Homeowner’s Guide to Stormwater 

http://wcdpa.com/wp-content/uploads/Homeowners-Stormwater-Guide.pdf  

S EPA “Getting in Step, A Guide for Conducting Watershed Outreach Campaigns” 

https://cfpub.epa.gov/npstbx/files/getnstepguide.pdf

S DEP Public Education Plan Template 

http://www.dep.pa.gov/Business/Water/PointNonPointMgmt/StormwaterMgmt/Stormwater/Pages/MS4-

Resources.aspx#.VxfnYfkrKUk  

S EPA Public Involvement/Participation Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#inv  



2

S Illicit Discharge Detection and Elimination Guidance Manual 

http://nepis.epa.gov/Exe/ZyNET.exe/20017KFK.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Qu

ery=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay

=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000010%5C

20017KFK.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-

&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&Se

archBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL  

S DEP Erosion and Sediment Pollution Control Program Manual (PDF)

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf

S Construction Site Complaint Form  

This form may be used by MS4s for logging and tracking complaints about construction stormwater issues. 

http://www.dep.pa.gov/Business/Water/PointNonPointMgmt/StormwaterMgmt/Stormwater/Pages/MS4-

Resources.aspx#.VxfJG_krKUk  

S EPA Construction Site Stormwater Runoff Control Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#constr  

S Westmoreland Conservation District Typical Best Management Practices for Construction Sites 

http://wcdpa.com/wp-content/uploads/WCD-BMP-Booklet-2016-web.pdf  

S DEP Pennsylvania Stormwater Best Management Practices Manual 

http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-8305  

S EPA Post-Construction Stormwater Management in New Development and Redevelopment Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#post  

S Westmoreland Conservation District Typical Best Management Practices for Construction Sites 

http://wcdpa.com/wp-content/uploads/WCD-BMP-Booklet-2016-web.pdf  

S Sample Municipal Facilities Operation and Maintenance Program Plan 

Optional MS4 MCM #6 model "Inventory" and "O&M Plan" 

http://www.dep.pa.gov/Business/Water/PointNonPointMgmt/StormwaterMgmt/Stormwater/Pages/MS4-

Resources.aspx#.VxfJG_krKUk 

S EPA Pollution Prevention/Good Housekeeping for Municipal Operators Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#poll  

S

S

S

DEP MS4 IDD&E Checklist 

Checklist may be used by MS4s to ensure complete implementation of MCM #3 of MS4 NPDES permits. 

http://www.dep.pa.gov/Business/Water/PointNonPointMgmt/StormwaterMgmt/Stormwater/Pages/MS4-

Resources.aspx#.VxfJG_krKUk  

DEP MS4 Outfall Field Screening Report 

http://www.elibrary.dep.state.pa.us/dsweb/View/Collection-12798  

EPA Illicit Discharge Detection and Elimination Resources 

https://www.epa.gov/npdes/national-menu-best-management-practices-bmps-stormwater#ill  
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MS4 and Grass Clippings

With the rains that occurred over the past several years, many of us have had to mow our lawns
more often. These heavy rains can also contribute to grass clippings ending up in storm water
runoff. Grass clippings that are blown into the street eventually enter the street storm drain.

When lawn clippings, fertilizers, soil, leaves, or animal wastes, are picked up by storm water
runoff, they are carried directly to our local streams and lakes. All of these materials including
grass clippings contain phosphorus. According to the U.S. EPA, phosphorus is one of the most
troublesome pollutants in storm water runoff and it is considered the primary cause of water quality
problems in our river and streams.

Grass clippings contribute nutrients such as nitrogen and phosphorous, which cause unwanted
and uncontrolled growth of algae and aquatic weeds in the waterways. Increased algae growth is
observed as green algae blooms or “scums” on the river and streams. Too much algae is harmful
to our natural water system. It blocks sunlight and prevents other plants from growing. When it
dies and decays, it also takes much needed oxygen away from fish. Limiting phosphorus reduces
algae blooms. According to the Northeast Wisconsin Stormwater Coalition, one bushel of fresh
grass clippings can contain 0.1 pounds of phosphorus is enough to produce 30 to 50 pounds of
algae.

When mowing your yard, make certain that you do not blow grass clippings into the street. The
City of Monessen has an MS4 Permit with the DEP which regulates stormwater and pollution
which may enter the streams from the storm system. The City was required to adopt an MS4
Ordinance adhering to these regulations. Lawn clippings blown into the street and not cleaned up
by the homeowner may enter the storm system and is a violation of the MS4 Ordinance. When
mowing, make the first few passes with the lawnmower blowing the grass clippings into the lawn
not the street. If there are grass clippings on the street or sidewalk, use a broom or leaf blower to
blow them back into the lawn. Do not use a hose to wash them into the street or storm drains.
Keeping your leaves and lawn clippings out of the streets and gutters will have significant benefits
for your river or stream. You can reduce the amount of phosphorus entering the river or stream
and keep one of our most precious renewable resources clean for the next generation.
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Winter Parking Lot and Sidewalk Maintenance Manual

Deicing Application Rate Guidelines for Roads 
24' of pavement (typical two - lane road) 

 

Pavement 

Temp. (ºF) 

and Trend 

( )

Weather 

Condition 

Maintenance 

Actions 

Application Rate in lbs/two - lane mile 

Salt 

Prewetted/ 

Pretreated 

With Salt Brine 

Salt Prewetted/ 

Pretreated  With 

Other Blends 

Dry Salt 
Winter Sand 

(abrasives) 



Winter Parking Lot and Sidewalk Maintenance Manual

Deicing Application Rate Guidelines for Parking Lots and Sidewalks 

 

 

Pavement 

Temp. (ºF) and 

Trend ( )

Weather 

Condition 

Maintenance 

Actions 

Application Rate in lbs/1000 square foot area 

Salt Prewetted/ 

Pretreated With 

Salt Brine 

Salt 

Prewetted/ 

Pretreated  

With Other 

Blends 

Dry Salt 
Winter Sand 

(abrasives) 



Step 4: Collect & Weigh Material
You will need either a sheet of canvas, a tarp, or a bucket to collect 

the material that is dispensed from the spreader, as well as a scale. 

Weight the object you are using to collect the material in, and record 

that value in the purple box above the discharge rate column. Collect 

material for 1 minute. Weigh the collected material and subtract the 

weight of the tarp/canvas/bucket. Record this value in the first purple 

column of the calibration chart. Do this 3 times for each conveyor/

auger setting that is typically used. Average these three values to-

gether and record in the orange column in the calibration chart. 

Information Technology Solutions 

WHY CALIBRATE? 

You can’t reduce your salt use if 

you don’t know how much salt 

you actually use! The goal of 

calibrating is to know how much 

material you are putting down 

on a roadway or parking lot for 

every setting on your truck that 

you use. This is why calibrating 

your equipment is the first step 

to reducing salt use and saving 

money! 

REMEMBER:

Each truck must be inde-

pendently calibrated for each 

material it will be used to spread 

(the salt calibration chart will be 

different than the sand calibra-

tion chart). 

Calibrations should be pre-

formed annually, or after a 

spreader is serviced. 

CALCULATIONS: 

There are a few simple calcula-

tions you must perform in order 

to complete the calibration. 

Once all of the necessary data is 

recorded, head back inside and 

warm up! Refer to the reverse 

side of this fact sheet for calcu-

lation instructions. 

Hydraulic-Run Spreader Calibration 
NH Best Management Pract ices 

Step 1: Load the Truck
Partially load the truck. Half of a full load should be 

more than adequate for calibration purposes. 

Step 3: Measure Spread Width
Measure the width that the material covers during spreading. 

Do this for each conveyor/auger setting you are calibrating. 

Round your numbers to the nearest half foot and record them 

in column “W” of the calibration chart (see reverse side). 

Step 2: Set Your Controls
Gate Height: Set the gate height to its lowest practical setting (~ 2”). 

This should be kept constant throughout the calibration process. If you 

find that not enough material is dispensed with this setting, try 2.5” to 3”.

Engine Speed: Warm the truck up and run the engine at the typical rate 

seen during spreading (approximately 2000 rpm).

Step 5: Perform Calculations 
Go inside and calculate your discharge rate using the calibration chart for each truck speed and conveyor/auger 

setting you normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you 

will be using is shown below: 

Step 6: Distribute Completed Calibration Cards! 
Put a copy of the calibration chart in the truck you just calibrated. Also, leave a copy of the calibration chart in 

the office so you have a copy incase the original is damaged. 

Produced in partnership with: 
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Step 4: Collect & Weigh Material
You will need either a sheet of canvas, a tarp, or a bucket to collect 

the material that is dispensed from the spreader, as well as a scale. 

Weight the object you are using to collect the material in, and record 

that value in the purple box above the discharge rate column. Col-

lect material for 1 minute. Weigh the collected material and subtract 

the weight of the tarp/canvas/bucket. Record this value in the first 

purple column of the calibration chart. Do this 3 times for each gate 

opening that is typically used. Average these three values together 

and record in the orange column in the calibration chart. 

Information Technology Solutions 

WHY CALIBRATE? 

You can’t reduce your salt use if 

you don’t know how much salt 

you actually use! The goal of 

calibrating is to know how much 

material you are putting down 

on a roadway or parking lot for 

every setting on your truck that 

you use. This is why calibrating 

your equipment is the first step 

to reducing salt use and saving 

money! 

REMEMBER:

Each truck must be inde-

pendently calibrated for each 

material it will be used to spread 

(the salt calibration card will be 

different than the sand calibra-

tion card). 

Calibrations should be pre-

formed annually, or after a 

spreader is serviced. 

CALCULATIONS: 

There are a few simple calcula-

tions you must perform in order 

to complete the calibration. 

Once all of the necessary data is 

recorded, head back inside and 

warm up! Refer to the reverse 

side of this fact sheet for calcu-

lation instructions. 

Pony Motor-Run Spreader Calibration 
NH Best Management Pract ices 

Step 1: Load the Truck
Partially load the truck. Half of a full load should be 

more than adequate for calibration purposes. 

Step 3: Measure Spread Width
Measure the width that the material covers during spreading. 

Do this for each gate setting you are calibrating. Round your 

numbers to the nearest half foot and record them in column 

“W” of the calibration chart (see reverse side). 

Step 2: Set Your Controls
Gate Height: Set the gate height to its lowest practical setting to start 

(approximately 1” to 1.5”). After the truck is calibrated for the lowest 

gate setting, calibrate for each 1/2” increment greater than the lowest 

setting. Continue until all gate settings you use are calibrated.

Engine Speed: Set the pony motor speed to the maximum setting, or 

to the setting you would normally use.

Step 5: Perform Calculations 
Go inside and calculate your discharge rate using the calibration chart for each truck speed and gate setting you 

normally use. Refer to the reverse side of this fact sheet for calculation instructions. The formula you will be using is 

shown below: 

Step 6: Distribute Completed Calibration Cards! 
Put a copy of the calibration card in the truck you just calibrated. Also, leave a copy of the calibration card in the 

office so you have a copy incase the original is damaged. 

Produced in partnership with: 
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Technical 

Update 

_______________________________________________________________________________________________________________________________________________ 

      The Ohio LTAP Center  

www.dot.state.oh.us/ltap

Winter weather events present roadway agencies responsible for Snow & Ice removal with options on 

treatment materials to improve roadway safety.  Due to budgetary or equipment-related limitations,

some smaller local agencies might not be able to take full advantage of available treatment

materials/options (see page 4).  In this Route of Navigation (RON) technical update, we address the

scenario where salt and salt brine might be the only materials being used at the local agency for treating a 

roadway. 

Material Types: 

Salt 

Salt is sodium chloride, NaCl, a white crystalline substance with its characteristic taste found in natural 

beds, in seawater, etc.  The mineral form is halite, also called “rock salt”.  Salt used for winter 

maintenance operations is sometimes referred to as “road salt”.   

Salt was first used to treat snow and ice covered roads in the mid-1940s, but its use wasn’t fully 

embraced until the fifties.  Use increased as more agencies became aware of the higher level of service 

salt could provide in addition to plowing and as the North American road system expanded.  

Salt Brine 

Salt brine is made by mixing salt in water to approximately a 23% solution by weight (23% salt / 77% 

water).  Salt brine is commonly used in anti-icing operations and for pre-wetting solid rock salt.  

The proportion of salt to water is critical to the effectiveness of  the brine.  Too much or too little salt 

affects the freezing point depressing qualities of the brine.  The proper salt brine mixture is 23.3% at

which the freezing point is –6°F   Caution: If the solution of brine dilutes below its effective 

concentration, you will not achieve any reduction of ice bonding to the pavement. 

Salt brine is widely used because it is: 

Readily available (easy to produce) 

Very economical 

Effective for events occurring at moderate subfreezing temperatures 

Green brine is recommended to be used as much as possible.  It is the salty water runoff from washing 

snow plow trucks after each snow storm which is collected in an onsite storm water retention pond that 

also collects storm water from the salt barn(s), loading area, and remaining site area.  This water is 

beneficially reused by transferring it to a tank specially designed to mix brine. 

Snow and Ice Control Treatments – Salt with Salt Brine
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EPA regulations must be met when using this green brine.  This usually means running the wastewater 

through an oil-water separator, collection and storage, and filtration of heavy metals.  Contact your local 

Ohio EPA office when considering this alternative. 

Treating Asphalt, Brick, and Concrete Surfaces: 

If conditions and timing allow, operators should apply anti-icing materials to the road prior to a snow fall. 

Anti-icing is the application of a deicing material to the roadway prior to a snowfall event to prevent the 

bond from occurring between the snow and the roadway.  Anti-icing materials are typically a brine, or in 

some cases rock salt.  Anti-icing practices can also be used to prevent the formation of black ice on 

roadways.   

Deicing is the application of a deicing material to the roadway after a snowfall event has occurred and 

the snow has bonded to the roadway.  Always plow before applying treatment material to a snow covered 

roadway.  Plowing is the most cost effective means of removing snow and ice from the roadway.  

Reversing the order will result in plowing deicing material off the roadway.  It is usually not cost-effective 

to apply salt alone at pavement temperatures below 15 degrees Fahrenheit. 

Salt’s effectiveness can be increased by pretreating and pre-wetting.  

Pretreating is mixing a non-caking liquid into the stockpile of salt before it is applied.  It does not require 

changes to an agency’s plow trucks and requires no new capital investment for application equipment if 

it is applied by a vendor. 

Pre-wetting is adding a liquid to the salt as it is being applied-either at the spinner or through a soaker 

pipe in the auger box to reduce bounce and scatter and to accelerate the melting process.  Although pre-

wetting requires some changes to an agency’s plow truck, it provides flexibility to switch the liquid 

chemical makeup depending on conditions.  You can also switch from dry application immediately-just 

turn down the liquid application rate.      

Note the Ohio Department of Transportation may sell salt brine to local government agencies at local 

sites where salt brine is produced.  Contact your local Ohio Department of Transportation facility for 

more details. 

Use an appropriate amount of salt.  

Use a calibrated, speed-synchronized spreader and good judgment in selecting application rates and 

truck speeds.  Apply just enough material to prevent or loosen the bond between the road and the snow 

or ice so it can be plowed off. 

These guidelines are a starting point.  Reduce or increase rates incrementally based on your experience 

according to your local conditions. 
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Application Rates: 

The following salt application rates are for typical 24’ two-lane roads, during the specified pavement 

temperatures, with the listed precipitation:  

Dry Pavement Light Snow Less Than 2”/Hour 
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F 

(Rising) (Falling) 

Bridges and Icy 

Spots 

Acceptable Recommended Recommended Recommended Recommended 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @  

50 to 100 lb./mile 

#  

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @ 

100 to 200 

lb./mile # 

Plow and monitor 

conditions 

Plow and monitor 

conditions 

Wet Pavement Light Snow Less Than 2”/Hour 
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F 

(Rising) (Falling) 

Bridges and Icy 

Spots 

Acceptable Recommended Recommended Recommended Recommended 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @ 

100 to 200 

lb./mile # 

Plow and treat @ 

300 to 400 

lb./mile # 

Plow and treat @ 

400 lb. max/mile 

Dry Pavement Heavy Snow More Than 2”/Hour 
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F 

(Rising) (Falling) 

Bridges and Icy 

Spots 

Acceptable Recommended Recommended Recommended Recommended 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @  

50 to 100 lb./mile 

# 

Plow and treat @ 

100 to 200 

lb./mile # 

Plow and treat @ 

300 to 400 

lb./mile # 

Plow and monitor 

conditions 

Plow and monitor 

conditions 

# - Pre-wet the material @ 8 to 10 gallons of salt brine/ton of salt 



Technical 

Update 

_______________________________________________________________________________________________________________________________________________ 

      The Ohio LTAP Center  

www.dot.state.oh.us/ltap

Wet Pavement Heavy Snow More Than 2”/Hour
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F

(Rising) (Falling)

Bridges and Icy 

Spots

Acceptable Recommended Recommended Recommended Recommended

Plow and treat @ 

100 lb./mile #

Plow and treat @ 

100 to 200 

lb./mile #

Plow and treat @ 

100 to 200 

lb./mile #

Plow and treat @ 

400 lb. max/mile

#

Plow and treat @ 

400 lb. max/mile

#

Plow and treat @ 

400 lb. max/mile 

#

Freezing Rain
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F

(Rising) (Falling)

Bridges and Icy 

Spots

Recommended Recommended Recommended Recommended Recommended

Plow and treat @ 

100 lb./mile #

Plow if needed 

and treat @  200 

to 300 lb./mile #

Plow only Plow if 

needed and treat 

@  300 to 400 

lb./mile #

Plow if needed 

and treat @  400 

lb. max/mile #

Plow if needed 

and treat @ 400 

lb. max/mile #

Plow if needed 

and treat @  400 

lb. max/mile #

Black Ice 
Above 32° F Above 32° F 25° F to 32° F 20° F to 25° F 15° F to 20° F Below 15° F

(Rising) (Falling)

Bridges and Icy 

Spots

Recommended Recommended Recommended Recommended Recommended

Apply anti-icing 

material prior to 

the formation of 

black ice ^

Apply anti-icing 

material prior to 

the formation of 

black ice ^

Apply anti-icing 

material prior to 

the formation of 

black ice ^

Apply anti-icing 

material prior to 

the formation of 

black ice ^

Apply anti-icing 

material prior to 

the formation of 

black ice ++

Apply anti-icing 

material prior to 

the formation of 

black ice ++

# - Pre-wet the material @ 8 to 10 gallons of salt brine/ton of salt 

^ - Apply anti-icing brine @ 20 to 40 gallons/lane mile 

++ - Do not apply liquid anti-icing material when the pavement temperature is below 20° F.

Additional Treatment Materials:

For information about additional treatment materials commonly used for winter roadway maintenance, 

please refer to the separate RON Technical Update on Snow and Ice Control Treatments – Popular Materials. 

Information Sources: 

Federal Highway Administration – www.fhwa.dot.gov

Ohio DOT – www.dot.state.oh.us; Scott Lucas, Office of Maintenance Operations – 614-644-6603 

Salt Institute – www.saltinstitute.org

Minnesota Local Road Research Board – www.lrrb.org

DISCLAIMER:  This RON Technical Update is provided for purposes of general information.  Interested persons should 

refer to the resources referenced herein for additional information as needed.



Best Management Practices 

Blowing/Drifting Snow Control: Snow Fences 

Cost Benefits 

General Resources 

Guidance Manuals 



MS4 Resources 

Road Salt and the Environment 

Road Salt Management Plan Examples 

Road Salt Storage 



Salt Wash Water Reuse 

Snow Dumps and Regulations 

Useful Organizations and Websites 



Southwestern Pennsylvania Commission Water Resource Center 












































































































































































































































































































































































































































