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EXECUTIVE SUMMARY 
 

A.  Introduction 

 
The Neshaminy Creek Watershed Stormwater Management Plan (SMP) has been developed in 

accordance with the requirements of the Pennsylvania Stormwater Management Act, Act 167 of 

1978.  According to Act 167, each county must prepare a stormwater management plan for each 

of its designated watersheds in consultation with municipalities located within the boundaries of 

the watershed.   

 

The objectives of the Neshaminy Creek Watershed Stormwater Management Plan are:  

1) to encourage comprehensive stormwater management planning throughout the   

watershed that addresses the impacts of future development on the watershed, and 

2) to develop standards for municipalities to implement sound water and land use  

practices and ordinances to protect water quality, promote groundwater recharge, and 

control the amount of runoff resulting from new development.   

 

The standards of the SMP are designed as runoff controls and take into account how 

development in any one part of the watershed will affect stormwater runoff in other parts of the 

watershed.  Stormwater runoff control is achieved through municipal ordinances which are 

required to be consistent with the standards and criteria of the plan.   

 

This SMP is an update of two existing plans, the Neshaminy Creek Watershed SMP (1992) and 

the Little Neshaminy Creek Watershed SMP (1996).  The plan has been prepared in two volumes, 

Volume I: Plan and Model Ordinance and Volume II: Technical Appendices.   

 

B.  Watershed Description 

 
The Neshaminy Creek watershed is situated in southeastern Pennsylvania, crossing through 41 

municipalities in Bucks and Montgomery counties before discharging into the Delaware River in 

lower Bucks County.  Table 1 in the SMP lists the watershed municipalities.   

 

C.  Methodology for Studying the Hydrology of the Watershed 

 
An overall understanding of the hydrologic flow from the headwaters to the watershed outlet is 

vital when applying any type of management measure or control.  Therefore, this SMP gathered 

data and modeled the watershed to determine these controls.  Data was gathered on the physical 

characteristics of the watershed including soils, wetlands, topography, floodplains, dams and 

reservoirs, stream dimensions, and obstructions.  Information on existing drainage problem areas 

were collected from the Watershed Planning Advisory Committee (WPAC), a committee 

representing each municipality and any concerned watershed group.  Land use data and zoning 

were also collected to determine the location of impervious surfaces and undeveloped parcels to 

assess where future development may occur.  All of this data was compiled into a geographic 

information system (GIS) database to create study maps and to assist with the analysis of the 

watershed hydrology.   
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A computer model was used to calculate and evaluate the watershed flow patterns and volumes.  

The model chosen for this study is the U.S. Army Corp of Engineers Hydrologic Engineering 

Center – Hydrologic Modeling System (HEC-HMS).  Modeling is better able to predict changes 

in water movement and flow when evaluated over smaller more manageable areas, called 

subareas.  These subareas are delineated based on the locations of obstructions, problem areas, 

dams, and tributary confluences. The most downstream point of each of these subareas becomes 

a modeling point to evaluate increases in runoff and is analyzed for the potential impact 

downstream.  

 

Once the subareas are determined, the watershed is modeled to determine the hydrologic 

response for various design storms.  Design storms refer to the engineering process of assigning 

a frequency to a storm, based on the amount of rain that falls over a defined period of time, 

normally measured over a 24-hour interval.  As the amount of rain falling over a 24-hour period 

increases, the frequency or chance of that storm occurring decreases.  For example, 3.26 inches 

of rain falling in a 24-hour period occurs approximately every 2 years; therefore, that level of 

rainfall is modeled for the 2-year design storm.  For this study the 2-, 5-, 10-, 25-, 50- and 100-

year storms were modeled.   

 

To make implementation of the modeling results viable, simple but accurate standards were 

developed for municipal officials, engineers, and developers to abide by for post-development 

control of stormwater runoff.  The watershed was divided into stormwater management districts 

and assigned post-development runoff rates.  These results can be seen in Appendix D in the 

Model Ordinance.  

 

D.  Implementation 

 
All municipalities within the watershed are required to adopt ordinance requirements consistent 

with the Neshaminy Creek Watershed SMP.  The standards and criteria in the Model Ordinance 

for this SMP cover volume control requirements, peak rate control requirements, and stormwater 

management site plan requirements.  The activities regulated by the ordinance include any land 

development or redevelopment.  For a complete list of regulated activities, see Section 105 of the 

model ordinance.  

 

Volume control requirements are designed to protect water quality and promote groundwater 

recharge.  There are two methods available for applying the controls: the design storm method 

and the simplified method.  Their application is based on the size of the regulated activity. The 

hydrologic modeling determined the peak rate control requirements and the level of control 

required is based on the location of the regulated activity in the watershed.  A stormwater 

management site plan is required to demonstrate how runoff both on and off the site will be 

managed and what practices will be implemented to protect the water quality and control the 

quantity.   

 

All regulated activities must apply the volume control requirements.  Exemptions from the peak 

rate control and the site plan requirements are provided for regulated activities where the 

resulting change in landscape is not expected to have a significant impact on the watershed.  
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These exemptions are based on the size of newly added impervious surface or are for activities 

which involve agriculture, gardening, forest management, and stormwater facility maintenance.   



 

1 

SECTION I. 

Plan Purpose and Background 
 

A. Pennsylvania Stormwater Management Act (Act 167) 
 

The Pennsylvania General Assembly enacted the Pennsylvania Stormwater Management Act 

(Act 167) in 1978 after finding inadequate management of accelerated runoff of stormwater 

resulting from development throughout a watershed increases flood flows and velocities, 

contributes to erosion and sedimentation, overtaxes the carrying capacity of streams and storm 

sewers, greatly increases the cost of public facilities to carry and control stormwater, undermines 

floodplain management and flood control efforts in downstream communities, reduces 

groundwater recharge, and threatens public health and safety. The purpose of Act 167 is 

threefold.  First, Act 167 encourages planning and management of stormwater runoff in each 

watershed that is consistent with sound water and land use practices. Second, it authorizes a 

comprehensive stormwater management program designated to preserve and restore the flood-

carrying capacity of Commonwealth streams; preserves to the maximum extent practicable 

natural stormwater runoff regimes and natural course, current, and cross-section of waters of the 

Commonwealth; and protects and conserves groundwater and groundwater recharge areas.  Act 

167 encourages local administration and management of stormwater consistent with the 

Commonwealth‘s duty as trustee of natural resources and the people‘s constitutional right to the 

preservation of natural, economic, scenic, aesthetic, recreational, and historic values of the 

environment. 

 

Act 167 requires Pennsylvania counties to prepare and adopt Stormwater Management Plans 

(SMPs) for each watershed within the county, as designated by the Pennsylvania Department of 

Environmental Protection (PADEP). Act 167 plans are prepared in conjunction with assistance 

from municipalities in the watershed, working through a Watershed Planning Advisory 

Committee (WPAC). 

 

Act 167 institutes a comprehensive program of stormwater planning and management, including 

reasonable regulation of development and activities causing accelerated runoff.  Each watershed 

stormwater plan includes, but is not limited to: 

 

1. A survey of existing runoff characteristics in small as well as large storms, including 

the impact of soils, slopes, vegetation, and existing development; 

2. A survey of existing significant obstructions and their capacities; 

3. An assessment of projected and alternative land development patterns in the 

watershed, and the potential impact of runoff quantity, velocity, and quality; 

4. An analysis of present and projected development in flood hazard areas, and its 

sensitivity to damages from future flooding or increased runoff; 

5. A survey of existing drainage problems and proposed solutions; 

6. A review of existing and proposed stormwater collection systems and their impacts; 

7. An assessment of alternative runoff control techniques and their efficiency in the 

particular watershed; 

8. An identification of existing and proposed State, Federal, and local flood control 

projects located in the watershed and their design capacities; 
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9. A designation of those areas to be served by stormwater collection and control 

facilities within a 10-year period, an estimate of the design capacity and costs of such 

facilities, a schedule and proposed methods of financing the development, 

construction and operation of such facilities, and an identification of the existing or 

proposed institutional arrangements to implement and operate the facilities; 

10. An identification of floodplains within the watershed; 

11. Criteria and standards for the control of stormwater runoff from existing and new 

development which are necessary to minimize dangers to property and life and carry 

out the purposes of this act; 

12. Priorities for implementation of action within each plan; 

13. Provisions for periodically reviewing, revising, and updating the plan; 

14. Such provisions as are reasonably necessary to manage stormwater such that 

development or activities in each municipality within the watershed do not adversely 

affect health, safety, and property in other municipalities within the watershed and in 

basins to which the watershed is tributary; and 
15. Consideration of other existing municipal, county, regional, and State environmental 

and land use plans.   

 

B. Purpose of this Plan Update  
 

The Neshaminy and Little Neshaminy SMPs have been updated to comply with the mandatory 

update requirements of the Pennsylvania Stormwater Management Act.  The original Neshaminy 

Creek Watershed SMP (1992) and the original Little Neshaminy Creek Watershed SMP (1996) 

must be updated to meet timeline requirements. 

 

Due to the age of both original SMPs and because the Little Neshaminy is a hydrologic unit of 

the larger Neshaminy, a decision was made to update them simultaneously, bringing them back 

together as one watershed unit.  Throughout this document reference to the ―Neshaminy Creek 

watershed‖ or any reference in general to ―the watershed‖ implicitly includes the Little 

Neshaminy Creek watershed unless otherwise distinguished for descriptive purposes. 

 

The runoff control strategy proposed for this SMP is the result of a regional planning effort 

fulfilling the purposes of Act 167 and the objectives of both Bucks and Montgomery counties 

Comprehensive plans.  The Bucks County Comprehensive Plan objectives for stormwater 

include: 

 

 Coordination of stormwater planning and management with land use and water 

resources planning and management;  

 Use of Best Management Practices (BMPs) to manage stormwater runoff, resulting 

from new development, and to encourage the remediation of local flooding and 

drainage problems; 

 Maintain and/or improve water quality in the county; and 

 Proper operation and maintenance of stormwater management facilities. 

 

Montgomery County‘s Comprehensive Plan for water resources includes the following goals for 

stormwater: 
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 Protect water quality; 

 Effectively manage flooding; and 

 Create attractive stormwater facilities that control flooding, recharge groundwater and 

improve water quality. 

 

The watershed-level runoff control strategy for this five-year planning cycle is to create a system 

of stormwater management in such a way that anticipated increases in runoff volumes or peak 

flow rates will not degrade water quality from existing conditions throughout the Neshaminy 

Creek watershed. This will be accomplished through the following: 

 

1. Implementing volume and peak flow rate control requirements designed to manage 

runoff on a watershed-wide basis. 

2. Requiring stormwater runoff from new development to be managed in reflection of 

the watershed‘s natural hydrologic regime, by controlling runoff from impervious 

surfaces on a site-by-site basis through various Best Management Practices (BMPs), 

including, but not limited to: capture and reuse; infiltration; evapotranspiration; and 

other volume and peak rate reduction BMPs.   

 

This SMP has been prepared in two volumes. This document is Volume I: Plan and Model 

Ordinance and presents the information required to implement the SMP. It covers legal, 

engineering, and municipal government topics, which form the basis for implementation and 

enforcement of ordinance language to be adopted by each watershed municipality.  A model 

stormwater management ordinance can be found in Section VI and should be used by watershed 

municipalities to enact ordinance language to implement the standards and criteria developed for 

stormwater management in the watershed.  Watershed municipalities are required by Act 167 to 

adopt and implement ordinance language consistent with the standards and criteria specified in 

the plan within six months of its approval by the PADEP. Volume II: Technical Appendices 

contains data and information collected during the study and will not be distributed to 

municipalities, but a copy will be available for background and reference at the Bucks County 

Planning Commission and Montgomery County Planning Commission libraries.   

 

C. Location 
 
The Neshaminy Creek watershed is situated in southeastern Pennsylvania, crossing through 41 

municipalities in Bucks and Montgomery counties before discharging to the Delaware River in 

lower Bucks County.  The upper limits of the Neshaminy Creek watershed begin in Franconia 

Township in Montgomery County and in Hilltown Township in Bucks County. It continues 

southeastward, through the center of Bucks, discharging into the Delaware River between the 

townships of Bensalem and Bristol.  The Little Neshaminy also begins in Montgomery County in 

Montgomery Township and joins the main stem of the Neshaminy in Northampton Township, 

Bucks County.  The Neshaminy and Little Neshaminy Creeks have a total drainage area of 

232.84 square miles.  Figure 1 is a regional map showing watersheds found throughout Bucks 

County.  
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SECTION II.   

General Description of the Watershed and Data Collection 

 
The Neshaminy Creek watershed, as illustrated in Figure 2, is located in both Bucks and 

Montgomery counties and contains all or part of the 41 municipalities listed in Table 1.  The 

Neshaminy Creek watershed drains 232.84 square miles of the tributaries of the Neshaminy 

Creek, of which the Little Neshaminy Creek is the largest. 

 
Table 1.  Neshaminy Creek Watershed Municipalities in Bucks and Montgomery counties 

 
BUCKS COUNTY Plumstead Township 

Bensalem Township Solebury Township 

Bristol Borough Upper Makefield Township 

Bristol Township Upper Southampton Township 

Buckingham Township Warminster Township 

Chalfont Borough Warrington Township 

Doylestown Borough Warwick Township 

Doylestown Township Wrightstown Township 

Hilltown Township  

Hulmeville Borough MONTGOMERY COUNTY 

Ivyland Borough Franconia Township 

Langhorne Borough Hatfield Borough 

Langhorne Manor Borough Hatfield Township 

Lower Makefield Township Horsham Township 

Lower Southampton Township Lansdale Borough 

Middletown Township Lower Gwynedd Township 

New Britain Borough Lower Moreland Township 

New Britain Township Montgomery Township 

Newtown Borough Souderton Borough  

Newtown Township Towamencin Township 

Northampton Township Upper Dublin Township 

Penndel Borough Upper Gwynedd Township 

 

A. Data Collection 

 

The following data was collected on the physical features of the watershed as required by Act 

167.  The data was utilized for two applications.  The first application was to determine if any 

reaches of the watershed required regional planning, e.g.,  a segment of the watershed 

experiences recurring flooding, necessitating countywide coordination for remediation.  The 

second application utilized the data to evaluate the hydrologic response of the watershed in order 

to designate peak rate control requirements.  

 

1. Base Map: the watershed base map (Figure 2) was created for the study using data from 

a variety of sources. The watershed boundary was derived from watershed boundaries 

delineated by the PADEP for the Act 167 program.  The detailed watershed boundaries 

from the previous watershed studies for the Little Neshaminy Creek (BCPC, 1996) and 

the Neshaminy Creek (BCPC, 1992) were also used.  The final boundary map was laid 
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over United States Geologic Survey (USGS) 1:24,000 scale topographic maps to ensure 

accuracy and make minor corrections. Roads and municipal boundaries for the base map 

were obtained from PennDOT. 

 

Stream data was obtained from the Bucks County Planning Commission (BCPC) and 

Penn State Environmental and Natural Research Institute (ENRI).  The BCPC stream 

data was derived from aerial photography.  The ENRI stream data was derived from 

PADEP stream data as digitized on USGS topographic maps.  The ENRI attributes 

contain the Strahler Classification, which indicates the order of the stream segments. 

Lakes and reservoirs were then derived from the BCPC data. 

 

2. Geology: The digital geology coverage for Bucks County was obtained from the 

Pennsylvania Department of Conservation and Natural Resources (DCNR) and 

incorporated into the overall Geographic Information System (GIS).   

 

3. Topography: Subwatersheds or subareas used in the watershed modeling process were 

developed utilizing the USGS topographic quadrangles at one-inch equals 2,000 feet 

(1:24,000 scale).  The subareas were then digitized into the GIS.  A Digitial Elevation 

Model (DEM) for the Neshaminy Creek watershed was also developed.  Subareas, 

drainage courses, land slopes and lengths, and drainage element lengths and slopes could 

all be determined from the DEM.  

 

4. Soils: Soil association mapping was obtained from the State Soil Geographic Database 

(STASGO).  STATSGO maps are general soil maps made by generalizing the detailed 

soil survey data.  Data on hydrologic soil groups (HSG), permeability, and erodibility 

were derived from a more detailed soil survey geographic database obtained from 

Pennsylvania‘s Natural Resources Conservation Service (NRCS) in digital format.   

 

5. Wetlands:  Wetland delineations were obtained from the United States Fish and Wildlife 

Service (USFWS) National Wetlands Inventory (NWI) in digital format and incorporated 

into the overall GIS.  NWI maps are compiled from photo-interpreted aerial photography 

from the National Aerial Photography Program (NAPP) 1:40,000 Scale, and the National 

High Altitude Photography Program (NHAP) 1:58,000 or 1:80,000 Scale. Source dates 

range from the 1970s to the present. The minimum mapping unit for treeless areas is 

generally 1 to 3 acres. The wetlands data are provided for illustrative purposes. Other 

wetland areas exist in the watershed which are not depicted on NWI maps. 

 

6. Land Use:  Existing land use was determined by utilizing year 2000 Delaware Valley 

Regional Planning Commission (DVRPC) coverages and year 2000 DVRPC Digital 

Aerials for Bucks and Montgomery counties.  Land use was revised manually using the 

aerial photographs to update the DVRPC land use data and improve its spatial accuracy.  

Planning staff of Bucks and Montgomery counties reviewed the DVRPC data and 

incorporated the revisions into the GIS database. 

 

7. Development in Floodplains:  Flood hazard areas for Bucks and Montgomery counties 

were derived from the Federal Emergency Management Agency (FEMA) National Flood 
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Insurance Program Q3 Flood Data CD, September 1996.  The floodplain boundaries are 

considered to be a ―best representation.‖  They are not intended for engineering or 

insurance purposes and do not supplant on-site surveys to determine flood hazard areas. 

The existing developed land uses (residential, commercial, industrial, institutional, etc.) 

intersected by the flood hazard areas are shown to illustrate those developed areas that 

may be impacted by flooding. 

 

8. Obstructions: Bridges, culverts, and pipes that convey streams and tributaries under 

roads, railroads, and other similar infrastructure are referred to as obstructions. The 

obstruction locations, measurements, and attribute information (size and shape) were 

recorded in the field by the BCPC when accessible.  This information was supplemented 

when possible with data obtained from PennDOT. Borton-Lawson digitized the 

obstruction locations and merged the attribute data with the spatial data to complete the 

analysis. 

 

9. Problem Areas: Stormwater problems include flooding, erosion, sedimentation, 

landslides, groundwater impacts, pollution, and other potential issues. Data regarding 

problem areas in the watershed were submitted by the watershed municipalities and 

provided to the technical consultant for incorporation into the watershed GIS database.  

The technical consultant created a map from the data to illustrate problem areas 

throughout the watershed, and is displayed in Figure 12.   

 

10. Stormwater Management Facilities:  Stormwater management facilities may include 

detention/retention basins, swales, underground storage, dams (including dry dams), and 

constructed wetlands.  As with the problem area data, stormwater management facility 

information submitted by municipalities was compiled by the technical consultant and 

converted into GIS format.  Several municipalities submitted storm sewer maps, enabling 

the technical consultant to illustrate local areas served by storm drains. 

 

11. Stormwater Sewer System Outfalls:  Several municipalities provided outfall data to the 

BCPC for inclusion in the plan. A map was created from the data, but it is not a complete 

representation of all outfalls found within the watershed.  Figure 13 illustrates the 

outfalls.   
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B. Drainage Area 
 

The Neshaminy Creek watershed (including the Little Neshaminy Creek) has a total area of 

232.84 square miles and has a dendritic drainage pattern.  It flows in a southeasterly direction 

through gently rolling hills toward flat coastal plain.  Neshaminy Creek takes two 90-degree 

bends, first along the Northampton – Middletown Township municipal boundary and further 

downstream at the Fall Line located along the Bensalem Township municipal boundary.  The 

Fall Line is the unconformable contact between the continental bedrock and the unconsolidated 

coastal plain.  The Little Neshaminy Creek, the Neshaminy Creek‘s largest tributary, drains into 

the Neshaminy Creek at Rushland in Northampton Township. Northampton Township also has 

the most contributing acreage to the watershed at 16,734 acres.  The combined flows then travel 

southward through the main stem of the Neshaminy, discharging into the Delaware River in 

Bensalem and Bristol townships. Table 2 lists the area of each municipality in the watershed and 

its drainage area contributory to the watershed. 
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Table 2. Watershed Drainage Area by Municipality 

 
MUNICIPALITY Acres in Watershed (Approx.) 

Bucks County  

Bensalem Township 7,854.9 

Bristol Borough 21.2 

Bristol Township 3,220.9 

Buckingham Township 16,445.1 

Chalfont Borough 1,051.2 

Doylestown Borough 1,384.6 

Doylestown Township 9,921.9 

Hilltown Township 5,349.1 

Hulmeville Borough 248.5 

Ivyland Borough 225.2 

Langhorne Borough 210.3 

Langhorne Manor Borough 245.5 

Lower Makefield Township 2,082.9 

Lower Southampton Township 2,369.1 

Middletown Township 6,895.7 

New Britain Borough 768.5 

New Britain Township 9,773.0 

Newtown Borough 353.0 

Newtown Township 7,483.0 

Northampton Township 16,734.2 

Penndel Borough 236.6 

Plumstead Township 7,629.0 

Solebury Township 370.8 

Upper Southampton Township 2,999.3 

Upper Makefield Township 25.4 

Warminster Township 3,528.7 

Warrington Township 8,816.5 

Warwick Township 7,069.7 

Wrightstown Township 4,868.8 

Montgomery County  

Franconia Township 137.6 

Hatfield Borough 408.1 

Hatfield Township 5,255.1 

Horsham Township 7,353.2 

Lansdale Borough 927.2 

Lower Gwynedd Township 653.5 

Lower Moreland Township 108.6 

Montgomery Township 5,824.6 

Souderton Borough 1.9 

Towamencin Township 2.5 

Upper Dublin Township 463.2 

Upper Gwynedd Township 1.0 

TOTAL 149,319.1 
 

Source: Borton-Lawson, 2006. 
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C. Geology 
 

Geology plays a direct role in surface runoff in the Neshaminy Creek watershed.  Geology not 

only has a bearing on the topography of the watershed but in addition influences soil types as 

parent material breakdown is the source from which soil types develop.  

 

The three major geologic formations in the Neshaminy Creek watershed are the Stockton 

Formation (almost 42 percent), Lockatong Formation (roughly 31 percent) and the Brunswick 

Formation (about 11 percent). While the Stockton Formation is found throughout most of the 

watershed, the Lockatong and Brunswick Formations are predominantly found in the northern 

half.  All three of these formations are part of the same physiographic province, the Triassic 

Newark Lowland Section, and were deposited as alluvial fan, fluvial, lacustrine, and lake margin 

clastic sediments.  The bedrock dips 25-35 degrees southeast and generally strikes N40E.  The 

Stockton Formation has less stormwater runoff than the finer-grained Lockatong and Brunswick 

Formations because it has a higher infilitration capacity and storativity.  This is the result of 

being more coarse-grained, well sorted, and poorly cemented. 

 

The lower part of the watershed contains metamorphic bedrock, saprolite regolith, and 

unconsolidated sediments.  The Fall Line marks a rapid change in the 40-foot elevation line as a 

result of being an unconformable contact between the continental bedrock and the Atlantic 

Coastal Plain physiographic region. 

 

There is a relatively small amount of limestone (carbonate) surface geology in the Neshaminy 

Creek watershed.  The geologic map of the watershed can be found in Figure 3.  The following 

descriptions of carbonate and noncarbonate geologic formations in the watershed are modified 

from Berg, T. M., Geyer, A. R., Edmunds, W. E., and others, compilers, 1980, Geologic Map of 

Pennsylvania, Pennsylvania Geological Survey, 4
th

 ser., Map 1. 

 

Limestone (Carbonate) Geologic Formation 

 

Beekmantown Group:  Made up of the following four formations: 

 

Ontelaunee Formation – Medium-dark gray, finely crystalline dolomite, massive to finely 

laminated; weathers grayish yellow; thick-bedded, dark gray chert at base. 

Epler Formation – Thick-bedded, medium to medium-dark gray, finely crystalline limestone, 

weathering light gray; yellow dolomitic laminae; interbedded medium-dark gray, finely 

crystalline dolomite, weathering yellowish gray; edgewise conglomerate; fossil-fragment and 

oolitic lenses. 

Rickenbach Formation – Medium to dark gray, coarsely crystalline dolomite in lower part; 

medium to medium-light gray, finely crystalline dolomite in upper part; chert lenses, beds, 

and nodules. 

Stonehenge Formation – Medium-light gray to medium gray, finely crystalline, thick-bedded 

limestone, containing dark siliceous laminae, edgewise conglomerate beds, and fossil-

fragment lenses; dolomite beds increase in number eastward. 
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Noncarbonate Geologic Formations 
 

Allentown Formation:  Medium to medium-dark gray, thick-bedded dolomite and impure 

limestone; dark gray chert stringers and nodules; laminated; oolitic and stromatolitic; some 

orange-brown weathering calcareous siltstone at base. 

Brunswick Formation:  Reddish-brown mudstone, siltstone, and shale, containing a few green 

and brown shale interbeds; red and dark gray, interbedded argillites near base. Youngest beds 

in Brunswick may be Jurassic in age. 

Chickies Formation:  Light gray, hard, massive, skolithos-bearing quartzite and quartz schist; 

thin, interbedded dark slate at top; conglomerate (Hellam Member) at base. 

Cocalico Formation:  Gray phyllitic shale, maroon shale, siltstone, and silty, siliceous shale; 

some interbedded argillaceous and quartzose sandstone; predominantly allochthonous, and 

probably closely related to Hamburg sequence, but includes some autochthonous elements. 

Diabase:  Medium- to coarse-grained, quartz-normative tholeiite; composed of labradorite and 

various pyroxenes; occurs as dikes, sheets, and a few small flows. Includes the dark gray 

York Haven Diabase (high titanium oxide) and the slightly younger Rossville Diabase (low 

titanium oxide). In chilled margins, the Rossville is distinguished from the York Haven by its 

lighter gray color and distinctive, sparse, centimeter-sized calcic-plagioclase phenocrysts. 

Felsic gneiss, Pyroxene bearing:  Light, medium grained; includes rocks of probable 

sedimentary origin. 

Felsic to mafic gneiss:  Light, medium grained; predominantly quartz and feldspar of igneous 

origin. 

Franklin Marble:  White, coarsely crystalline; disseminated graphite flakes. 

Granitic gneiss and granite:  Light, medium-grained; predominantly quartz and feldspar of 

igneous origin. 

Hardyston Formation:  Typically light gray, fine- to medium-grained quartzite, and feldspathic 

sandstone; color ranges from nearly white to dark gray; massive bedded; Skolithos present in 

upper part; quartz-pebble conglomerate occurs at base. 

Leithsville Formation:  Medium to dark gray, crystalline dolomite, light olive gray in places, 

weathering to light gray and yellowish brown; massive bedded; oolitic; pink to gray, mottled 

chert and dark gray chert; thin shale and dolomitic shale interbeds; scattered sand grains; 

upper part is very shaly. 

Lockatong Formation:  Dark gray to black, thick-bedded argillite containing a few zones of 

thin-bedded black shale; locally has thin layers of impure limestone and calcareous shale. 

Mafic gneiss, Horneblende bearing:   Dark, medium grained; includes rocks of probable 

sedimentary origin. 

Metadiabase:  Dark gray, fine-grained intrusives; locally, mineralogy is altered and unit has 

greenish color. 

Pensauken and Bridgeton Formations, undifferentiated:  Dark reddish-brown, cross-stratified, 

feldspathic quartz sand and some thin beds of fine gravel and rare layers of clay or silt. 

Stockton conglomerate:  Quartz cobbles set in a poorly sorted, sandy matrix; includes 

conglomeratic sandstone. 

Stockton Formation:  Light gray to buff, coarse-grained, arkosic sandstone; includes reddish-

brown to grayish-purple sandstone, siltstone, and mudstone. 

Trenton Gravel:  Gray or pale-reddish-brown, very gravelly sand interstratified with 

crossbedded sand and clay-silt beds; includes areas of Holocene alluvium and swamp 

deposits. 
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Ultramafic rocks:  Includes serpentine, steatite, and other products of alteration of peridotites 

and pyroxenites. 

Wissahickon Formation:  Includes oligoclase-mica schist, some hornblende gneiss, some augen 

gneiss, and some quartz-rich and feldspar-rich members due to various degrees of 

granitization. 
 

Please refer to USGS Publication WRIR 00-4166 for a full geohydrologic description of the 

formations discussed above.  The document is available for free at the USGS Publications 

Warehouse Website; http://pubs.er.usgs.gov/usgspubs/wri/wri004166. 
 

D. Topography  
 

The Neshaminy Creek watershed is characterized by gently rolling topography of low to 

moderate relief with broad, shallow valleys and low ridges (USGS 200).  The highest point in the 

watershed is in Hilltown Township with an elevation of 685 feet above sea level (USGS datum). 

The lowest elevation, 45 feet below sea level, is a quarry in Wrightstown Township.  The 

average channel slope is approximately 16 feet per mile (about 0.3 percent).  The Digital 

Elevation Model (DEM) is a digitally created topographic overview of ground elevations used to 

determine high and low points over an area. The DEM used to evaluate the watershed is 

displayed in Figure 4. 

 

E. Soils 
 

Soils are critical to stormwater runoff management. Each soil type has unique characteristics 

such as depth to bedrock (i.e., soil depth), texture, and structure, which define the soils ability to 

infiltrate water and remove pollutants.  The distribution of the generalized soil groups in the 

Neshaminy Creek watershed is shown in Figure 5. The USDA, Natural Resources Conservation 

Service (NRCS) State Soil Geographic (STATSGO) data base is compiled by generalizing more 

detailed soil survey maps, such as a county soil survey.  Map unit composition for a STATSGO 

map is determined by transecting or sampling areas on the more detailed maps and expanding the 

data statistically to characterize the whole map unit.  A generalized soils group can consist of up 

to 21 different soil components; however, the naming convention is typically based upon the 

three largest components which make up the group.  In the Neshaminy Creek watershed, six 

generalized soil groups were identified and are shown on Table 3. The most common soil 

association within the watershed is the Abbottstown-Doylestown-Readington Association.  This 

soil group occupies roughly 104 square miles or almost 45 percent of the watershed.  The 

Lansdale-Lawrenceville-Readington Association also occupies a great portion of the watershed, 

92.8 square miles or almost 40 percent. Below is a listing of the six generalized soils groups 

within the watershed and a description of the three largest components.   

 

http://pubs.er.usgs.gov/usgspubs/wri/wri004166
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were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.
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Table 3.  Generalized Soils Groups in the Neshaminy Creek Watershed 

 

1. Hagerstown-Duffield-Clarksburg (PA058) 

HAGERSTOWN - Typically, Hagerstown soils have a brown to dark brown silt loam Ap horizon, yellowish red 

clay Bt horizons, and yellowish brown clay C horizons.  Well drained. Permeability is 

moderate. Runoff is moderate to rapid. 

DUFFIELD - The Duffield series consists of deep and very deep, well drained soils formed in residuum from 

limestone bedrock. Slopes range from 0 to 35 percent. Permeability is moderate. 

CLARKSBURG - The Clarksburg series consists of very deep, moderately well drained soils formed in 

colluvium, glacial till, or residuum from limestone, calcareous and noncalcareous shale, and 

sandstone. They are on uplands. Slope ranges from 0 to 25 percent. Permeability is slow to 

moderately slow. 

 

2. Chester-Glenelg-Manor (PA061) 

CHESTER - The Chester series consists of very deep, well drained, moderately permeable soils on uplands. 

They formed in materials weathered from micaceous schist. Slopes range from 0 to 65 percent. 

GLENELG - The Glenelg series consists of very deep, well drained, moderately permeable soils on uplands 

formed in residuum weathered from micaceous schist. Slopes range from 0 to 55 percent. 

MANOR - The Manor series consists of very deep, well drained to somewhat excessively drained, 

moderately permeable soils on uplands. They formed in materials weathered from micaceous 

schist. Slopes range from 0 to 65 percent. 

 

3. Neshaminy-Lehigh-Glenelg (PA062) 

NESHAMINY - The Neshaminy series consists of deep and very deep, well drained soils formed in materials 

weathered from diabase and other dark colored basic rocks.  Permeability is moderately slow. 

LEHIGH - The Lehigh series consists of deep, moderately well and somewhat poorly drained soils formed 

in residuum from metamorphosed sandstone and shale.  Slopes range from 9 to 25 percent. 

GLENELG - The Glenelg series consists of very deep, well drained, moderately permeable soils on uplands 

formed in residuum weathered from micaceous schist.  Slopes range from 0 to 55 percent. 

 

4. Abbottstown-Doylestown-Readington (PA065) 

ABBOTTSTOWN - The Abbottstown series consists of deep, somewhat poorly drained soils. They formed in 

residuum from acid red shale, siltstone and sandstone. They are on concave upland slopes of 0 

to 15 percent. Permeability is slow. 

DOYLESTOWN - The Doylestown series consists of deep, poorly drained soils. These soils formed in silty 

materials, presumably eolian deposits, over soil materials weathered from a variety of parent 

materials, but principally red shale. They are on concave upland slopes of 0 to 5 percent. 

Permeability is slow. 

READINGTON - The Readington series consists of deep and very deep, moderately well drained soils formed in 

medium textured residuum weathered from noncalcareous shale, siltstone, and fine-grained 

sandstone. Slopes range from 0 to 15 percent. Permeability is moderately slow. 

 

5. Lansdale-Lawrenceville-Readington (PA067) 

LANSDALE - The Lansdale series consists of deep and very deep, well drained soils on uplands. They formed 

in residuum weathered from sandstone and/or conglomerate. Slopes are 0 to 25 percent. 

LAWRENCEVILLE - The Lawrenceville series consists of deep and very deep, moderately well drained soils formed 

in silty transported materials. Slopes range from 0 to 15 percent. Permeability is moderately 

slow. 

READINGTON - The Readington series consists of deep and very deep, moderately well drained soils formed in 

medium textured residuum weathered from noncalcareous shale, siltstone, and fine-grained 

sandstone. Slopes range from 0 to 15 percent. Permeability is moderately slow. 
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6. Urban Land-Westbrook-Pits (PA072) 

URBAN LAND - Urban land is a nearly level to moderately steep mixture of soils, rock, and miscellaneous 

manmade material.  It is in industrial, commercial, and some residential areas where urban 

structures and works so obscure the land surface that identification of the soils is not practical. 

Most areas are on uplands or terraces, but some are on flood plains.  In many places the 

original soil profile has been completely replaced. 

WESTBROOK - The Westbrook series consists of very deep, very poorly drained soils formed in organic 

deposits over loamy mineral material. They are in tidal marshes subject to inundation by salt 

water twice daily. Saturated hydraulic conductivity is moderately high to very high in the 

organic layers and low to high in the underlying mineral sediments. 

PITS - The Pits series consists of very deep, poorly drained soils that formed in fine-textured alluvium 

weathered from extrusive and basic igneous rocks. Pit soils are on flood plains and in basins. 

Slopes range from 0 to 5 percent. 

 

As stated previously, soil properties greatly influence the runoff generation process.  The NRCS 

categorizes soils into one of four Hydrologic Soil Groups (HGS)––A, B, C, or D––based on 

infiltration rate and depth. Soil information was incorporated into the GIS and the watershed 

HSG map was developed as shown in Figure 6.  Group A soils have the highest infiltration rate, 

so therefore the lowest runoff potential.  There is trivial amount of Group A soils in the very 

southern portion of the watershed.  Group B soils are found primarily throughout the southern 

half of the watershed. These soils are characterized as having moderate infiltration rates.  The 

Neshaminy Creek watershed is composed predominantly of Group C soils, exhibiting slow 

infiltration rates when thoroughly wetted.  Many contain fragipans, which is a ―cemented‖ layer 

of soil material that impedes downward movement of water. This produces a very slow rate of 

water transmission because water is forced to move laterally across the fragipan rather than down 

through the soil profile.  Found sporadically throughout the entire watershed, mostly in and 

around the creek streambeds, D soils are tight, low permeable soils with high runoff potential 

and are typically clay soils.   

 

F. Wetlands 
 

Maps of the wetlands within the watershed were obtained from the National Wetlands Inventory 

in digital format and incorporated into the overall GIS. Figure 7 shows the locations of the 

wetlands.  As demonstrated in the map they are prevalent throughout the Neshaminy Creek 

watershed, especially in the southern portion. It should be noted that there are many smaller 

natural wetlands within the watershed that are not accounted for on the map. Wetlands play an 

important part in flood flow attenuation and pollutant filtering and their role in flow attenuation 

was accounted for in the computer modeling for this study. 

 

G. Climate 
 

The climate of the watershed is humid continental with weather patterns generally moving from 

an inland or westerly direction. The summers are considered long, relatively warm, and humid 

with air circulation at this time of the year originating from the Gulf of Mexico. The winters are 

moderately cold and dry.  The Appalachian Mountains to the west provide minor buffering from 

large, cold, continental air masses. There is some impact from the Atlantic Ocean, found 

approximately 100 miles to the east.  Precipitation tends to be evenly distributed throughout the 



FIL
E: 

\\W
BD

ata
\Pr

oje
cts

\20
03

\14
12

\00
\D

AT
A\G

IS\
FIN

AL
_R

EP
OR

T_
MA

PS
\Ar

cM
ap

\N
es

ha
mi

ny
_H

SG
.m

xd

13

1

202

611

202

95

95

232
32

152

413

309

63

363

263

313

132

513

63

113

332

152309

332

611

152

476

76

HILLTOWN

SOLEBURY

BUCKINGHAM

BEDMINSTER

PLUMSTEAD

BRISTOL

BENSALEM

NORTHAMPTON

HORSHAM

MIDDLETOWN

NEWTOWN

FRANCONIA UPPER MAKEFIELD
DOYLESTOWN

WARWICK
HATFIELD

WARRINGTON

LOWER MAKEFIELD

UPPER DUBLIN

WARMINSTER

MONTGOMERY
TOWAMENCIN

WRIGHTSTOWN

LOWER 
GWYNEDD

UPPER 
GWYNEDD

LOWER 
MORELAND

UPPER 
SOUTHAMPTON

LOWER 
SOUTHAMPTON

NORTH
WALES

BRISTOL

DOYLESTOWN

BRYN ATHYN

CHALFONT

NEW BRITAIN
SOUDERTON

HATFIELD

TELFORD

NEWTOWN

IVYLAND

LANGHORNE

LANGHORNE 
MANOR

HULMEVILLE
PENNDEL

NEW
BRITAIN

NEW
HOPE

AMBLER

DUBLIN

SILVERDALE

LANSDALE

SELLERSVILLE

PERKASIE

EAST ROCKHILL

WEST ROCKHILL

FALLS

YARDLEY

RICHLAND

MILFORD

SALFORD

LOWER 
SALFORD

WORCESTER

WHITPAIN

ABINGTON PHILADELPHIA

SPRINGFIELD

WHITEMARSH

CHELTENHAM

HATBORO

JENKINTOWN

ABINGTON

NORRISTOWN

EAST
NORRITON

PLYMOUTH

UPPER
MORELAND

LAKE GALENA

LAKE 
LUXEMBOURG

CHURCHVILLE
RESERVOIR

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

NEW JERSEY

MONTGOMERY 

COUNTY

BUCKS COUNTY

BUCKS COUNTY

MONTG
OMER

Y  COUNTY

PH
ILA

DEL
PH

IA  COUNTY

BUCKS COUNTY

NEW JERSEY

Mill Creek

Park

Neshaminy

Core C
reek

Robin Run

Cooks R
un

North
 Bran

ch

Newtown Creek

Ironworks C reek
Lah

ask
a

Watson

West Branch 

Mill Creek

Mil l Creek

Neshaminy Creek

Cre
ek

Creek

Little Neshamin y Creek

Neshaminy Creek

Creek

Neshami ny Creek

Creek

Nesh
am

iny
 Cree

k

Pine Run

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these 
data and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDYKEY MAP

DATE: 10/4/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
WATERSHED BOUNDARY
COUNTY BOUNDARY
MUNICIPAL BOUNDARY
STREAMS
WATER BODIES

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: SJD

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Soils - United States Department of Agriculture/Natural Resources
     Conservation Service - HSG values derived from NASIS databases
     for Montgomery and Bucks County

Figure 6:
HYDROLOGIC
SOIL GROUPS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

HYDROLOGIC SOIL GROUPS
A -High Infiltration Rate (Low Runoff Potential
B - Moderate Infiltration Rate
C - Low Infiltration Rate
D - Very Low Infiltration Rate (High Runoof Potential)
W - WATER

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-04702 0 21

Scale in Miles



FIL
E: 

\\W
BD

ata
\Pr

oje
cts

\20
03

\14
12

\00
\D

AT
A\G

IS\
Ar

cM
ap

\W
sh

ed
_n

es
ha

mi
ny

.m
xd

13

1

202

611

202

95

95

232
32

152

413

309

63

363

263

313

132

513

63

113

332

152309

332

611

152

476

76

HILLTOWN

SOLEBURY

BUCKINGHAM

BEDMINSTER

PLUMSTEAD

BRISTOL

BENSALEM

NORTHAMPTON

HORSHAM

MIDDLETOWN

NEWTOWN

FRANCONIA UPPER MAKEFIELD
DOYLESTOWN

WARWICK
HATFIELD

WARRINGTON

LOWER MAKEFIELD

UPPER DUBLIN

WARMINSTER

MONTGOMERY
TOWAMENCIN

WRIGHTSTOWN

LOWER 
GWYNEDD

UPPER 
GWYNEDD

LOWER 
MORELAND

UPPER 
SOUTHAMPTON

LOWER 
SOUTHAMPTON

NORTH
WALES

BRISTOL

DOYLESTOWN

BRYN ATHYN

CHALFONT

NEW BRITAINSOUDERTON

HATFIELD

TELFORD

NEWTOWN

IVYLAND

LANGHORNE
LANGHORNE 

MANOR

HULMEVILLE
PENNDEL

NEW
BRITAIN

NEW
HOPE

AMBLER

DUBLIN

SILVERDALE

LANSDALE

SELLERSVILLE

PERKASIE

EAST ROCKHILL

WEST ROCKHILL

FALLS

YARDLEY

RICHLAND

MILFORD

SALFORD

LOWER 
SALFORD

WORCESTER

WHITPAIN

ABINGTON PHILADELPHIA

SPRINGFIELD

WHITEMARSH

CHELTENHAM

HATBORO

JENKINTOWN

ABINGTON

NORRISTOWN

EAST
NORRITON

PLYMOUTH

UPPER
MORELAND

LAKE GALENA

LAKE 
LUXEMBOURG

CHURCHVILLE
RESERVOIR

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

NEW JERSEY

MONTGOMERY 

COUNTY

BUCKS COUNTY

BUCKS COUNTY

MONTG
OMER

Y  COUNTY

PHILA
DEL

PH
IA  COUNTY

BUCKS COUNTY

NEW JERSEY

Mill Creek

Park

Neshaminy

Core C
reek

Robin Run

Cooks R
un

North
 Bran

ch

Newtown Creek

Ironworks Creek
La

ha
ska

Watson

West Branch 

Mill Creek

Mil l Creek

Neshaminy Creek

Cre
ek

Creek

Lit tle Neshaminy Creek

Nesha miny Creek

Creek

Neshaminy Creek

Creek

Nesh
am

iny
 Cree

k

Pine R
un

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these 
data and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDYKEY MAP

DATE: 10/4/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
WATERSHED BOUNDARY
COUNTY BOUNDARY
MUNICIPAL BOUNDARY
BOROUGH
STREAMS
WATER BODIES
NWI WETLANDS

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: SJD

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Wetlands - US Fish and Wildlife Service

Figure 7:
WETLANDS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-04702 0 21

Scale in Miles



 

14 

year. The Neshaminy Creek watershed receives an average of 45 inches of precipitation per year.  

Summer thunderstorms in the region typically make August the peak month for rainfall.  

Temperatures rarely exceed 100 degrees Fahrenheit or drop below 0 degrees Fahrenheit. 

 

The average depth of frost penetration is approximately one foot, but the frost zone does not 

exist permanently because of numerous freeze-thaw variations that occur during the winter 

season.  The frost-free growing season for the region averages about 180 days per year. 

 

H. Land Use 
 

Existing and projected land use/land cover is a critical variable to evaluate in the stormwater 

management process. Quantitatively, the most relevant land use consideration is the amount of 

impervious cover within the drainage subbasin.  The type of land cover is also a factor to be 

analyzed. For example, paved areas translate into virtually 100 percent runoff. High quality, 

naturally wooded areas generate the least runoff.  The lawns and maintained areas of large-lot, 

single-family residential subdivisions fall within the two extremes.  Agricultural land varies in its 

runoff characteristics with the type of crop grown, crop maturity and season.   

 

Figure 8 displays the existing land use of the watershed, and Table 4 shows the overall land use 

by category within the Neshaminy Creek watershed. As can be seen from Table 4, residential 

land use makes up 40 percent of the land area of the watershed.  A few small areas are relatively 

undeveloped in the more northern portions of the watershed.  Tracts of forest make up the 

highest percentage of land use in this portion of the watershed.  A large percentage of land use is 

agricultural, in contrast to the southernmost portions of the watershed in Bensalem and Bristol 

townships, which are heavily residential and commercial.  Residential and commercial 

development is mostly concentrated along the main stem of the Neshaminy Creek, with more 

rural and suburban areas moving out toward the watershed boundaries.  

 
Table 4.  Land Use Status by Category 
 
Land Use 

 
                 Sq. Mi. 

 
Percent 

Agricultural 40.9 17.7 

Commercial 11.2 4.9 

Farmstead 0.9 0.4 

Forest 44.0 19 

Industrial 6.1 2.6 

Institutional 0.8 0.3 

Meadow 14.8 6.4 

Mining or Newly Graded Areas 1.4 0.6 

Open Space 9.9 4.3 

Paved 5.5 2.4 

Residential (1 to 4 acres) 34.8 15.0 

Residential (1/3 to 1 acre) 47.8 20.7 

Residential (1/8 to 1/3 acre) 3.0 1.3 

Residential (1/8 acre or less) 7.0 3.0 

Water 3.2 1.4 

Other 1.5 0.6 

Total 232.8 100 
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I. Land Development Patterns 
 
Future land development/growth patterns were used to calculate how runoff volumes will change 

as the result of anticipated land use change and additional impervious surfaces.  These volume 

estimates are then applied to determine the runoff control requirements to fulfill the purposes of 

this plan to protect life and property, preserve flood carrying capacity, natural runoff regimes, 

natural course, current and cross sections of water in the Neshaminy Creek and, to the maximum 

extent practicable, the natural hydrologic regime.   

 

To assess the land development patterns over the next ten years, information from both county 

planning commissions was collected and analyzed against current zoning maps.  Table 5 

provides an overview of the types of development anticipated to occur when existing 

development patterns are weighed against potential development trends for each watershed 

municipality.  Approximately seventy-nine percent (79%) of new development within the 

watershed is expected to be residential, primarily single-family with lot sizes ranging from one-

third acre to greater than two acres.  This type of development is expected to occur throughout 

the watershed, specifically in the areas of Doylestown, Hilltown, Lower Makefield, 

Northampton, Plumstead, Upper Southampton, Warrington, and Warwick Townships.  

Commercial development is projected to account for approximately nine percent (9 percent) of 

the predicted future development within the watershed and is expected to occur throughout the 

watershed, primarily in close proximity to the major road corridors, such as Routes 263, 309, and 

611.   

 

Using the data collected development patterns were projected over a ten-year time period by 

conducting a watershed-wide build-out growth scenario.  A build-out estimates the quantity and 

location of potential land development.  The build-out for the Neshaminy Creek watershed 

assumed parks and open space lands remain in perpetuity and took into account that woods and 

lawns within some residential communities will not be developed. The build-out assessed the 

projected increases in impervious areas associated with new development and estimates the 

effect this additional runoff from the impervious surfaces will have on the watershed. The results 

of the build-out are displayed in a future land use map, Figure 9.  

 

The projected increases in impervious surfaces were then used in the hydrologic model to 

develop future condition runoff flows for the 2-, 5-, 10-, 25-, 50-, and 100-year design storms.  

These expected changes in runoff volumes are displayed in Table 6. The table shows a 

comparison of the 100-year peak storm flows for each subwatershed under existing conditions 

and for the future peak flows from projected new development.  On average, the future 100-year 

storm hydrograph peak was found to be approximately 105.38 percent of the present 100-year 

storm hydrograph peak for each subwatershed in the Neshaminy Creek watershed, an increase of 

5.38 percent in the peak flow for that storm. 

 

To fulfill the purposes of this plan, ideally it would have been more accurate to compare the 

future runoff flows to the natural hydrologic regime flows.  Unfortunately this historic data is not 

available.  If it were available, the percent increase in runoff volumes is expected to be much 

greater than the 5.38 percent increase calculated for the 100-year storm.  The existing conditions 

peak flow data is the most accurate data set available and is sufficient to determine the 
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stormwater runoff control requirements. When these controls are implemented, it is expected that 

to the maximum extent practicable, the purposes of the plan, specifically preserving the natural 

hydrologic regime, will be fulfilled.  

 
Table 5.  Potential Future Development Impact by Municipality Based Upon Existing Patterns in the 

Neshaminy Creek  Watershed 

 
Land Use  

AG - Agriculture PA - Paved 

CO - Commercial PS - Pasture 

FM - Farmstead RI - Residential (1 - 4 acres per dwelling) 

FO - Forest R2 - Residential (1/3 - 1 acre per dwelling) 

IN - Industrial R3 - Residential (1/8 - 1/3 acre per dwelling) 

IS - Institutional R4 - Residential (1/8 or less acre per dwelling) 

MI - Mining ROW - Right of Way 

MW - Meadow WA - Water 

OS - Open Space 

Impact Level 

-       No Impact:  No change in area between future land use and existing land use. 
O      Minor Impact: Total area increased between 0–15 percent between future and existing land use. 
X       Major Impact: Total area increased for future land use > 15 percent from existing land use. 
r        Reduction in land use: Total area reduced between future and existing land use. 

Municipality AG CO FM FO IN IS MI MW OS PA PS RI R2 R3 R4 ROW WA 

Bensalem Township r X - r X X - r r - - - X X X - - 

Bristol Borough - - - - - - - r - - - - - X - - - 

Bristol Township r O - r X - - r r - - - r X X - - 

Buckingham Township r X - r X X - r r - - O X O X - - 

Chalfont Borough - X - r X X - r X - - - O - - - - 

Doylestown Borough - O - r X - - r r - - - X X X - - 

Doylestown  Township r X - r X X - r r - - O X X O - - 

Franconia Township - X - r - - - r r - - - X - - - - 

Hatfield Borough - O - r - - - r X - - - O - O - - 

Hatfield Township r X - r O - - r X - - - X - - - - 

Hilltown Township r X - r X - X r r - - X - - - - - 

Horsham Township r X - r - - - r O - - X X - - - - 

Hulmeville Borough r O - r X - - r r - - - X - - - - 

Ivyland Borough r O - r X - - r r - - - X - - - - 

Langhorne Borough - - - r X - - r O - - - O - - - - 

Langhorne Manor Borough - - - r - - - r - - - - X X - - - 

Lansdale Borough - - - - - - - - - - - - O - O - - 

Lower Gwynedd Township r X - r - - - r r - - - X - - - - 

Lower Makefield Township r X - r - - - r X - - X O - O - - 

Lower Moreland Township - - - - - - - -  - - - - - - - - 

Lower Southampton Township r X - r X - - r r - - O O X X - - 

Middletown Township r X r r X - - r O - - X X - X - - 

Montgomery Township r X - r O - - r r - - O X X - - - 

New Britain Borough - O - r X X - r r - - - X - O - - 

New Britain Township r X - r X X - r X - - O X X O - - 

Newtown Borough - O - r - X - r r - - - - - X - - 

Newtown Township r X - r X X - r X - - O O X X - - 

Northampton Township r X - r X X - r r - r X X - X - - 

Penndel Borough - O - r X - - r r - - X O - X - - 

Plumstead Township r X - r X - X r r - - X X - X - - 

Solebury Township r X - r - - - r r - - X - - X - - 

Souderton Borough - - - - - - - - - - - - - - - - - 

Towamencin Township - - - - - - - - - - - - - - - - - 

Upper Dublin Township - X - r - - - - - - - - O - - - - 

Upper Gwynedd Township - - - r - - - - - - - - - - - - - 

Upper Makefield Township r - - - - - - - X - - - X - - - - 

Upper Southampton Township r O - r X X - r r - - X O - X - - 

Warminster Township r X - r X X - r r - - X O X O - - 

Warrington Township r X - r X X O r r - - X X X X - - 

Warwick Township r X - r X X - r r - - X X - X - - 

Wrightstown Township r O - r X X O r X - r X X - X - - 
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Table 6.  Existing vs. Future Combined Peak Flows––100-Year, 24-Hour Storm 

(Please refer to Appendix D of the Model Ordinance for Subarea Locations) 

 

 

Subwatershed No. 

 

Existing 

Peak Q (cfs) 

 

Future 

Peak Q (cfs) 

  

 

Subwatershed No. 

 

Existing 

Peak Q (cfs) 

 

Future 

Peak Q (cfs) 

       

W630 4449.68 4172.65  W1100 2305.37 2156.81 

W650 2930.52 2862.80  W1070 2663.73 2811.69 

W1300 3493.40 3676.50  W1020 4391.30 4736.62 

W1350 4273.00 4366.60  W1050 4524.91 4622.99 

W710 1498.16 1484.96  W1030 601.83 634.60 

W1340 1165.83 1123.38  W1060 2306.21 2362.21 

W700 2817.36 2963.70  W980 2708.57 2774.07 

W1290 1741.68 1857.52  W670 4102.79 4449.79 

W1400 2578.66 2532.28  W680 2646.20 2961.46 

W940 4878.65 4980.45  W1700 3188.47 2968.35 

W950 2692.57 2683.15  W1240 555.99 525.95 

W960 992.03 999.76  W1690 3621.63 3340.42 

W1390 2298.66 2377.02  W1250 2177.18 1958.63 

W920 1140.03 1149.94  W910 1219.78 1237.47 

W930 3395.99 3520.60  W990 339.41 371.04 

W1450 4047.15 4110.96  W1010 4947.57 4870.42 

W850 2587.76 2811.80  W1550 2709.05 2442.98 

W1440 263.51 290.67  W1540 3102.58 3075.38 

W770 396.61 378.65  W1800 2314.41 2191.92 

W780 2225.39 2285.71  W1790 4130.20 4676.05 

W740 1447.07 1472.34  W1640 362.83 475.62 

W690 2541.02 2681.63  W1120 2514.90 2859.37 

W840 2320.87 2402.87  W1600 3850.87 4409.00 

W830 2103.56 2142.28  W1140 2816.51 3437.13 

W820 2277.97 2309.85  W1180 2271.56 2737.20 

W800 2111.55 2274.30  W1170 1151.14 1420.31 

W730 2738.75 2811.87  W1590 717.02 797.84 

W870 3115.60 3257.03  W1150 984.40 1186.79 

W760 2851.76 3074.45  W1160 32.22 34.61 

W880 807.37 790.74  W1110 1237.81 1472.86 

W900 3051.29 3211.11  W1130 1976.08 2416.33 

W890 3022.34 3013.75  W1750 3087.92 3606.20 

W1850 5222.83 5086.30  W1200 4112.95 4327.91 

W1840 4138.62 4212.95  W1740 3120.45 3479.69 

W1490 530.78 618.53  W1210 1026.46 1209.05 

W1080 2037.42 2068.48  W1220 1208.86 1411.84 

    W1230 1983.26 2144.44 
 

Note:  The computed flow values were derived for watershed planning purposes and should not be considered regulatory values for permitting 

purposes.  While they may be used for comparison or checking purposes, specific hydrologic computations will be needed for the design of 
bridges, culverts, and dams. 
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J. Present and Projected Development in the Flood Hazard Areas 

 

The Neshaminy Creek tends to have flash floods as a result of low storage and recharge rates 

(USGS 204). The U.S. Department of Homeland Security and the Federal Emergency 

Management Agency (FEMA) have prepared Flood Insurance Studies (FIS) and floodplain 

mapping for the following 41 municipalities in the Neshaminy Creek watershed, listed in Table 

7. 

 
Table 7.  Flood Insurance Studies in the Neshaminy Creek  Watershed 

 

BUCKS COUNTY Plumstead Township
(1)

 

Bensalem Township
(1)

 Solebury Township
(1)

 

Bristol Borough
(1)

 Upper Makefield Township
(1)

 

Bristol Township
(1)

 Upper Southampton Township
(1)

 

Buckingham Township
(1)

 Warminster Township
(1)

 

Chalfont Borough
(1)

 Warrington Township
(1)

 

Doylestown Borough
(1)

 Warwick Township
(1)

 

Doylestown Township
(1)

 Wrightstown Township
(1)

 

Hilltown Township
(1)

  

Hulmeville Borough
(1)

 MONTGOMERY COUNTY 
Ivyland Borough

(1)
 Franconia Township

(2)
 

Langhorne Borough
(1)

 Hatfield Borough
(2)

 

Langhorne Manor Borough
(1)

 Hatfield Township
(2)

 

Lower Makefield Township
(1)

 Horsham Township
(2)

 

Lower Southampton Township
(1)

 Lansdale Borough
(2)

 

Middletown Township
(1)

 Lower Gwynedd Township
(2)

 

New Britain Borough
(1)

 Lower Moreland Township
(2)

 

New Britain Township
(1)

 Montgomery Township
(2)

 

Newtown Borough
(1)

 Souderton Borough
(2)

 

Newtown Township
(1)

 Towamencin Township
(2)

 

Northampton Township
(1)

 Upper Dublin Township
(2)

 

Penndel Borough
(1)

 Upper Gwynedd Township
(2)

 
 

Notes : (1) Combined in Bucks Countywide Flood Insurance Study 

Notes: (2) Combined in Montgomery Countywide Flood Insurance Study 

 

There are two types of studies conducted in the FIS program: ―detailed‖ and ―approximate.‖  

Detailed methods include hydrologic computations and detailed HEC-RAS or HEC-2 backwater 

computations. The areas studied by detailed method were selected with priority given to all 

known flood hazard areas and areas of projected development and proposed construction. The 

remaining municipalities in the watershed have flood mapping prepared using the approximate 

method.  Areas studied by the approximate methods are areas which have low development 

potential or minimal flood hazards.   

 

Figure 10 shows the 100-year floodplain as taken from the FEMA mapping for the Neshaminy 

Creek watershed.  Infringements of residential, industrial, and commercial areas on the 

floodplain are shown by overlaying these areas on the floodplain data layer of the GIS.  Table 8 

provides a summary of the total amount of developed floodplain area. 
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Table 8.  Summary of the Total Amount of Developed Floodplain Area 

 

Existing Land Use Acres in Floodplain Square Miles 

in Floodplain 

Commercial 286.45 .45 

Farmstead 9.83 .02 

Industrial 184.76 .29 

Paved 83.62 .13 

Institutional 40.05 .06 

Mining 17.48 .03 

Residential (1 to 4 acres) 375.5 .59 

Residential (1/3 to 1 acre) 774.63 1.21 

Residential (1/8 to 1/3 acre) 7.1 .01 

Residential (1/8 acre or less) 69.63 .11 

ROW 24.78 .04 

TOTAL 1873.83 2.94 

 

One of the biggest problems in floodplain management is the increase in peak flow caused by 

development in the watershed.  Recognizing this, the National Flood Insurance Program (NFIP) 

has developed a community rating system (CRS) to give communities credit for floodplain 

management activities that exceed the minimum requirements.  As part of this rating system, 

credit points can be awarded to communities if they implement the following: 

 

 Regulatory language (ordinance) requiring peak rate of runoff from development to be 

no greater than the predevelopment runoff; 

 A stormwater master plan (such as this Act 167 Plan); 

 State review of the stormwater management plan; 

 Requirement for a building‘s lowest floor to be elevated above street levels; 

 Erosion and sediment control regulations (such as Chapter 102); and 

 Water quality regulations. 

 

The more credits a community can accumulate, the less its residents will have to pay for flood 

insurance.  For further information on the community rating system, the publication CRS Credit 

for Stormwater Management, July 1996, published by FEMA, can be obtained at their website at 

www.fema.gov.  Currently no municipalities within the Neshaminy Creek watershed are enrolled 

in the program.   

 

K. Obstructions 
 

An obstruction can be defined as any bridge, culvert, fill, fallen trees, or debris, etc. that causes 

the flow of the stream to be diverted or causes backwater.  The data collected on obstructions 

was obtained to calculate obstruction flow capacities and to determine if the obstruction 

classified as significant. The locations of permanent waterway obstructions (i.e. culverts, 

bridges) within the watershed were obtained by one of several methods.  First, an initial 

inspection of the USGS topographic base map was made, followed by field measurements by 

Planning Commission staff.  Second, during the overall data collection process, municipalities 

within the watershed were asked to submit any known obstructions data.  Data was obtained 

from the Pennsylvania Department of Transportation (PENNDOT) for locations of bridges they 

http://www.fema.gov/
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are responsible to maintain. FEMA Flood Insurance Studies were also collected for other 

recorded locations of obstructions. 

 

Obstruction flow capacities were theoretically determined by an examination of the geometry of 

the structures.  These flows were then evaluated to determine if peak flows through the 

obstruction could be met by the capacity of the structure to pass that flow value.  The flow values 

were derived by a modeling process for the range of design storm frequency.  Based on these 

results, obstructions could then be classified into seven different flow capability categories as 

follows: 

 

 Obstructions which are able to pass the 100-year, 24-hour storm without obstructing 

the flow; 

 Obstructions which are able to pass the 50-year, 24-hour storm and greater without 

obstructing the flow; 

 Obstructions which are able to pass the 25-year, 24-hour storm and greater without 

obstructing the flow; 

 Obstructions which are able to pass the 10-year, 24-hour storm and greater without 

obstructing the flow; 

 Obstructions which are able to pass the 5-year, 24-hour storm and greater without 

obstructing the flow; and 

 Obstructions which are NOT able to pass the 2-year, 24-hour storm and greater 

without obstructing the flow. 

 

A total of 995 obstructions were found in the watershed.  Through an examination of the data 

provided by municipalities on the extent of the problems created from obstructions, it was 

determined none of 995 obstructions can be classified as significant from a regional planning 

perspective because the documented obstructions only create localized drainage problems.  

 

The locations of all obstructions and a legend indicating where each obstruction ranked on the 

range of potential flow capabilities can be found in Figure 11. The obstruction characteristics 

data and flow capacities can be found in the Volume II: Technical Appendix of the Plan. A copy 

of Volume II is available at the Bucks and Montgomery County planning commissions libraries. 

 

L. Existing Drainage Problems and Proposed Solutions 
 

Each municipality within the Neshaminy Creek watershed was provided an opportunity via a 

questionnaire to document the existing drainage problems within its borders and to suggest 

strategies to remediate these problems.  The survey results were evaluated to determine if there 

were reaches of the watershed where countywide attention was needed in cases where the 

problem was too big for a municipality to handle under its local jurisdiction.    

 

One hundred and fifty-three problem areas were identified in this study. Table 9 summarizes the 

drainage problems identified in the watershed by the WPAC members and indicates the type, 

cause, and occurrence of these problems. Figure 12 shows the location of problem areas in the 

watershed. 
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Table 9.  Summary of Response Items from Phase I & II Municipal Questionnaires 

 

 (A) (B) (C) (D) 

Municipality Type of Problems 
Cause of 

Problems 

Occurrence of 

Problems 

Type of 

Damage 

Bensalem Township *    

Bristol Borough     

Bristol Township     

Buckingham Township 1 1 & 4 1 & 2 2 

Chalfont Borough 1 1, 4, & 5 2 2 

Doylestown Borough 2    

Doylestown Township 1 ,2 ,5, & 6 1, 2, 3, & 4 1 & 2 2 

Franconia Township     

Hatfield Borough 1    

Hatfield Township     

Hilltown Township 1 ,2, & 3 1, 2, 3, &4 1 & 2 2 

Horsham Township 1 4  2 

Hulmeville Borough     

Ivyland Borough 1 & 2 1, 2, 3, & 5 1 & 2 2 

Langhorne Borough     

Langhorne Manor Borough     

Lansdale Borough     

Lower Gwynedd Township 1 1 & 5 1 2 

Lower Makefield Township     

Lower Moreland Township     

Lower Southampton Township     

Middletown Township     

Montgomery Township 1 & 2 5  2 

New Britain Borough 1, 2, & 3 1, 2, 3, 4 & 5 1 2 

New Britain Township 1, 2, & 6 4 & 5  2 

Newtown Borough     

Newtown Township     

Northampton Township 1 & 2 1 & 5 1 2 

Penndel Borough 1, 2, & 5 1, 3, & 5 1 & 2 2 

Plumstead Township 1, 2, & 3 1 & 2 1 & 2  

Solebury Township 1, 2, 3, & 5 1, 2, 3, 4, & 5 1 & 2 2 

Souderton Borough     

Towamencin Township     

Upper Dublin Township     

Upper Gwynedd Township     

Upper Makefield Township     

Upper Southampton Township     

Warminster Township 1 & 2 1, 2, 4, & 5  2 

Warrington Township 1, 2, 3, & 6 5 1 & 5 2 

Warwick Township 1, 2, 3, 4, & 7 1 & 2 1, 4, & 5 2 

Wrightstown Township     

 
(A) 1.  Flooding (B) 1.  Stormwater volume 

 2.  Accelerated erosion  2.  Stormwater velocity 

 3.  Sedimentation  3.  Stormwater direction 

 4.  Landslide  4.  Water obstruction 

 5.  Groundwater contamination  5.  Other 

 6.  Surface water pollution   

 7.  Other   

(C) 1. > 1 time per year (D) 1.  Loss of life/Vital services 

 2. < 1 time per year  2.  Property damage 

 3. Only major flood events   
*Blank cells indicate there was no response from the municipality. 
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Among those municipalities reporting, an evaluation was done of the surveys submitted to 

determine which problems should be considered highest priority for the municipality and what 

local remediation is proposed to solve the problem.  Section V.H of the plan addresses how 

municipalities can pursue funding for these solutions.  Each of the priority problem areas 

involved flooding and the majority of those reported problems are located in the central Bucks 

County region.  These problem areas will be re-evaluated in the next planning cycle to see if 

additional mitigation measures need to be taken.  The evaluation is summarized in Table 10 

below.  The specific details of the reported problem areas are found in Volume II: Technical 

Appendix.   

 
Table 10.  Municipal Priority Problem Areas and Proposed Solutions 

 

Municipality Priority Problem Area Proposed Solution 

Buckingham Township Flooding on and around roadways Upgrade or maintenance of 

stormwater facilities 

Chalfont Borough Flooding on and around roadways Replace storm sewer  and 

rehabilitate bottom of culvert 

Doylestown Township Street and yard flooding Upgrade or maintenance of 

stormwater facilities 

Hilltown Township Street Flooding Upgrade or maintenance of 

stormwater facilities 

Ivyland Borough Flooding and erosion on and around 

roadways 

Resize bridges and tunnels to 

handle volume of water 

Lower Gwynedd Township Flooding Upgrade or maintenance of 

stormwater facilities 

New Britain Borough Flooding Upgrade or maintenance of 

stormwater facilities 

Northampton Township Flooding Widen channel and repair dams 

Penndel Borough Flooding Install curb and gutters 

Plumstead Township Flooding and erosion on and around 

roadways 

Rip rap along road swales and 

install new storm sewers 

Solebury Township Flooding and bank erosion on and 

around roadways from both surface 

and ground water 

Get property owners to agree to 

build additional inlets and 

underground drains 

Warrington Township Flooding and erosion Increase size of stormwater system 

Warwick Township Flooding and erosion Upgrade or maintenance of 

stormwater facilities 

 

The following are explanations of the common problems reported by the municipalities and how, 

in this five-year planning cycle, these problems will be addressed.  

 

1. Erosion and Sedimentation (E & S) 

 

Fourteen of the municipalities reported accelerated erosion, specifically of streambanks, 

as a significant problem within the watershed.  When asked what area of stormwater 

management was not being properly addressed within the Neshaminy Creek watershed, 

streambank stabilization was the most common answer. 
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In the past, rock rip rap and gabions were very common practices to stabilize stream 

channels.  These practices are currently in use by individual homeowners or on municipal 

property.  More cost effective ways to stabilize streams.  Examples include using native 

plant material to stabilize the streambank and placing rock or log cross vanes, rocks, or 

wood in locations to steer the water away from direct contact with the streambank.  These 

methods can mitigate individual problem areas to provide permanent stabilization of 

exposed areas and properly stabilize the channels of conveyance to reduce erosion 

problems. 

 

To reduce erosion of streambanks on a watershed-wide scale, this plan encourages the 

restoration and establishment of riparian buffers along streams, lakes, and wetlands 

within the Neshaminy Creek watershed.  Buffers not only assist in stabilizing 

streambanks through the planting of native plants, trees, and shrub vegetation, but also 

provide ecological and water quality benefits.  Establishing buffers is included as one of 

the stormwater control measures in the Model Ordinance.  PADEP recommends a 

minimum buffer width of 50‘ of undisturbed forest from the top of the stream bank.  

Municipalities are encouraged to create a riparian buffer plan as outlined in Chapter 6 

page 181 of the Pennsylvania Stormwater Best Management Practices Manual and in 

PADEP‘s Riparian Buffer Guidance available in final publication in the PA Bulletin 

(394-56000-001).  

 

Although these methods can help improve the streambank conditions, they do not get to 

the core of the problem, which is excess sediment transported through high volumes of 

runoff.  To prevent excess sediment flowing into the watershed, this plan requires post-

development stormwater runoff volume control BMPs that are designed to reduce the 

volume and improve the quality of the runoff.  To control the required volume (See 

Section IV.B.1.) there are a number of structural best management practices such as 

infiltration basins, rain gardens, constructed wetlands, and seepage pits which are 

designed to capture up to 85 percent of the total suspended sediment in stormwater 

runoff.  Section IV.C of this plan provides more detail on structural BMPs. 

 

2. Flooding 
 

Eighteen municipalities reported flooding as their primary drainage problem. Flooding of 

roadways, pasture land, yards, buildings, and railroad tracks are reported occurring 

during major storm events as recent as 2005.  One such problem area occurs at the 

confluence of Pine Run at the intersection of Woodland and Pine Run/Chapman Road in 

Doylestown Township.  Flooding occurs at this location several times per year as the 

result of a build-up of debris under Chapman Bridge which subsequently has reduced the 

allowable flow under the bridge.  Several times per year, Hilltown Township experiences 

street flooding on Hilltown Pike in multiple locations due to an excess volume of water 

as the result of inadequate conveyance capacity. 

 

In addition, the areas within the watershed adjacent to stream confluences and various 

low-lying wetland areas are generally subject to minor flooding after rain or thaw 

conditions. Flooding in the watershed is caused by one of these two reasons:  (1) local 
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flooding caused by inadequately-sized storm culverts that cannot handle the volume of 

runoff from major storms; and (2) flooding caused by the location of structures, such as 

roads, bridges, driveways, buildings, and pipes within the floodplain of the major 

tributaries. 

 

After examining the flooding locations and occurrences, none were determined to be 

flooding problems which require resolution though county-wide planning or action.  

Those municipalities who designated flooding as their priority problem should address 

the problem on an individual basis and determine if remediation is feasible and/or 

necessary.  See Table 10 for a list of reported priority problem areas and proposed 

solutions.   

 
3. Groundwater and Surface Water Pollution 

 

A handful of watershed municipalities reported groundwater contamination and surface 

water pollution as a problem their community experiences.  Common sources of 

stormwater pollution include:  grease and oil from roads and blacktop; nutrients, such as 

phosphorous and nitrogen from fertilizer; toxic chemicals, such as phenols from cleaning 

products; heavy metals from pesticides, paints, and fuels; and, sediment and mud from 

earthmoving activities.  A number of municipalities responded that they and their 

residents would like to see water quality better addressed or standards strengthened in the 

model ordinance as a part of the Neshaminy Creek Watershed SMP update.  This plan 

has therefore included volume control criteria designed to ensure the protection of the 

quality of stormwater runoff entering the surface water and groundwater.  

 

M. Existing and Proposed Stormwater Collection Systems 
 

There are various stormwater collection systems in the Neshaminy Creek watershed.  The 

collection systems are mainly piping systems.  There are a small number of proposed stormwater 

collection systems within the watershed reportedly to be built in the next ten years; however, 

none of these projects will have an impact from a county-wide planning perspective. 

 

N. Existing and Proposed State, Federal, and Local Flood Control 

Projects 
 

The flood record history in the Neshaminy Creek watershed is over 50 years old.  Flooding 

problems began in the 1950s when urbanization changed the landscape of the lower reaches of 

the watershed.  The flood record includes both small scale events and major flooding events.  

Two of the major events were the result of hurricanes, one hurricane in 1971 that registered a 

flood crest of 18.86 feet and one in 1955 that registered 22.7 feet.  

 

In response to these events, numerous regional planning efforts have taken place including 

efforts by the Army Corp of Engineers and the Soil Conservation Service whose agencies 

initiated studies in the 1960s to address flooding problems.  As a result of these studies, a new 

county agency was formed, the Neshaminy Water Resources Authority (NWRA).  The NWRA 

facilitated the work plan to build a network of 10 dams within the watershed.  Eight of the 



 

25 

original ten dams have been constructed.  The location and design capacity of these dams are as 

follows:   

 

 PA 611: Warrington Dam is located on the Little Neshaminy Creek, about 1.5 miles 

northwest of the intersection of County Line Road and U.S. 611.  The dam has  2,156 

acre-feet of total storage capacity, 182 acre-feet of which is reserved for sediment 

storage.  Maximum floodwater pool is 179 acres with a drainage area of 10.9 acres.  A 

permanent pool of 26 acres exists.  

 

 PA 612:  Robin Run Dam is located about 5.5 miles southeast of Doylestown Borough, 

between Swamp and Forest Grove Roads in Buckingham Township.  The dam has a 

drainage area of 1.87 square miles with 327 acre-feet storage for floodwater and 99 acre-

feet storage for sediment.     

 

 PA 615: This structure is located on the West Branch of the Neshaminy Creek, one mile 

east of Chalfont Borough.  The dam controls 3.39 square miles of drainage area.  There is 

no permanent pool; floodwater periodically covers up to 86 acres, providing 714 acre-feet 

for floodwater storage and 63 acre-feet for sediment storage. 

 

 PA 616: Pine Run is a single-purpose flood control dam with a permanent pool of about 

39 acres (Pine Run Reservoir), increasing up to 242 acres at maximum flood periods. The 

dam, completed in 1974, is located in Doylestown Township about 0.75 miles north of 

New Britain Borough and has a total drainage area of 9.89 acres.  Sediment storage is 128 

acre-feet with floodwater storage at 2,116 acre-feet.   

 

 PA 617: Also known as Lake Galena or Peak Valley Reservoir, this is the largest 

impoundment in the watershed with a drainage area of 15.8 square miles, sediment 

storage capacity of 366 acre-feet, floodwater capacity of 3,463.1 acre-feet and a total 

storage capacity of 10,002.1 acre-feet.  Completed in 1974, the permanent pool reservoir 

is multi-purpose, with a normal area of 365 acres and high water area of 482 acres.  The 

dam is located at the confluence of the North Branch Neshaminy with the mainstem in 

New Britain Township.  

 

 PA 620: Core Creek Dam, also known as Lake Luxembourg, is located on Core Creek 

between the boroughs of Newtown and Langhorne, about 0.6 miles upstream of Core 

Creek and PA 413.  Drainage area of this multi-purpose structure is 9.57 square miles.  

The dam has sediment storage of 260.7 acre-feet, flood storage of 2,056 acre-feet, and a 

total storage capacity of 3,338.7 acre-feet.   

 

 PA 621: The dam is located on Newtown Creek, 2,000 feet above PA 532 north of 

Newtown Borough.  The 43-foot high structure controls runoff from 3.04 square miles, 

providing 679 acre-feet for floodwater storage and 69 acre-feet for sediment storage.  A 

permanent pool has been created of about 11 acres, which increases up to a maximum of 

82 acres during flood events.   
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 PA 625:  This dry dam is located on a tributary of the West Branch Neshaminy, 500 feet 

upstream from County Line Road (PA 309), about 1.25 miles northeast of Hatfield 

Borough.  The structure controls a drainage area of 2.8 square miles.  Flood pool storage 

provides 508 acre-feet of floodwater storage and 46 acre-feet for sediment storage.  

 

In 1989, it was decided to put the construction of two of the dams on hold, Dark Hollow Dam 

(PA 614) and Park Creek Dam (PA 610), after a cost/benefit analysis determined it was not cost 

effective to build the last two dams.  In lieu of the dams, the NWRA recommended other flood 

control measures including elevation, floodproofing, and structure buy-outs.   

 

As a result of these recommendations, a second countywide planning effort began in 2002 to 

administer a Home Elevation/Acquisition program for houses located in the floodplain of the 

Neshaminy Creek.  Federal funding has been provided through the United States Department of 

Agriculture and the National Resource Conservation Service.  The program enables Bucks 

County to purchase homes located in the floodplain at fair market value or to raise the home to 

an elevation which would safely withstand a major flood event.  Since the inception of the 

program, approximately twenty homes have been purchased, eighty homes have been elevated, 

and five home additions have been constructed to move home utilities to a safe elevation.  The 

county is in the process of elevating about twenty-five more homes and approximately seventy-

five homes will construct additions to accommodate utilities.  The program was recently granted 

federal stimulus money which will keep the program running for the next three years.     

 

Other localized flood mitigation projects in the Neshaminy Creek watershed include projects that 

are planned, administered, and maintained by individual municipalities.  Dams, levees, channel 

excavation, and rock-riprap make up the majority of these types of projects.  Proposed projects 

include:  replacing an existing storm sewer system; lining the bottom of an arch culvert in 

Chalfont Borough; and extending a storm sewer collection system in Warrington Township.  The 

locations of these regional flood control and local mitigation projects are illustrated in Figure 13.    

 

O. Existing and Proposed Stormwater Control Facilities 
 
Due to the urban nature of the southern and central reaches of the watershed, there are both 

existing and proposed control facilities in the Neshaminy Creek watershed.  Existing facilities, 

illustrated in Figure 13, include detention and retention basins, ponds, and wetlands.  Of the 19 

reporting municipalities, only 3 reported proposed detention basins.  These detention basins are 

both surface and underground with several to be built with wetland bottoms.   Because so few 

facilities are proposed and all future facilities should be designed according to the standards of 

this current SWP, it has been determined that none of the proposed facilities require attention 

from a countywide planning perspective.   

 

P. Storm Sewer System Outfalls 
 

The outfall information was provided to the project consultant Borton-Lawson for inclusion in 

the GIS database.  Figure 14 shows the outfall locations of stormwater runoff discharge points, 

commonly called ‗outfalls,‘ for those watershed municipalities that reported.  Although detailed, 

the map as presented is not complete, and if needed can serve as a base map for preparing a more 
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for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.
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NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.
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detailed local database. None of the reported outfalls present problems which require regional or 

countywide attention. 

 
Q. Impaired Stream Segments 

 

The Pennsylvania Department of Environmental Protection (PADEP) implements an on-going 

surface waters assessment program.  Those waterways found to be impaired are listed on the PA 

Integrated List formerly referred to as the Section 303(d) list of impaired waters, along with the 

specific impairment(s).  Federal regulations require that a Total Maximum Daily Load (TMDL) 

be developed for any impaired waterway and that the TMDL must be implemented until the 

waterway is no longer impaired.  PADEP assessments have determined that several stream 

segments within the Neshaminy Creek watershed are impaired from excess nutrients (nitrogen 

and phosphorus) and/or sediment contributions.  PADEP finalized a TMDL for the Neshaminy 

Creek watershed in December 2003. 

 

The December 2003 Neshaminy Creek watershed nutrient TMDL assigned loadings to the 

principle source of the nutrient impairment, municipal wastewater treatment facilities.  In 2007, 

PADEP determined that the nutrient TMDL was inadequate for addressing the documented water 

use impairments.  PADEP notified EPA of its intentions on September 6, 2007 to withdraw the 

original TMDL as approved and requested that EPA develop and establish revised nutrient 

TMDLs for the watershed.  EPA is currently reviewing recent science and research on nutrient 

impairments and has committed to completing this revision.    

 

The December, 2003 Neshaminy Creek watershed sediment TMDL provided a listing of 

municipalities within sub-areas of the watershed where the waste load allocations (WLAs) for 

sediment have been calculated due to impairments caused by runoff from urbanized and/or 

developing areas.  This listing is presented in the report titled, Total Maximum Daily Load 

(TMDL) Assessment for the Neshaminy Creek Watershed in Southeast Pennsylvania, and shows 

the sub-areas, the WLAs (lbs/yr) assigned to each subarea, and the municipalities within each 

subarea.  

 

The Lake Luxembourg/Core Creek Watershed Restoration Management Plan was completed in 

March 2005.  A component of this plan includes stormwater BMP retrofits and shoreline 

stabilization of the lake in order to reduce pollutant loading into the watershed.  Future BMPs to 

be installed near Lake Luxembourg include constructed treatment wetlands, detention basin 

retrofits, development of meadow habitat, and vegetative buffers.  The plan also contains 

proposed restoration activities including the implementation of agricultural BMPs, establishing 

buffer areas for waterfowl control, dredging, and lake drawdown.  These restoration activities 

will contribute to the control of stormwater volume and peak flow rate, thus also improving 

water quality. 

 

PADEP requires municipalities classified as urban areas by the U.S. Census to implement a 

stormwater management program as part of the National Pollution Detection Elimination System 

(NPDES) permit requirements.  This permit is referred as PAG-13 or the municipal separate 

storm sewer system (MS4) permit. As shown by the urban area boundary in Figure 15, all the 

municipalities (except Hulmeville Borough) in both Montgomery and Bucks counties within the 
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Neshaminy Creek watershed are required to comply by this permit and implement a stormwater 

management program. The goal of each program should be to reduce the discharge of pollutants 

to the ―maximum extent practicable,‖ to protect water quality, and to satisfy the requirements 

laid out in the Clean Water Act.  The permit requires municipalities to implement six minimum 

control measures which, when used in conjunction with BMPs, are expected to result in a 

reduction of pollutants to the maximum extent practicable discharging into the Waters of the 

Commonwealth.   

 

The second generation NPDES (PAG-13) will require any regulated MS4 with discharges into an 

impaired water with a TMDL to develop, implement and enforce a TMDL Plan that will achieve 

the pollutant reductions consistent with the applicable TMDL.  MS4s can either implement 

TMDL control measures from a PADEP-approved watershed or regional TMDL Implementation 

Plan or control measures selected from a menu of options provided by PADEP in the revised 

NPDES Phase II MS4 general permit application package.  Presently, thirteen municipalities 

within the Neshaminy Creek watershed will need to integrate and coordinate their efforts in order 

to comply with their Act 167 and MS4 permit requirements. Any stormwater BMPs that are 

imposed as the result of Act 167 requirements should be receptive to the need to reduce sediment 

pollutant loadings due to the TMDL and MS4 permit requirements. 
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SECTION III. 

Watershed Technical Analysis 
 

A. Watershed Hydrologic Model 
 

The preparation of this stormwater management plan necessitated the selection of a stormwater 

simulation computer model to evaluate the flow of water through the hydrologic system. It was 

necessary to select a model that: 

 

 Modeled design storms of various durations and frequencies to produce routed 

hydrographs which could be combined at confluence locations throughout the watershed; 

 Was adaptable to the size of the watershed and subareas in this study; 

 Could evaluate specific physical characteristics of the rainfall-runoff process; and 

 Did not require an excessive amount of input data, yet yielded reliable results. 

 

The model chosen for this purpose was the U.S. Army Corps of Engineers Hydrologic 

Engineering Center – Hydrologic Modeling System (HEC-HMS). This model was considered 

appropriate for three reasons: 

 

 The parameters provide a flexible calibration process; 

 The model has the ability to analyze reservoir and detention basin routing effects on the 

watershed; and 

 The model is accepted by the Pennsylvania Department of Environmental Protection. 

 

The model generates runoff flows for selected subareas along the drainage course and compares 

subarea contributions to the total watershed runoff.  It also generates runoff quantities for a 

specified design storm based upon the physical characteristics of the subarea and routes the 

runoff flow through the drainage system in relation to the hydraulic characteristics of the stream. 

 

B. Modeling Process 
 

Modeling is better able to predict changes in water movement and flow when evaluated over 

smaller, more discreet areas rather than over the entire 232.84-square-mile watershed.  

Therefore, the watershed was broken down into smaller, more manageable drainage areas called 

―subareas.‖  These subareas are shown on Figure 16.   
 

The main considerations in the subarea delineation process were the location of obstructions, 

problem areas, dams, lakes or reservoirs, and tributary confluences.  The most downstream point 

of each of these areas is considered the ―point of interest.‖  Points of interests are selected in 

each subarea and input into the model to evaluate the cumulative effect of runoff from each 

individual subarea.  Flows are then calculated by the model and increased runoff is analyzed for 

its potential impact.   

 

For this SMP, controlling runoff watershed-wide begins with stormwater management controls 

throughout each watershed subarea.  The amount of runoff generated from each subarea is a 
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function of its slope, soil type, permeability, percent of the subarea that is developed, and its 

vegetative cover.  For this study, composite runoff Curve Numbers
1
 were generated by 

overlaying three maps, essentially ―on top of each other‖ in the GIS system. The three critical 

pieces of data used to create the composite runoff numbers are the existing land use, subarea 

drainage area, and hydrologic soil group maps.  The analysis of the composite curve numbers 

generated lag times and stream travel times that were used in the computer model. 

 

The watershed was then modeled to determine the hydrologic response for the 2-, 5-, 10-, 25-, 

50-, and 100-year, 24-hour storm events.  The modeling process addressed: 

 

 Peak discharge values at various locations along the stream and its tributaries; 

 Time to peak for the above-noted discharges; 

 Runoff contributions of individual subareas at selected downstream locations; and  

 Overall watershed timing. 

 

The results are shown in Volume II, Technical Appendix available at the Bucks and Montgomery 

county planning commissions. 

 

C. Calibration 
 

To simulate storm flows for a watershed with confidence and reliability, the computer model 

must first be calibrated.  Calibration provides the most accurate representation of the peak flow 

rates in a watershed.  Stream flow and rain gauge data were input into the model and simulated 

―hydrographs‖ were developed.  Hydrographs plot time versus flow (cubic feet per second).  

Basin characteristics were used as input parameters for this model, including initial abstraction 

(related to the Curve Number), time of concentration, and stream velocity.  Adjustments to other 

parameters are made to duplicate hydrograph shapes and peak flow rates at points in the 

watershed where flow recordings were made.   

 

  

                                            
1 Curve Numbers are values used in the Soil Cover Complex Method and are a measure of the percentage of precipitation that is 

expected to run off from the watershed which is a function of the soil, vegetative cover, and tillage method.   
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For the Neshaminy Creek watershed, several stream gauges are located within the watershed as 

shown in Table 11. 

 
Table 11.  Neshaminy Creek Watershed USGS Stream Gauging Stations 

 

Site 

Number 
Site Name DA From To Count 

01464645 NB Neshaminy Cr bl Lake Galena nr New Britain, PA 16.20 11/16/1985 9/30/2002 6163 

01464710 Pine Run at Chalfont, PA 11.60 2/28/1990 1/8/1992 680 

01464720 NB Neshaminy Creek at Chalfont, PA 31.50 12/19/1990 9/30/2002 4304 

01464741 Cooks Run at New Britain, PA 3.08 10/1/1985 2/21/1989 1240 

01464750 Neshaminy Creek near Rushland, PA 91.00 12/5/1986 9/30/2002 2492 

01464907 L Neshaminy Cr at Valley Road nr Neshaminy, PA 26.80 11/25/1998 9/30/2002 1406 

01464930 Unnamed Trib to L Neshaminy Creek at Traymore, PA 4.34 1/1/1994 12/31/1995 730 

01464984 L Neshaminy Cr at Walton Road nr Jacksonville, PA 40.06 11/9/1985 9/30/1992 2518 

01465000 Neshaminy Creek at Rushland, PA. 134.00 1/07/1884 9/30/1934 11871 

01465050 Mill Creek near Wycombe, PA 14.00 11/21/1985 12/31/1992 2376 

01465500 Neshaminy Creek near Langhorne, PA 210.00 10/1/1934 9/30/2002 24837 

DA stands for Drainage Area and Count represents Calibrated Flow (CFS)  

 

The model was calibrated against statistical analyses performed on annual flood peaks from 

gauges located in the watershed and compared to results of other regression methods used for 

developing peak flows such as USGS WRIR 00-4189, USGS WRIR 82-21 and the USGS Annual 

peak flow frequency analysis following Bulletin 17-B Guidelines.  Several calibration points were 

selected at the confluence of major tributaries, at known problem areas, and at locations where 

previous flow calculations were made, such as those conducted by FEMA as part of their 

floodplain mapping efforts.  Target values were determined at each calibration point through 

analysis of the various regression methods and compared with the data flow.  The model was run 

for the various design rainfall events.  The following stream gauges were used in the calibration;  
 

 USGS 01464645 Neshaminy Creek below Lake Galena near New Britain, PA 

 USGS 01464720 North Branch Neshaminy Creek at Chalfont, PA 

 USGS 01464750 Neshaminy Creek near Rushland, PA 

 USGS 01465050 Mill Creek near Wycombe, PA 

 USGS 01465500 Neshaminy Creek near Langhorne, PA 

 

Figure 17 shows the peak flow values developed by the calibrated HEC-HMS model for the 

watershed compared to the target flow values assessed for various calibration points in the 

watershed.  The overall results of the model calibration showed that modeled flow values were 

comparable to the target values assigned to calibration points.  In some instances, the model 

predicted lower than targeted flows at calibration points with a smaller contributing drainage 

area; however, it should be noted that regression methods are often developed from analyses of 

large scale drainage basins and therefore may over-predict flows on smaller drainage basins. 

Also, most regression equations do not account for localized variables such as soils and 

topography.  Therefore, it is reasonable to expect that on a subarea basis the results may vary. 

 
  

http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464645
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464710
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464720
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464741
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464750
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464907
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464930
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01464984
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01465000
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01465050
http://waterdata.usgs.gov/pa/nwis/discharge/?site_no=01465500
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Figure 17.  2-, 10- and 100-Year Calibrated Model Comparison to Target Values (Note: The vertical scales 

are different between the 2, 10, and 100-year events.) 
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Figure 17.  2-, 10- and 100-Year Calibrated Model Comparison to Target Values (Note: The vertical scales 

are different between the 2, 10, and 100-year events.) - Continued 
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SECTION IV. 

Standards and Criteria for Stormwater Control 
 

A watershed-level control strategy was developed for the Neshaminy Creek watershed in order 

to encourage comprehensive planning throughout the watershed which is consistent with sound 

stormwater management practices.  The strategy sets the framework to identify the necessary 

criteria to minimize the adverse impacts of stormwater from new development. In light of the 

priorities set by Act 167 to preserve the watershed‘s natural hydrologic regime, the Neshaminy 

Creek watershed‘s water balance, in its natural state, was examined when determining the runoff 

control strategy. This section presents the watershed-level control strategy, including the natural 

water budget, lays out the assumptions used in developing the criteria, and states the required 

standards and criteria for volume and peak rate control.   
 

A. Watershed-Level Control Strategy 
 
Determining the water budget, the mass balance of water throughout the watershed, is key to 

understanding the process of rainfall and resultant runoff in the Neshaminy Creek watershed.  The 

water budget (a.k.a the water balance) calculates the relative distribution of rainfall movement.  

Generally, it can be assumed that precipitation (P) moves through the watershed in three ways; 

through evapotranspiration (ET), groundwater recharge (R), and runoff (Q). 

 

P (in) = ET (in) + R (in) + Q (in) 

 

Annual rainfall records and stream flow gauge records provide the data to estimate a water budget 

for a watershed.  Based on available records, the average annual rainfall is 45 inches.  Using 

stream flow gauge records from the last 100 years, the estimated mean-annual recharge is 12 

inches (Risser, 2005). The studies listed below were examined to understand the Neshaminy 

Creek watershed water budget in its natural state;  

 

 Relation Between Ground Water and Surface Water in the Brandywine Creek Basin 

Pennsylvania (USGS, 1962), 

 Water Budgets for Selected Watersheds in the Delaware River Basin,  

 Eastern Pennsylvania and Western New Jersey (USGS, 2005), and the  

 Neshaminy Creek Watershed Stormwater Management Plan (BCPC, 1992).  

 

Based on these documents the following generalization is made; sixty percent of the annual 

rainfall in the watershed is returned to the atmosphere through evapotranspiration from surface 

vegetation and trees, twenty-six percent of the annual rainfall in the watershed moves through the 

soil horizon vertically until it reaches the zone of saturation or the water table, and fourteen 

percent of annual rainfall leaves the site as runoff. 

 

P (100%) = ET (60%) + R (26%) + Q (14%)  

 

Anthropogenic changes to the landscape through traditional land development permanently 

impact a watershed‘s water budget. Land development practices such as removing vegetation, 

compacting soil, and creating impervious surfaces, decreases evapotranspiration and 
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groundwater recharge, and inadvertently increases the volume and the rate stormwater runoff 

leaves the site.  These changes in the landscape put the public at risk as increased peak rates and 

runoff volume heightens the possibility of major and minor flood events.  Additionally, the 

potential for water quality degradation increases as runoff volume scours both impervious and 

pervious land surfaces and transports both suspended and dissolved pollutants such as sediment, 

phosphorous and nitrogen forms.  These pollutants traveling through the surface water can have 

a detrimental effect on the aquatic life and ecological health of the waters of the Neshaminy 

Creek. 

 

The conventional approach to stormwater runoff in the Neshaminy Creek watershed has been to 

control peak rates through large basins which slow down the runoff rate and, if designed 

properly, would capture a certain percentage of the stormwater runoff to provide water quality 

improvement.  To keep runoff from releasing into the waters of the Commonwealth, some SMPs 

require stormwater facilities to infiltrate the total captured volume.  Because Bucks County soils 

generally have low infiltration capability, infiltration BMPs are only appropriate on a case-by-

case basis.  Theoretically there may also be a risk that too much infiltration could actually over-

recharge groundwater and upset the natural water balance, especially if pollutants in the form of 

solutes are transported through the stormwater. Therefore, there is not an expectation in this five-

year planning cycle to increase the infiltration percentage above the natural amount (26 percent).   

 

For the ecological health and to sustain the natural hydrologic cycle of the watershed it is 

essential that stormwater quantity and stormwater quality be managed together. The proposed 

watershed-level runoff control strategy for this Act 167 five-year planning cycle is to create a 

system of stormwater management in such a way that the anticipated increases in runoff volumes 

will not degrade water quality, nor increase peak flow rates throughout the watershed, and runoff  

control from new development will reflect the natural hydrologic cycle. This will be 

accomplished by establishing volume and peak flow rate control requirements on a watershed-

wide basis.  These controls will ensure that new stormwater management systems on a site-by-

site basis are designed to reflect the watershed‘s natural water budget, managing runoff from 

impervious surfaces, earth disturbances, and other disruptions to the natural condition through 

the use of various BMPs, including but not limited to capture and reuse, infiltration, 

evapotranspiration, and other volume and peak rate reducing BMPs. Applying this philosophy 

throughout the watershed and applying the control guidelines on a site by site basis will assist to 

restore to the maximum extent practicable a watershed-wide natural hydrologic regime balance. 

B. Standards and Criteria 

 

The standards and criteria within this plan address:  

 

 Volume control criteria for water quality protection and groundwater recharge; 

 Peak rate controls (implemented through management districts) to control accelerated 

runoff; and 

 Computational methodologies for stormwater management measures. 

 

The volume control criteria reflect the performance standards recommended in both the 

Pennsylvania Stormwater Best Management Practices Manual (2006) and the standards in the 
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PADEP model ordinance.  The hydrologic model determined the required level of peak rate 

controls.  As stated previously, the modeling utilized the locations of obstructions, problem 

areas, tributary confluences, and flood control structures such as dams and reservoirs to 

designate the peak rate controls.   

 

The Neshaminy‘s natural water budget is used as a benchmark to determine the unified criteria 

for the watershed. Understanding that the increase in runoff volume varies with the event 

magnitude (rainstorm return period) and depends on the pre-development permeability of the 

natural soil and vegetative cover, the following principles were used in order to develop the 

stormwater management standards and criteria for new development in the Neshaminy Creek 

watershed. 

 

 The 2-year 24-hour rainfall event in southeast Pennsylvania of 3.27 inches is 

estimated to result in an increase in runoff of 2.6 inches from every square foot of 

impervious surface constructed on woodland landscape with well-drained hydrologic 

Soil Group B (HSG B).  The same-size storm event will produce 2.01 inches of 

increased runoff when impervious surface is constructed on woodland with 

moderately-drained Soil Group C (HSG C) (Source: PA BMP Manual, Chapter 3 pgs 

2-3).   Because roughly 2/5 of the watershed contains HSG B and 3/5 contains HSG 

C, capturing at least 2 inches of runoff from regulated activities with impervious 

surfaces of an acre or less, is fitting to fulfill the watershed control strategy. 

 

 According to a study completed on the Darby-Cobbs Watershed located in Delaware 

County, Determination of Appropriate Infiltration Requirements For Land 

Development Using the Water Budget Approach-The Darby-Cobbs Experience,  

―…infiltrating 0.5 inches from impervious areas would accomplish the goal of 

maintaining the recharge rate in the natural water budget for the watershed‖ 

(DeBarry, 19). Additionally, other research on stormwater pollutant transport 

documents that pollutants originating from impervious surfaces or maintained 

landscapes are highest in concentration within stormwater runoff at the beginning of 

the storm event, also called the ―first flush.‖ This first flush (with high pollutant 

concentration) is captured if the first half-inch to 1 inch of rainfall is detained and 

permanently removed. Based upon these findings it is decided that stormwater storage 

design facilities and low-impact development practices for those applicants using the 

Simplified Method must be able to infiltrate at least 0.5 inches (i.e. first flush) of 

captured runoff in order to maintain the natural hydrologic cycle and protect water 

quality. (See Section IV.B.1.a.2) of the plan for reference to simplified method).   

 

 Nonstructural BMPs utilize natural biological processes through incorporating natural 

channel flows, native vegetation, and the protection of the soil mantel into the 

practice design.  These natural features are integral to the water resource system and 

considered very effective in practicing pollution prevention (PA BMP Manual, Ch 2, 

16).  Therefore, nonstructural BMPs are integrated into the standards and criteria to 

protect water quality. 
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 Throughout the field of stormwater management, professionals agree the storage 

capacity necessary to properly control the volume and peak rate of stormwater runoff 

will provide the controls needed to protect stream channels, recharge groundwater 

and protect water quality to be in compliance with Title 25, the state‘s standard, and 

the Federal Clean Water Act. 

 

The following subsections contain the mandatory standards and criteria for stormwater 

management required by this plan.  The criteria are applied watershed-wide and are required for 

all regulated activities which include but are not limited to land development, earth disturbances, 

redevelopment, prohibited discharges, construction of new buildings, the addition of new 

impervious surface, and alterations to the natural hydrologic regime.   

 

1. Stormwater Management Standard 1: Volume Control  

 

a. Criteria 1a: Post-Development Stormwater Runoff Volume Control.  The 

following two methods, the Design Storm Method and the Simplified Method, shall 

apply as volume controls depending on the development site acreage.    

 

1) Design Storm Method (For any regulated activity):  Post-development total 

runoff from regulated activities shall not be increased from pre-development 

total runoff for all storms equal to or less than the 2-year 24-hour duration 

precipitation.   

In order to estimate the increased volume of runoff for the 2-year 24-hour 

duration precipitation, the runoff volume (cubic feet) needs to be calculated for 

both the existing site conditions (pre-development) and for the planned developed 

site conditions (post-development).  The NRCS soil cover complex method is 

recommended.  The method incorporates the Curve Number (CN) which is the 

measure of the percentage of precipitation expected to runoff from the watershed 

and is based on the soil, vegetative cover and tillage methods used on the site (see 

Table B-4 in Appendix B of Model Ordinance located in Section VI).  The total 

volume of runoff is the sum of the runoff from the varying land use activities on 

the site (e.g. meadow, agriculture, wooded, residential, commercial, industrial, 

etc).  Both pre-development (existing) and post-development (proposed) 

conditions will have varying land use types.  Table B-3 in Appendix B of the 

Model Ordinance is recommended to guide a qualified professional and/or an 

applicant to calculate the stormwater runoff volume.   

 

Soil Cover Complex Method:   

 

Step 1: Runoff (in) = Q = (P - 0.2S) 
2
 / (P + 0.8S) where  

 

P = 2 - year Rainfall (in) 

S = (1000 / CN) – 10, the potential maximum retention 

including the initial abstraction (Ia). 

Step 2: Runoff Volume (Cubic Feet) = Q x Area x 1/12  
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   Q = Runoff (in)  

Area = Stormwater Management Site Area (sq ft) i.e., the 

square feet of area the regulated activity. 

Once runoff volume is calculated for the site under both existing and proposed 

developed conditions, the difference between the two site conditions is the 

increase in runoff volume from pre-development conditions to post-

development conditions for the 2-year 24-hour precipitation event.  The 

calculated volume shall be either captured, reused, evapotranspired, or 

infiltrated through nonstructural or structural means.   

 

2) Simplified Method (For regulated activities less than or equal to one acre):   

This method uses runoff depth rather than precipitation to compute the required 

capture volume and can be implemented with relatively easy computations.    

 

i. Stormwater facilities shall capture at least the first two inches (2") of 

runoff volume from all new impervious surfaces. 

Volume (cubic feet) = (2 inches runoff * impervious surface (sq ft)) / 

12 inches 

 

ii. At least the first one inch (1") of runoff volume from the new impervious 

surfaces shall be permanently removed from the runoff flow—i.e., it shall 

not be released into the surface waters of the Commonwealth.  The 

calculated volume shall be either captured, reused, evapotranspired, or 

infiltrated through structural or nonstructural means.   

Volume (cubic feet) = (1 inch runoff * impervious surface (sq ft)) / 12 

inches 

iii. Infiltration facilities should be designed to accommodate at least the first 

half inch (0.5") of the permanently removed runoff volume. 

 

iv. No more than one inch (1") of runoff from impervious surfaces shall be 

released from the site.  The release time must be over 24 to 72 hours. 

 

 

Volume Calculation Methodology 

 

When determining the runoff flow from the pre-developed (existing) site conditions, all wooded 

sites shall use the ground cover of ―woods in good condition‖, all non-forested pervious areas 

(e.g. agriculture, bare earth, fallow ground) must be considered ―meadow in good condition,‖ 

and twenty percent of any existing impervious area must be considered meadow as well.  Many 

undeveloped or redevelopment sites existed pre-regulation and therefore do not contain the 

proper stormwater controls.  Using lower CN values for existing conditions will increase the 

volume control required and assist in reducing peak flows, mitigating current drainage problems 

and assist in preserving the natural hydrologic regime.    

 



 

39 

 

 

b. Criteria 1b: Stormwater Control Measures.  In order to preserve the natural 

hydrologic regime to the maximum extent practicable, all regulated activities must 

demonstrate how the runoff volume will be controlled through Stormwater Best 

Management Practices (BMPs), using infiltration, evapotranspiration, capture, reuse, 

or other volume or peak rate-reducing BMPs.  The following applies:   

 

1) If natural resources exist on the site they should be protected if feasible.  Natural 

resource protection measures include but are not limited to the protection of: 

 

 Waterbodies (streams, lakes, rivers, wetlands, ponds, and natural drainage 

ways); 

 Floodplains; 

 Riparian Areas/Buffers; 

 Woodlands; and 

 Steep slopes of 15 percent or more.   

 

For all regulated activities required to submit a site plan, the protected acres 

(where no disturbance occurs), are not to be included in the stormwater 

management site area acreage used in calculating the runoff volume calculation.  

The calculations should be based on the municipality‘s own natural resource 

protection ordinance.  If no ordinance exists, See Table B-2 in Appendix B of 

Model Ordinance for guidance.  

 

Stormwater Management Site Area =  

{Total Site Area (for both existing and proposed development conditions) – 

Protected Area} 

 

2) Calculate the runoff volume controlled through nonstructural BMPs.  Table B-5 in 

Appendix B of the Model Ordinance is recommended as guidance.   

 

3) Subtract Runoff volume controls provided through nonstructural BMPs from the 

required 2-year volume to determine the necessary structural BMPs.   

                              Required Runoff                    Nonstructural            Structural Volume 

                          Volume Control (ft
3
)      –     Volume Control (ft

3
)  =  Requirement (ft

3
) 

    

 

4) Calculate the runoff volume controlled through structural BMPs.  Table B-6 in 

Appendix B of the Model Ordinance is recommended as guidance. See 

Pennsylvania Best Management Practices Manual Chapter 6 for description for 

the BMPs.  
 

 

5) Infiltration BMPs intended to receive runoff from developed areas shall be 

selected based on the suitability of soils and site conditions.  Infiltration BMPs 

shall be constructed on soils that have the following characteristics:
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i. A minimum soil depth of 24 inches between the bottom of the 

infiltration BMPs and the top of the bedrock or seasonally high water 

table.   

 

ii. An infiltration rate sufficient to accept the additional stormwater load 

and dewater completely as determined by field tests.  A minimum of 

0.2 inches per hour (in/hr) should be utilized. If a rate measures 

acceptable, a safety factor of 50 percent should still be applied for 

design purposes (e.g. for soil which measured 0.4 in/hr, the BMP 

design should use 0.2 in/hr to ensure safe infiltration rates after 

construction).   

 
iii. All open-air infiltration facilities shall be designed to completely 

infiltrate the runoff volume within 3 days (72 hours) from the start of 

the design storm. 

 

6) Soils - A detailed soils evaluation of the project site shall be required to determine 

the suitability for infiltration facilities.  The evaluation shall be performed by a 

qualified design professional and at minimum address soil permeability, depth to 

bedrock, and subgrade stability.  The general process for designing the infiltration 

BMP shall be:  

 

i. Analyze hydrologic soil groups as well as natural and man-made 

features within the site to determine general areas of suitability for 

infiltration practices. In areas where development on fill material is 

under consideration, conduct geotechnical investigations of sub-grade 

stability; infiltration may not be ruled out without conducting these 

tests. 

 

ii. Provide field tests such as double ring infiltrometer or hydraulic 

conductivity tests (at the level of the proposed infiltration surface) to 

determine the appropriate hydraulic conductivity rate. Percolation tests 

are not recommended for design purposes. 

 

iii. Design the infiltration structure based on field determined capacity at 

the level of the proposed infiltration surface and consider the safety 

factor of 50 percent. 

 
iv. If on-lot infiltration structures are proposed by the applicant‘s design 

professional, it must be demonstrated to the municipality that the soils 

are conducive to infiltrate on the lots identified. 
 

v. An impermeable liner will be required in detention basins where the 

possibility of groundwater contamination exists. A detailed 

hydrogeologic investigation may be required by the municipality.     
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7) If a site is a designated hot spot, as determined by the Municipality, 

infiltration BMPs are prohibited. Hot spots are sites where the land use or 

activity produces a higher concentration of trace metals, hydrocarbons, or 

priority pollutants than normally found in urban runoff.  Typical hot spot sites 

include land use activities such as, auto recycling, industrial rooftops, fleet 

storage areas, gas stations, marinas, and public works storage areas. This plan 

requires stormwater runoff from hot spot land uses to be pre-treated.  

Guidance regarding acceptable methods of pre-treatment is located in 

Appendix G of the Model Ordinance. 

 

2. Stormwater Management Standard 2: Peak Rate Control 

 

Peak rate is the measurement of runoff when it reaches peak discharge, the maximum rate 

of stormwater runoff from a specific storm event.  The intent of controlling peak rate is to 

assure that the maximum rate of stormwater runoff is no greater after development than 

prior to development activities and to manage the quantity, velocity, and direction of 

resulting runoff in a manner which adequately protects the public from harm and property 

from flood damage.   

 

As stated in Section II of this plan, modeling completed to determine peak rate control is 

better able to predict changes in water movement and flow when evaluated over smaller, 

more discreet areas rather than over the entire 232.84 square-mile watershed. Therefore, 

this plan delineated sub-watersheds by breaking down the watershed into smaller, more 

manageable drainage areas called subareas. Instead of using the traditional release rates, 

this plan assigned each of the subareas a management district classification. The 

management district approach assigns specific release rates to equivalent design storms. 

 

To determine how the runoff should be managed within each management district the 

timing of runoff from a particular subarea‘s development site was measured in relation to 

the time and peak of site flows at the points of interest (POI) (subarea outlets).  Figure 18 

below shows a schematic example of subareas within a watershed.  The arrow in subbasin 

7 is the point of interest.    

 

 
Figure 18.  Example of Watershed Subbasin 
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Figure 19 shows a simplified version of how the hydrograph from a subarea would 

contribute to the peak flow at a particular point of interest within the watershed.   

 

 
Figure 19.  Relative Timing of Subwatershed Hydrographs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Development of the design storm criteria within the management districts was based upon 

downstream obstruction capacities and the problem areas identified in the study.  Using 

Figure 19 as a simplified hydrographic model, where Subareas A, B, and C in the sample 

would fall into districts A, B, and C as shown on Appendix D of the model ordinance, the 

following conclusions were made as to how flow rates from the subareas affect peak flows 

throughout the watershed:  

 

 Hydrograph ―A‖ peaks after the POI hydrograph demonstrating that without 

proper controls the rate of runoff from subarea A would intensify the peak flow at 

the POI.  Therefore, it was decided that reducing the peak flow rates of the storm 

events which occur most frequently to a level of runoff equivalent to a smaller 

storm event (2-year storm to the 1-year) and requiring standard detention to control 

the peak flow rates for all other storms to existing condition rates, would not 

attenuate flows past A‘s peak and not influence the peak of the POI.   

 

 A development site in subarea B would contribute flow to the POI between the 

start and end of that subarea‘s hydrograph.  Standard detention would attenuate 

flow to a point where it is increasing flow at the POI; therefore, stormwater 

management controls would need to reduce the outflow to a higher frequency 

(smaller) storm.  For example, the post-development runoff for a 5-year storm (20 

percent chance of happening in a given year) should be detained to match the pre-

development runoff for a 2-year storm (50 percent chance of happening in a given 

year).   

 

 Flows in subarea C enter and exit the stream system before the peak flow occurred 

at the POI; therefore, the required detention is the least restrictive out of all 

subareas.  Controlling the post-development peak flow rate to the pre-development 
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peak flow rate levels for all storm events will protect the properties in the lower 

reaches of the watershed from flood waters and maintain the necessary capture 

volume to provide water quality protection. 

 

a. Criteria 2a: Management Districts   

 

Table 12 presents the required controls for peak rate of post-development runoff to 

mimic the peak rate of pre-development runoff.  These values are based upon the 

design storm approach within the specified management districts. See Appendix D in 

the Model Ordinance (Section VI of the Plan) for maps of the management districts.   
 

Table 12. Peak Rate Runoff Control by Stormwater Management Districts,  

Neshaminy Creek watershed  

 

District Design Storm 

Post-development 

Design Storm 

Pre-development 

A 2-year 

5-year 

10-year 

25-year 

50-year 

100-year 

1-year 

5-year 

10-year 

25-year 

50-year 

100-year 

 

B 

 

2-year 

5-year 

10-year 

25- year 

50-year 

100-year 

 

1-year 

2-year 

5-year 

10-year 

25-year 

50-year 

 

C 

 

2-year 

5-year 

10-year 

25-year 

50-year 

100-year 

 

2-year 

5-year 

10-year 

25-year 

50-year 

100-year 
 

 

 

Peak Rate Calculation Methodology  

 

Either the NRCS soil cover complex method or the Rational Method can be used to calculate the 

pre- and post-development flows in the Neshaminy Creek watershed.  The Rational Method was 

originally developed for frequent rain storm events and has been determined to be most accurate 

when used in very small highly impervious site areas.  Therefore, all sites with a drainage area 

greater than 200 acres are required to use the soil cover complex method to estimate peak flow 

rates.   If the drainage area is equal to or less than 200 acres, the use of the Rational Method is 

permitted to calculate the post-development peak runoff rate.   
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3. Applicability of the Standards and Criteria of the plan to Pennsylvania Department of 

Transportation (PennDOT) and the Pennsylvania Turnpike Commission (PTC) 

Projects: 

 

For purposes of Act 167 Stormwater Management Plans, design policy pertaining to 

stormwater management facilities for PennDOT and PTC roadways and associated facilities 

are provided in Sections 13.7 (Antidegradation and Post Construction Stormwater 

Management Policy) of PennDOT Publication No. 13M, Design Manual Part 2 (August 

2009), as developed, updated, and amended in consultation with PADEP.  As stated in DM-

2.13.7.D (Act 167 and Municipal Ordinances), PennDOT and PTC roadways and associated 

facilities shall be consistent with Act 167 Plans.  DM-2.13.7.B (Policy on Antidegradation 

and Post Construction Stormwater Management) was developed as a cooperative effort 

between PennDOT and PADEP.  DM-2.13.7.C (Project Categories) discusses the anticipated 

impact on the quality, volume, and rate of stormwater runoff. 

  

Where standards in Act 167 Plans are impractical, PennDOT or PTC may request assistance 

from PADEP, in consultation with the county, to develop an alternative strategy for meeting 

state water quality requirements and the goals and objectives of the Act 167 Plans. 

  

For purposes of this Act 167 Plan, road maintenance activities are regulated under 25 Pa 

Code Chapter 102. 

 



 

45 

C. Stormwater Runoff Control Techniques 
 
The following runoff control techniques are the means to meet the volume control requirements 

and peak rate control requirements of this plan. The runoff control techniques presented in this 

section are divided into two categories, structural and nonstructural.  Structural controls are 

physical facilities constructed for runoff abatement. Nonstructural controls use landuse practices 

and design approaches to minimize the impact of stormwater generated from new land 

development.  

 

The most effective approach to managing stormwater is to begin with a thorough site analysis, first 

examining the environmental features of the landscape and, second, determining which 

combination of BMPs will work best to minimize the impact on the natural hydrologic regime 

(natural water budget).  In determining what measures or combination of measures to install, the 

following should be considered: 

 

 Soil characteristics (hydrologic soil group, etc.); 

 Subsurface conditions (high water table, bedrock, etc.); 

 Topography (steepness of slope, etc.); 

 Existing drainage patterns; 

 Benefits and costs; and  

 Advantages and disadvantages of each technique. 

 

Both nonstructural and structural BMPs can be used to control the volume and peak rate of 

stormwater runoff. Volume controls are designed and applied on a site by site basis.  While peak 

rate controls are applied on a site by site basis, they are modeled to provide flood protection for an 

entire watershed.  When controls are properly applied, the quality of stormwater runoff is 

protected.  

  

Volume controls are designed to control the amount of water leaving the site as runoff.  The best 

approach to control runoff volume is to capture a percentage of the total rainfall from the site and 

either reuse the rainfall on plants to increase evapotranspiration or to infiltrate the runoff to 

replenish groundwater. BMPs which effectively control volume, direct water away from 

impervious areas and the storm sewer system and direct it toward vegetative areas to facilitate 

infiltration.  BMPs which incorporate native vegetation and facilitate bioretention reduce the 

impact of high sediment, and pollutant and/or nutrient loads on receiving water bodies.  Peak rate 

controls are designed to slow the rate of water leaving the site as runoff.  BMPs designed to 

primarily control the peak flow rate detain the runoff in temporary storage basins and slow the rate 

of runoff which otherwise would leave the site at a rate which would put the public at risk.   

   

BMPs designed to apply multiple controls are the most operative.  A well designed BMP controls 

volume, infiltrates, treats runoff and reduces peak flow as the stormwater passes through and is 

detained in the BMP.  Presented in Table 13 and Table 14 are summaries of some of these BMPs 

from Chapters 5 and 6 of the Pennsylvania Best Management Practices Manual.  Each BMP is 

listed with a description.  The adjacent columns include a list of the most effective landuse 

application, how well the BMP functions as a control, and the expected percentage of pollutant 

removal.  For more detail on the design application please refer to the PA BMP Manual. 
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Table 13:  Structural BMPs recommended in the Pennsylvania Stormwater Best Management Practices 

Manual 

 

Rain Garden/Bioretention Facility Applications: Stormwater Function: 
Pollutant 

Removal: 

An excavated shallow surface depression 

planted with specially selected native 

vegetation to treat and capture runoff. 

Residential  

Commercial                      

Ultra Urban                   

Industrial                      

Retrofit                      

Highway Road 

Volume Reduction: Med 

Recharge: Med/High 

Peak Rate Control: 

Low/Med 

Water Quality: Med/High 

TSS: 85%                                                 

TP: 85%                                   

NO3: 30% 

Constructed Wetland Applications: Stormwater Function: 
Pollutant 

Removal: 

Shallow marsh systems planted with 

emergent vegetation that are designed to 

treat stormwater runoff. 

Residential         

Commercial                                      

Industrial                      

Retrofit                      

Highway Road 

Volume Reduction: Low        

Recharge:  Low                                                       

Peak Rate Control: High                                  

Water Quality: High 

TSS:  85%                                                 

TP:   85%                                   

NO3: 30% 

Dry Well/Seepage Pit Applications: Stormwater Function: 
Pollutant 

Removal: 

A variation on an Infiltration system that is 

designed to temporarily store and infiltrate 

rooftop runoff. 

Residential         

Commercial        

Ultra Urban                                                   

Retrofit 

Volume Reduction: Med 

Recharge:  High                                                       

Peak Rate Control:  Med                                      

Water Quality:  Med 

TSS:  85%                                                 

TP:   85%                                   

NO3: 30% 

Dry Extended Detention Basin Applications: Stormwater Function: 
Pollutant 

Removal: 

An earthen structure constructed either by 

impoundment of a natural depression or 

excavation of existing soil, that provides 

temporary storage of runoff and functions 

hydraulically to attenuate stormwater 

runoff peaks. 

Residential         

Commercial        

Ultra Urban        

Industrial                                                  

Retrofit           

Highway/Road 

Volume Reduction: none        

Recharge:  None                                                       

Peak Rate Control:  Low                                      

Water Quality:  Medium 

TSS:  60%                                                 

TP:   50%                                   

NO3: 20% 

Infiltration Basin Applications: Stormwater Function: 
Pollutant 

Removal: 

A shallow impoundment that stores and 

infiltrates runoff over a level, uncompacted 

(preferable undisturbed area) with 

relatively permeable soils. 

Residential         

Commercial                

Industrial                                                  

Retrofit 

Volume Reduction: High        

Recharge:  High                                                       

Peak Rate Control: 

Med/High                                     

Water Quality:  High 

TSS:  85%                                                 

TP:   85%                                   

NO3: 30% 

Pervious Pavement with Infiltration Bed Applications: Stormwater Function: 
Pollutant 

Removal: 

Pervious pavement consists of a permeable 

surface course underlain by a uniformly-

graded stone bed which provides 

temporary storage for peak rate control and 

promotes infiltration. The surface course 

may consist of porous asphalt, porous 

concrete, or various porous structural 

pavers laid on uncompacted soil. 

Commercial         

Ultra urban                

Industrial                                                  

Retrofit 

Volume Reduction: Med    

Recharge:  Med  

Peak Rate Control:  Med                                

Water Quality:  Med 

TSS:  85%                                                 

TP:   85%                                   

NO3: 30% 
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Vegetative Roof Applications: Stormwater Function: 
Pollutant 

Removal:  

A veneer of vegetation that is grown on 

and completely covers an otherwise 

conventional flat or pitched roof (≥30° 

slope). The overall thickness may range 

from 2 to 6 inches and may contain 

multiple layers consisting of 

waterproofing, synthetic insulation, non-

soil engineered growth media and fabrics.   

Residential  

Commercial 

Ultra Urban 

Industrial 

Retrofit 

Volume Reduction: 

Med/High    

Recharge:  Low 

Peak Rate Control:  Low                               

Water Quality:  Medium 

TSS:  85%                                                 

TP:   85%                                   

NO3: 30% 

Vegetative Swale Applications: Stormwater Function: 
Pollutant 

Removal: 

A broad, shallow, trapezoidal or parabolic 

channel, densely planted with a variety of 

trees, shrubs, and/or grasses. It is designed 

to attenuate and in some cases infiltrate 

runoff volume from adjacent impervious 

surfaces, allowing some pollutants to settle 

out in the process. In steeper slope 

situations, check dams may be used to 

further enhance attenuation and infiltration 

Residential 

Commercial                         

Industrial                                                  

Retrofit         

Highway Road 

Volume Reduction: 

Low/Med    

Recharge:  Low/Med                                                       

Peak Rate Control:  

Med/High                               

Water Quality:  Med/High 

TSS:  50%                                                 

TP:   50%                                   

NO3: 20% 

Wet Pond / Retention Basin Applications: Stormwater Function: 
Pollutant 

Removal: 

Stormwater basins that include a 

substantial permanent pool for water 

quality treatment and additional capacity 

above the permanent pool for temporary 

runoff storage. 

Residential 

Commercial                         

Industrial        

Ultra Urban                                                

Retrofit         

Highway Road 

Volume Reduction: Low   

Recharge:  Low                                                      

Peak Rate Control: High                               

Water Quality:  Limited 

TSS:  70%                                                 

TP:   60%                                   

NO3: 30% 

TSS: Total Suspended  Solids 

TP: Total Phosphorous 

NO3:  Total Nitrogen 

 

 

Table 14:  Nonstructural BMPs recommended in the Pennsylvania Stormwater Best Management Practices 

Manual 
 

Protect Sensitive and Special Value Features Applications: Stormwater Function: 
Pollutant 

Removal: 

To minimize stormwater impacts, land 

development should avoid encroachment upon 

areas with important natural stormwater 

functional values (floodplains, wetlands, riparian 

areas, drainage ways, others) and with stormwater 

impact sensitivities (steep slopes, adjoining 

properties, others) wherever practicable.  

Development should not occur in areas where 

sensitive/special value resources exist so that their 

valuable natural functions are not lost. 

Residential         

Commercial                      

Ultra Urban                   

Industrial                                                      

Retrofit                              

Highway 

Road 

Volume Reduction: Very High  

Recharge:  Very High                                                       

Peak Rate Control: Very High                                   

Water Quality: Very High 

TSS:  Preventative                                              

TP:   Preventative                                   

NO3: Preventative 

  



 

48 

Protect/Conserve/Enhance Riparian Areas Applications: Stormwater Function: 
Pollutant 

Removal: 

The Executive Council of the Chesapeake Bay 

Program defines a Riparian Forest Buffer as "an 

area of trees, usually accompanied by shrubs and 

other vegetation, that is adjacent to a body of 

water and which is managed to maintain the 

integrity of stream channels and shorelines, to 

reduce the impact of upland sources of pollution 

by trapping, filtering and converting sediments, 

nutrients, and other chemicals, and to supply 

food, cover, and thermal protection to fish and 

other wildlife." 

Residential         

Commercial                      

Ultra Urban                   

Industrial                                                      

Retrofit                              

Highway 

Road 

Volume Reduction: Medium  

Recharge:  Medium                                                      

Peak Rate Control: Low/Med                                   

Water Quality: Very High 

TSS:  Preventative                                              

TP:   Preventative                                   

NO3: Preventative 

    

Cluster Development Applications: Stormwater Function: 
Pollutant 

Removal: 

As density is held constant, lot size is reduced, 

disturbed area is decreased, and undisturbed open 

space is increased. 

Residential         

Commercial                                                                                            

Retrofit                              

Highway 

Road 

Volume Reduction: Very High  

Recharge:  Very High                                                       

Peak Rate Control: Very High                                   

Water Quality: Very High 

TSS:  Preventative                                              

TP:   Preventative                                   

NO3: Preventative 

    

Concentrate Uses through Smart Growth Applications: Stormwater Function: 
Pollutant 

Removal: 

Planning and zoning for concentrated 

development to control growth which makes a 

community more desirable by preserving open 

space and minimizing sprawl.  Techniques 

include transfer of development rights (TDR), 

urban growth boundaries, effective agricultural 

zoning, purchase of development rights (PDR), 

and donation of conservation easements by 

owners. 

Residential         

Commercial                      

Ultra Urban                   

Industrial                                                      

Retrofit                              

Highway 

Road 

Volume Reduction: Very High  

Recharge:  Very High                                                       

Peak Rate Control: Very High                                   

Water Quality: Very High 

TSS:  Preventative                                              

TP:   Preventative                                   

NO3: Preventative 

    

Minimize Disturbance/Grading Applications: Stormwater Function: 
Pollutant 

Removal: 

Limits the amount of site grading and removal of 

vegetation by designing site to best fit the existing 

topography. 

Residential         

Commercial                                                                                            

Industrial 

Volume Reduction:  High  

Recharge:   High                                                       

Peak Rate Control:  High                                   

Water Quality:  High 

TSS:  40%                                              

TP:   0%                                   

NO3: 0% 

    

Minimize Soil Disturbance Applications: Stormwater Function: 
Pollutant 

Removal: 

Enhancing, protecting and minimizing damage to 

soil quality caused by land development. 

Residential         

Commercial                      

Ultra Urban                   

Industrial                                                      

Retrofit                              

Highway 

Road 

Volume Reduction:  Very High  

Recharge:   Very High                                                       

Peak Rate Control:  High                                   

Water Quality:  Very High 

TSS:  30%                                              

TP:   0%                                   

NO3: 0% 
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Reduce Imperviousness Applications: Stormwater Function: 
Pollutant 

Removal: 

Reduce impervious street and parking areas by 

minimizing street widths and lengths and using 

permeable pavement in parking lots. 

Residential         

Commercial                                       

Industrial                                                                                    

Highway 

Road 

Volume Reduction:  Very High  

Recharge:   Very High                                                       

Peak Rate Control:  High                                   

Water Quality:  High 

TSS:  Preventative                                              

TP:   Preventative                                   

NO3: Preventative 

    

Disconnection from Storm Sewers Applications: Stormwater Function: 
Pollutant 

Removal: 

Minimize stormwater volumes by disconnecting 

roof leaders and directing the runoff to vegetative 

areas.  Runoff from streets and impervious 

parking can also be directed away from the sewer 

system and drained into grassed swales or 

bioretention areas. 

Residential         

Commercial 

Volume Reduction:   High  

Recharge:    High                                                       

Peak Rate Control:  High                                   

Water Quality:  Low 

TSS:  30%                                              

TP:   0%                                   

NO3: 0% 

TSS: Total Suspended  Solids 

TP: Total Phosphorous 

NO3:  Total Nitrogen 
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D. Operation and Maintenance (O&M)  
 

The expense of maintaining stormwater BMPs is significantly less when compared to the original 

cost of construction.  Unfortunately, BMP maintenance is frequently not carried out, particularly 

when the BMP is privately owned. Improper maintenance decreases the efficiency of BMPs, and 

may also detract from the aesthetic qualities of the management practice. For this plan all regulated 

activities must submit a stormwater control and BMP operations and maintenance (O&M) plan to 

first ensure the proper installation of the permanent BMPs, and second to prepare for and guide the 

maintenance and operation of the stormwater system or management practice. The O&M plan 

should include maps of the site including site features, locations of BMPs, final structures and 

changes to the surface of the land.  It must also establish who is responsible for the maintenance 

(especially in the case of private ownership) and be consistent with the municipality‘s stormwater 

ordinance. The approved O&M plan should recorded as a deed restriction that runs with the land 

ownership.  Details of the required O&M plan are found in Article VII of the Model Ordinance.     

 

E. Exemptions 
 

Exemptions from the peak rate control requirements and SWM Site Plan submission are 

provided for regulated activities
2
 where the resulting change in landscape is not expected to have 

a significant impact on the watershed-level runoff characteristics.  A SWM site plan 

demonstrates how stormwater runoff both on and off the site will be managed and what practices 

are being implemented to protect the quality and control the quantity of the runoff.  The 

requirements of a SWM site plan can be seen in Article IV of the Model Ordinance.  A Small 

Project SWM Site Plan is included in Appendix I of the Model Ordinance as an option for a 

municipality to adopt.  The Small Project SWM Site Plan provides the opportunity to submit a 

SWM site plan for small regulated activities without having to hire professional services.  No 

planned site development in the Neshaminy Creek watershed is exempt from applying volume 

control standards.  It is at the discretion of the municipality to require the applicant to comply 

with this ordinance if drainage problems are documented or known to exist downstream from the 

proposed activity.   

 

For a development taking place in stages, the entire development plan must be used in 

determining conformance with these criteria.  The starting point from which to consider tracts as 

―parent tracts‖ in which future subdivisions and respective impervious area computations are 

cumulatively considered shall be the date of the municipal ordinance adoption of the original 

Neshaminy Creek Watershed Stormwater Management Plan Ordinance [Watershed Plan Date].  

 

For example: If a property owner proposes a 300-square-foot shed after adoption of the 

municipal stormwater management ordinance, that property owner would be exempt from site 

plan and peak rate control requirements.  If, at a later date, the property owner proposes to 

construct a garage and driveway adding an additional 1,200 square feet of impervious surface, 

the applicant would be required to submit a site plan demonstrating the stormwater control 

requirements for the total impervious surface of 1,500 square feet.  

                                            
2
  Any earth disturbance activities or any activities that involve the alteration or development of land in a manner 

that may affect stormwater runoff.  
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The following regulated activities may apply for exemptions:   

 
1. Regulated activities that create impervious surfaces smaller than or equal to 1,000 

square feet are exempt from the peak rate control requirements and the SWM Site Plan 

preparation requirement of this SMP unless the activity is found to be a significant 

contributor to pollution of the Waters of the Commonwealth. 

 

2. Regulated activities that create impervious surfaces greater than 1,000 and up to 5,000 

square feet are exempt only from the peak rate control requirements. 

 
Table 15:  Impervious Surface Exemption Thresholds  

Ordinance 
Article or 
Section 

Type of 
Project 

Proposed Impervious Surface 

0 – 1,000 sq. ft.  1,001 – 5,000 sq. ft.  5,000 + sq. ft.  

Article IV SWM Site 
Plan Requirements Development Exempt Not Exempt Not Exempt 

Section 303 Volume 
Control Requirements Development Not Exempt Not Exempt Not Exempt 

Section 304 Peak 
Rate Control 

Requirements Development Exempt Exempt Not Exempt 

Erosion and Sediment 
Pollution Control 

Requirements 
Must comply with Title 25, Chapter 102 of the PA Code and other applicable state and 

municipal codes.   

 

3. Agricultural activity is exempt from the peak rate control requirements and SWM Site 

Plan preparation requirements provided the activities are performed according to the 

requirements of 25 Pa. Code 102. 

 

4. Forest management and timber operations are exempt from the peak rate control 

requirements and SWM Site Plan preparation requirements of this Ordinance provided 

the activities are performed according to the requirements of 25 Pa. Code 102.  

 

5. The use of land for gardening for home consumption is exempt from the requirements of 

the ordinance.    

 

6. Any aspect of BMP maintenance to an existing stormwater management system made in 

accordance with plans and specifications approved by the municipality may be exempt.   
 
None of the above exemptions shall relieve the applicant from implementing the necessary 
measures to protect the health, safety, and property or relieve the applicant from meeting the 
special requirements for watersheds draining to high quality (HQ) or exceptional value (EV) 
waters identified by the state. 
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SECTION V. 

Priorities for Implementation 
 

The completion of the Neshaminy Creek Watershed Stormwater Management Plan and its 

subsequent approval by PADEP sets in motion the mandatory schedule of adoption of ordinances 

needed to implement the Plan‘s stormwater management criteria.  The watershed municipalities 

are required to adopt ordinance provisions reflecting the standards in the plan no later than six 

months following PADEP approval. The items below address the ongoing process during and 

after the Plan‘s implementation and include responsibilities for state, county, and municipal 

governments as well as those of landowners and developers. 

 

A. PADEP Approval of the Plan 

 

Following adoption of the final Plan by Bucks County, it will be submitted to PADEP for 

approval.  Because the draft Plan and model ordinance were submitted to PADEP for review and 

comment prior to County adoption of the Plan, the final approval process should be relatively 

short.  The PADEP final review and approval process determines if all of the activities specified 

in the Phase I Scope of Study were completed.  PADEP also reviews the Plan for consistency 

with municipal floodplain management plans; state programs that regulate dams, encroachments, 

and other water obstructions; and state and federal flood control programs.  The review by the 

state ensures that the final Plan is consistent with the policies of Act 167. 

 

B. Publication and Distribution of the Plan Documents 

 

This Neshaminy Creek Watershed Stormwater Management Plan is composed of two 

documents: 

 

Volume I––Plan and Model Ordinance; and 

Volume II––Technical Appendices. 

 

Volume I: Plan and Model Ordinance contains an overview of the data and analysis collected 

and prepared to perform the study tasks, and the steps required to implement the final Plan. Most 

importantly, the plan delineates the watershed-wide standards and criteria for stormwater control 

and prepares a model stormwater management ordinance (Section VI) containing those criteria 

for municipal adoption. Volume II: Technical Appendices contains data and various background 

information collected and used during the study preparation.  

 

Following PADEP approval, two copies, one hard copy and one electronic of Volume I: Plan 

and Model Ordinance of the Plan will be provided to each watershed municipality. Volume II: 

Technical Appendices will not have widespread or municipal distribution due to its size and the 

limited usefulness of the materials in general, but will be available for review and reference at 

both the Bucks and Montgomery county planning commission offices. 
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C. Municipal Adoption of Ordinance to Implement the Plan 

 

The essential ingredient for successful implementation of the stormwater management plan is for 

the watershed municipalities of the stormwater management ordinance provisions that are 

consistent with the standards and criteria of this plan.  A single purpose stand-alone stormwater 

ordinance is provided as part of the Plan to implement the required standards and criteria.  The 

single purpose ordinance was chosen for ease of incorporation into the structure of other 

municipal ordinances if the ordinance is enacted as a stand-alone ordinance.  Beyond adoption of 

a stand-alone ordinance, the municipality must adopt the necessary amendments to existing 

subdivision and land development and/or zoning ordinances to make them consistent with the 

stand-alone stormwater management ordinance.  

 

D. Level of Government Involvement in Stormwater Management 

 

The existing institutional arrangements for the management of stormwater include federal, state, 

and county governments, as well as every municipality within the watershed. 
 

In the absence of a single entity with responsibility for all aspects of stormwater management 

within a watershed, it is clear that the ―management‖ that occurs is primarily a function of a 

multiple permitting process where a developer attempts to satisfy the requirements of all of the 

permitting agencies. Each public agency has established its own regulations based on its own 

objectives and legislative mandates as well as its own technical standards according to its 

particular stormwater concerns. 
 

The minimum objectives of this Plan and the minimum mandates of Act 167 can be 

accomplished with relatively minor modification of existing institutional arrangements. In 

addition, there must be maintenance and operation of the computer model (as necessary), and 

compilation of data required for periodically updating the Plan. Upon adoption of the Plan, all 

future public facilities, facilities for the provision of public utility services, and facilities owned 

or financed by state funds will have to be consistent with the Plan, even though they might not 

otherwise be subject to municipal regulation. 
 

The primary municipal activity will be the adoption or amendment of development regulations to 

incorporate watershed stormwater management standards within six months of the Plan‘s 

adoption and approval. The model ordinance included as part of this Plan document will be 

distributed to all the municipalities within the watershed boundaries. The Bucks County Planning 

Commission will be available to assist municipalities in the adoption of the model ordinance 

provisions to fit particular municipal ordinance structures. 
 

The primary county activity is assisting municipalities where able or applicable. The model 

ordinance calls for review of stormwater management plans for development sites by the county 

where feasible, and review and approval of erosion and sediment pollution control plans by the 

county conservation district. Evidence that the appropriate state and federal agencies responsible 

for administering wetland regulatory programs have been contacted for land development sites 

containing regulated wetlands is also required, and should be addressed by the conservation 

districts.  
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The county will also be responsible for the maintenance of data. The materials prepared during 

the plan preparation process that may be needed in the development of future plan updates must 

be kept available for comparisons and data analysis. 

 

Stormwater management should also be viewed as part of the broader picture of comprehensive 

water resources management for a watershed. To sustain the integrity of the water resources that 

support our communities, it is necessary to encourage growth that does not compromise those 

same water resources. Comprehensive water resources management includes many facets such as 

water supply (i.e., groundwater and surface water), stormwater management, flood control, 

nonpoint source pollution control, and wastewater treatment/disposal/reuse. 

 

E. Landowner’s/Developer’s Responsibilities 
 

Any landowner and any person engaged in the alteration or development of land that may affect 

stormwater runoff characteristics shall implement such measures consistent with the provisions 

of the applicable watershed stormwater plan and ordinance to prevent injury to health, safety, or 

other property. Such measures shall include such actions as are required: 

 

1. To ensure runoff volume is managed to protect water quality;  

 

2. To ensure the maximum rate of stormwater runoff is no greater after development than 

prior to development activities;  

 

3. To  implement structural and nonstructural BMPs included but not limited to capture and 

reuse, infiltration, recharging groundwater and evapotranspiration; and 

 

4. To manage the quantity, velocity, and direction of resulting stormwater runoff in a 

manner that adequately protects health and property from possible injury. 

 

F. Correction of Existing Drainage Problems 

 

The standards and criteria required by this plan have provided the framework to prevent the 

creation of new drainage problems as well as preventing current problems from worsening. 

Below are action points which can be taken by municipalities in addition to adopting the 

Neshaminy Creek Watershed Stormwater Management Plan to continue to address current 

drainage problems throughout the watershed.  The following are recommended:  

 

1. Prioritize storm drainage problems within the municipalities based on frequency of 

occurrence, potential for injury, and damage history. 

 

2. Develop a detailed engineering evaluation to determine the exact nature of the top 

priority drainage problems within the municipalities in order to determine solutions, cost 

estimates, and a recommended course of municipal action. 

 

3. Incorporate implementation of recommended solutions regarding stormwater runoff in 

the annual municipal capital or maintenance budget. 
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G. Culvert Replacement 

 

General procedures for municipalities to determine size of replacement culverts that were 

identified as deficient to transport flows in this stormwater plan may:  

 

1. Determine the location of obstruction, assign an obstruction number, and record it on the 

Obstruction Map (Section II, Figure 11). 

 

2. Determine the design storm frequency from the information provided in Section 105.161, 

Hydraulic Capacity of Culverts and Bridges of PADEP‘s Chapter 105, Dam Safety and 

Water Management. 

 

3. From ―Municipal Stream Obstruction Data‖ tables in Volume II: Technical Appendices of 

the Plan, locate the municipality and obstruction number.   Locate the flow value (cfs) for 

the design storm frequency determined in #2 above. 

 

4. Have the culvert sized for the determined design flow and obtain any necessary 

approvals/permits. 

 

H. PENNVEST Funding  
 

PENNVEST, Pennsylvania‘s Infrastructure Investment Authority, offers grants and low cost 

financial assistance to governmental entities for the construction, improvement, or rehabilitation 

of stormwater projects including the transport, storage, and infiltration of stormwater and best 

management practices to address nonpoint source pollution associated with stormwater. 

PENNVEST is a resource to help municipalities mitigate current drainage problems and to assist 

in upgrading municipal storm sewers to meet the water quality storage requirements of this plan.   

 

To qualify for a loan under PENNVEST, the municipality or county: 

 

1. Must be located in a watershed for which there is an existing County-adopted and 

PADEP-approved stormwater plan with enacted stormwater ordinances consistent with 

the plan, or 

 

2. Must have enacted a stormwater control ordinance consistent with the Stormwater 

Management Act (e.g., the Model Act 167 Stormwater Management Ordinance in 

Section VI of this Plan). 
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SECTION VI. 

State, Local and Public Participation Meetings and Comments 

Received for the Plan 
 

A. Meeting Schedule of the Watershed Plan Advisory Committee (WPAC)  
 

The preparation of this plan was a process open to the public and included participation by 

municipal representatives, the state PADEP, and other interested participants. The dates of the 

official Watershed Plan Advisory Committee (WPAC) meetings, which are open to anyone 

interested in attending and announced to municipalities and their representatives in advance of 

the meeting date, were as follows: 

 

WPAC Meeting #/Date    Location/Time 

 

1.  November 6, 2002   BCPC, 4
th

 Floor Conference Room, 7:00 PM 

2.  November 9, 2004   BCPC, 4
th

 Floor Conference Room, 7:00 PM 

3.  September 14, 2005  BCPC, 4
th

 Floor Conference Room, 1:00 PM 

4.  September 14, 2006  BCPC, 4
th

 Floor Conference Room, 10:00 AM 

5.  April 10, 2007   BCPC, 4
th

 Floor Conference Room, 12:00 PM 

6.  March 2, 2010   BCPC, 4
th

 Floor Conference Room, 10:00 AM 

 

B. Comments Received on the Final Draft of the Plan 
 

Appendix A of the plan contains comments received on the final review draft of the plan mailed 

February 17, 2010. Each set of comments submitted to the BCPC on the final draft plan is 

followed by a response letter from the BCPC addressing the comments. 

 

Materials and other applicable records from each of the six WPAC meetings listed above are 

open for public review at the BCPC offices. 
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SECTION VII. 

Model Ordinance 
 

A. Municipal Requirements 

 
The Pennsylvania Stormwater Management Act (Act 167) requires that each watershed 

municipality adopt a stormwater management ordinance which is consistent with Act 167 and 

the watershed‘s Stormwater Management Plan.  Section 11 of Act 167 states the following:    

 

“Within six months following adoption and approval of the watershed stormwater 

plan, each municipality shall adopt or amend, and shall implement such 

ordinances and regulations, including zoning, subdivision and development, 

building code, and erosion and sedimentation ordinances, as are necessary to 

regulate development within the municipality in a manner consistent with the 

applicable watershed stormwater plan and the provisions of this act.”  

 

B. Enacting and Amending Municipal Ordinances 
 

The Neshaminy Creek Watershed Stormwater Management Model Ordinance fulfills all the 

requirements of Act 167.  While it is not required for a municipality to enact this model 

ordinance, the ordinance is available for a municipality to adopt or use as an example to update 

the municipality‘s own stormwater management ordinance performance standards. If a 

municipality chooses to adopt the ordinance, it is recommended that they enact the model 

ordinance as a stand-alone ordinance. In addition, each municipal subdivision and land 

development ordinance will need to be amended to refer to and coordinate with the new 

municipal stormwater management ordinance. By enacting both a stand-alone ordinance and a 

subdivision/land development amendment, all regulated activities that affect runoff will be 

covered by stormwater regulations.  Any proposed development submitted to a municipality as a 

new subdivision or as a land development will be subject to the subdivision ordinance. But 

projects which are not subject to subdivision or land development approval, such as a large 

agricultural building or a single-family home with significant land disturbance, will be subject to 

stormwater review only if there is a stand-alone ordinance enacted. Therefore, it is recommended 

that the municipality enact both to enable comprehensive stormwater management.   

 

C. Ordinance Provisions 
 

The legal instrument that implements the standards and criteria of this stormwater management 

plan is the individual municipal stormwater management ordinance.   

 

If a municipality chooses to enact the model ordinance, we recommend the following provisions 

of the model ordinance be adopted word for word; 

 

Article I. General Provisions 

Article II. Definitions 

Article III. Design criteria for stormwater management facilities: Sections 301, 302, 303, 

304, 305, 306 
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Article IV. Stormwater Management Site Plan, Section 401 

 

The following provisions should be adopted; however, the language of the provisions can be 

modified to meet differing municipal needs related to land development;  

 

Article V. Inspections  

Article VII. Maintenance Responsibilities  

Article VIII.  Prohibitions  

Article IX.   Enforcement and Penalties (only when enacting a stand-alone Ordinance) 

 

The following ordinance provisions are optional, but recommended; 

 

Article VI. Fees and Expenses 
 
All other provisions are optional and may be modified to be consistent with other municipal 

ordinances related to land development. The final ordinance adopted by the municipality should 

be developed in conjunction with, reviewed by, and agreed upon by the municipal solicitor, 

engineer, and governing body.   

 

Any ordinance(s) adopted or amended by the municipality to comply with the stormwater 

management standards and criteria within the Neshaminy Creek Watershed Stormwater 

Management Plan must be sent by the municipality or official to the PADEP (copy to BCPC) 

with the municipal ordinance number, including the date the ordinance was enacted.  See page 

51 of the Model Ordinance for a sample submission form. It is important to note that the model 

ordinance contains language required for municipal compliance with the NPDES II which went 

into effect on March 10, 2003.  
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MODEL ORDINANCE 

 

 

NESHAMINY CREEK WATERSHED 

ACT 167 

STORMWATER MANAGEMENT ORDINANCE 
 
 

IT IS THE MUNCIPALITY’S RESPONSIBILITY TO ASSURE THAT THE 
MUNCIPAL SOLICITOR REVIEWS THE FOLLOWING ORDINANCE IN 

PREPARATION FOR ADOPTION BY THE GOVERNING BODY.   
 

 
 

If you have any questions, please call the 
Bucks County Planning Commission at 215-345-3400 
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NESHAMINY CREEK WATERSHED 

ACT 167 

STORMWATER MANAGEMENT 

ORDINANCE 
 
 

Implementing the requirements of the 

Neshaminy Creek Watershed 

Act 167 Stormwater Management Plan 

(includes Little Neshaminy Creek Watershed) 
 
 
 
 

ORDINANCE NO.________ 
 
 
 
 
 
 
 
 

[Municipal Name], [County Name] COUNTY, 
 

PENNSYLVANIA 
 
 
 

Adopted at a Public Meeting Held on 
 

__________________, 20__ 
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ARTICLE I. GENERAL PROVISIONS 
 

Section 101.  Short Title 

 

This Ordinance shall be known and may be cited as the ―Neshaminy Creek Watershed 

Stormwater Management Ordinance‖ (a.k.a. Neshaminy/Little Neshaminy Stormwater 

Management Ordinance). 

Section 102.  Statement of Findings 

 

The Governing Body of the Municipality finds that: 
 

A.  Inadequate management of accelerated stormwater runoff resulting from development and 
redevelopment throughout a watershed  increases flood flows and velocities, contributes to 
erosion and sedimentation, overtaxes the carrying capacity of streams and storm sewers, 
greatly increases the cost of public facilities to convey and manage stormwater, 
undermines floodplain management and flood reduction efforts in upstream and 
downstream communities, reduces groundwater recharge, and threatens public health and 
safety. 

 
B.  Inadequate planning and management of stormwater runoff resulting from land 

development and redevelopment throughout a watershed can also harm surface water 
resources by changing the natural hydrologic patterns, accelerating stream flows (which 
increase scour and erosion of streambeds and streambanks, thereby elevating 
sedimentation), destroying aquatic habitat, and elevating aquatic pollutant concentrations 
and loadings such as sediments, nutrients, heavy metals, and pathogens.    

 
C.  A comprehensive program of stormwater management (SWM), including reasonable 

regulation of development and activities causing accelerated runoff, is fundamental to the 
public health, safety, welfare, and the protection of the people of the municipality and all 
the people of the Commonwealth, their resources, and the environment. 

 
D. Stormwater is an important water resource by providing groundwater recharge for water 

supplies and base flow of streams, which also protects and maintains surface water 

quality. 

 

E.  Public education on the control of pollution from stormwater is an essential component in 

successfully addressing stormwater. 

 

F.  Federal and state regulations require certain municipalities to implement a program of 

stormwater controls.  These municipalities are required to obtain a permit for stormwater 

discharges from their separate storm sewer systems under the National Pollutant 

Discharge Elimination System (NPDES). 
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Section 103.  Purpose 
 
The purpose of this Ordinance is to promote the public health, safety, and welfare within the 
Neshaminy Creek watershed by maintaining the natural hydrologic regime and by minimizing 
the harms and maximizing the benefits described in Section 102 of this Ordinance, through 
provisions designed to: 
 
A. Meet legal water quality requirements under state law, including regulations at 25 Pa. 

Code 93 to protect, maintain, reclaim, and restore the existing and designated uses of the 
waters of this Commonwealth.   
 

B. Minimize increases in stormwater volume and control peak flows.   
 

C. Minimize impervious surfaces. 
 

D. Provide review procedures and performance standards for stormwater planning and 
management. 
 

E. Preserve the natural drainage systems as much as possible. 
 

F. Manage stormwater impacts close to the runoff source, requiring a minimum of structures 
and relying on natural processes. 
 

G. Focus on infiltration of stormwater to maintain groundwater recharge, to prevent 
degradation of surface and groundwater quality, and to otherwise protect water resources. 
 

H. Preserve and restore the flood-carrying capacity of streams.   
 

I. Prevent scour and erosion of streambanks and stream beds. 
 
J. Provide standards to meet National Pollution Discharge Elimination System (NPDES) 

permit requirements. 
 

K. Address certain requirements of the Municipal Separate Stormwater Sewer System 
(MS4) NPDES Phase II Stormwater Regulations.  

 
L. Provide for proper operation and maintenance of all stormwater management facilities 

and Best Management Practices (BMPs) that are implemented in the Municipality. 

Section 104.  Statutory Authority 

 

The Municipality is empowered to regulate land use activities that affect runoff, surface, and 

groundwater quality and quantity by the authority of: 

 

A. Pennsylvania Municipalities Planning Code, Act 247, as amended. 

 

B. Cite applicable municipal code, [e.g. Second Class Township Code (Act 69 of 1933, P.L. 

103; 53 P.S. § 65101, as amended) and Borough Code (Act 581 of 1965, P.L. 1656; 53 

P.S. § 45101, as amended)].  
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Section 105.  Applicability/Regulated Activities 

 
All Regulated Activities and all activities that may affect stormwater runoff, including Land 
Development and Earth Disturbance Activity, are subject to regulation by this Ordinance.   
 
Regulated activities include, but are not limited to;  
 

1. Land development, 
2. Subdivisions, 
3. Prohibited or polluted discharges, 
4. Alteration of the natural hydrologic regime, 
5. Construction or reconstruction of, or addition of new impervious or semi-pervious 

surfaces (i.e., driveways, parking lots, roads, etc.), except for reconstruction of 
roads where there is no increase in impervious surface, 

6. Construction of new buildings or additions to existing buildings, 
7. Redevelopment, 
8. Diversion piping or encroachments in any natural or man-made channel, and 
9. Nonstructural and structural stormwater management Best Management Practices 

(BMPs) or appurtenances thereto. 

Section 106.  Exemptions 

 

A. Regulated Activities that create impervious surfaces smaller than or equal to 1,000 

square feet are exempt from the peak rate control requirements and the SWM Site Plan 

preparation located in Section IV of this Ordinance unless the activity is found to be a 

significant contributor of pollution to the waters of this Commonwealth.   

 

B. Regulated Activities that create impervious surfaces between 1,001 square feet up to and 

including 5,000 square feet are exempt only from the peak rate control requirements of 

this Ordinance.  

(Refer to Appendix I which contains the Small Project SWM Site Plan for small 

regulated activities creating impervious surface between 1,000 square feet up to and 

including 5,000 square feet.  The Small Project SWM Site Plan provides small regulated 

activities with the opportunity to submit a SWM site plan without having to hire 

professional services.) 
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Table 106.1 Impervious Surface Exemption Thresholds for the Neshaminy Creek Watershed 

 
Ordinance 
Article or 
Section 

Type of 
Project 

Proposed Impervious Surface 

0 – 1,000 sq. ft.  1,001 – 5000 sq. ft.  5,000 + sq. ft.  

Article IV SWM Site 
Plan Requirements Development Exempt Not Exempt Not Exempt 

Section 303 Volume 
Control Requirements Development Not Exempt Not Exempt Not Exempt 

Section 304 Peak 
Rate Control 

Requirements Development Exempt Exempt Not Exempt 

Erosion and Sediment 
Pollution Control 

Requirements 
Must comply with Title 25, Chapter 102 of the PA Code and any other applicable state, 

county, and municipal codes.   

 

 

C. Agricultural activity is exempt from the peak rate control requirements and SWM Site 

Plan preparation requirements of this Ordinance provided the activities are performed 

according to the requirements of 25 Pa. Code 102. 

 

D. Forest management and timber operations are exempt from the peak rate control 

requirements and SWM Site Plan preparation requirements of this Ordinance provided 

the activities are performed according to the requirements of 25 Pa. Code 102. 

 

E. Any aspect of BMP maintenance to an existing SWM system made in accordance with 

plans and specifications approved by the [municipality] is exempt.  

 

F. The use of land for gardening for home consumption is exempt from the requirements of 

this ordinance.   

 

G. Exemptions from any provisions of this Ordinance shall not relieve the applicant from the 

requirements in Section 301.D through L.  

 
H. Additional Exemption Criteria: 

 
1. Exemption Responsibilities – An exemption shall not relieve the Applicant from 

implementing such measures as are necessary to protect public health, safety, and 

property.  

 

2. Drainage Problems – Where drainage problems are documented or known to exist 

downstream of or is expected from the proposed activity, the Municipality may 

deny exemptions.  

 

3. Exemptions are limited to specific portions of this Ordinance. 
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4. HQ and EV Streams – The municipality may deny exemptions in high quality 

(HQ) or exceptional value (EV) waters and Source Water Protection Areas 

(SWPA). 

Section 107.  Repealer 

 
Any other Ordinance or Ordinance provision of the Municipality inconsistent with any of the 
provisions of this Ordinance is hereby repealed to the extent of the inconsistency only. 

Section 108.  Severability 

 
Should any section or provision of this Ordinance be declared invalid by a court of competent 
jurisdiction, such decision shall not affect the validity of any of the remaining provisions of this 
Ordinance. 

Section 109.  Compatibility with Other Ordinance or Legal Requirements 

 
Approvals issued pursuant to this Ordinance do not relieve the Applicant of the responsibility to 
secure required permits or approvals for activities regulated by any other applicable code, rule, 
act, or ordinance. 
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ARTICLE II. DEFINITIONS 

Section 201.  Interpretation 

 
For the purposes of this Ordinance, certain terms and words used herein shall be interpreted as 
follows: 
 
A. Words used in the present tense include the future tense; the singular number includes the 

plural, and the plural number includes the singular; words of masculine gender include 
feminine gender; and words of feminine gender include masculine gender. 

 
B. The word ―includes‖ or ―including‖ shall not limit the term to the specific example, but is 

intended to extend its meaning to all other instances of like kind and character. 
 
C. The word ―person‖ includes an individual, firm, association, organization, partnership, 

trust, company, corporation, unit of government, or any other similar entity. 
 
D. The words ―shall‖ and ―must‖ are mandatory; the words ―may‖ and ―should‖ are 

permissive. 
 
E. The words ―used‖ or ―occupied‖ include the words ―intended, designed, maintained, or 

arranged to be used, occupied or maintained.‖ 

Section 202.  Definitions 

 

Accelerated Erosion – The removal of the surface of the land through the combined action of 

man’s activity and the natural processes of a rate greater than would occur because of the natural 

process alone. 

 

Agricultural Activity – Activities associated with agriculture such as agricultural cultivation, 

agricultural operation, and animal heavy use areas.  This includes the work of producing crops 

including tillage, land clearing, plowing, disking, harrowing, planting, harvesting crops or 

pasturing and raising of livestock and installation of conservation measures.  Construction of 

new buildings or impervious area is not considered an agricultural activity. 

 

Alteration – As applied to land, a change in topography as a result of the moving of soil and 

rock from one location or position to another; also the changing of surface conditions by causing 

the surface to be more or less impervious as the result of changing the land cover including the 

water, vegetation and bare soil. 

 

Applicant – A person who has filed an application for approval to engage in any Regulated 

Activity defined in Section 105 of this Ordinance. 

 

As-built Drawings – Engineering or site drawings maintained by the Contractor as he constructs 

the project and upon which he documents the actual locations of the building components and 

changes to the original contract documents. These documents, or a copy of same, are turned over 

to the Qualified Professional at the completion of the project. 



 

Model Ordinance - 11 

 

Bankfull – The channel at the top-of-bank, or point from where water begins to overflow onto a 

floodplain.  

 

Base Flow – Portion of stream discharge derived from groundwater; the sustained discharge that 

does not result from direct runoff or from water diversions, reservoir releases, piped discharges, 

or other human activities. 

 

Best Management Practices (BMP) – Activities, facilities, designs, measures, or procedures 

used to manage stormwater impacts from regulated activities, to meet state water quality 

requirements, to promote groundwater recharge, and to otherwise meet the purposes of this 

Ordinance.  Stormwater BMPs are commonly grouped into one of two broad categories or 

measures:  ―structural‖ or ―nonstructural.‖  In this Ordinance, nonstructural BMPs or measures 

refer to operational and/or behavior-related practices that attempt to minimize the contact of 

pollutants with stormwater runoff whereas structural BMPs or measures are those that consist of 

a physical device or practice that is installed to capture and treat stormwater runoff.  Structural 

BMPs include, but are not limited to, a wide variety of practices and devices, from large-scale 

retention ponds and constructed wetlands, to small-scale underground treatment systems, 

infiltration facilities, filter strips, low impact design, bioretention, wet ponds, permeable paving, 

grassed swales, riparian or forested buffers, sand filters, detention basins, and manufactured 

devices.  Structural stormwater BMPs are permanent appurtenances to the project site. 

 

Bioretention – A stormwater retention area that utilizes woody and herbaceous plants and soils 

to remove pollutants before infiltration occurs. 

 

Buffer – The area of land immediately adjacent to any stream, measured perpendicular to and 

horizontally from the top-of-bank on both sides of a stream (see Top-of-bank). 

 

Channel – An open drainage feature through which stormwater flows.  Channels include, but 

shall not be limited to, natural and man-made watercourses, swales, streams, ditches, canals, and 

pipes that convey continuously or periodically flowing water. 

 

Cistern – An underground reservoir or tank for storing rainwater. 

 

Conservation District – The [County Name] County Conservation District. 

 

Culvert – A structure with its appurtenant works, which carries water under or through an 

embankment or fill. 

 

Curve Number – Value used in the Soil Cover Complex Method.  It is a measure of the 

percentage of precipitation which is expected to run off from the watershed and is a function of 

the soil, vegetative cover, and tillage method.   

 

Dam – A man-made barrier, together with its appurtenant works, constructed for the purpose of 

impounding or storing water or another fluid or semifluid.  A dam may include a refuse bank, fill 
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or structure for highway, railroad or other purposes which impounds or may impound water or 

another fluid or semifluid. 

 

Department – The Pennsylvania Department of Environmental Protection (PADEP). 

 

Designee – The agent of the [Bucks or Montgomery] County, [Bucks or Montgomery] County 

Conservation District, and/or agent of the Governing Body involved with the administration, review, 

or enforcement of any provisions of this Ordinance by contract or memorandum of understanding. 
 

Design Professional (Qualified) – A Pennsylvania Registered Professional Engineer, Registered 

Landscape Architect or Registered Professional Land Surveyor trained to develop stormwater 

management plans. 

 

Design Storm – The magnitude and temporal distribution of precipitation from a storm event 

measured in probability of occurrence (e.g., a 5-year storm) and duration (e.g., 24-hours), used in 

the design and evaluation of stormwater management systems. 

 

Detention Basin – An impoundment designed to collect and retard stormwater runoff by 

temporarily storing the runoff and releasing it at a predetermined rate.  Detention basins are 

designed to drain completely soon after a rainfall event and become dry until the next rainfall 

event.  

 

Detention Volume - The volume of runoff that is captured and released into the Waters of the 

Commonwealth at a controlled rate. 

 

Developer – A person that seeks to undertake a land development or subdivision. 

 

Development – Any human-induced change to improved or unimproved real estate, whether 

public or private, including but not limited to land development, construction, installation, or 

expansion of a building or other structure, land division, street construction, drilling, and site 

alteration such as embankments, dredging, grubbing, grading, paving, parking or storage 

facilities, excavation, filling, stockpiling, or clearing. As used in this ordinance, development 

encompasses both new development and redevelopment. 

 

Development Site – The specific tract or parcel of land where any regulated activity set forth in 

Section 105 is planned, conducted or maintained. 

 

Diffused Drainage Discharge – Drainage discharge that is not confined to a single point 

location or channel, including sheet flow or shallow concentrated flow. 

 

Discharge – 1. (verb) To release water from a project, site, aquifer, drainage basin or other point 

of interest (verb); 2. (noun) The rate and volume of flow of water such as in a stream, generally 

expressed in cubic feet per second. See also Peak Discharge. 

 

Discharge Point – The point of discharge for a stormwater facility.  
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Disconnected Impervious Area (DIA) – An impervious or impermeable surface that is 

disconnected from any stormwater drainage or conveyance system and is redirected or directed 

to a pervious area, which allows for infiltration, filtration, and increased time of concentration as 

specified in Appendix F, Disconnected Impervious Area.  

 

Disturbed Areas – Unstabilized land area where an earth disturbance activity is occurring or has 

occurred. 

 

Ditch – A man-made waterway constructed for irrigation or stormwater conveyance purposes. 

 

Drainage Conveyance Facility – A stormwater management facility designed to transport 

stormwater runoff that includes channels, swales, pipes, conduits, culverts, and storm sewers. 

 

Drainage Easement – A right granted by a landowner to a grantee, allowing the use of private 

land for stormwater management purposes. 

 

Drainage Permit – A permit issued by the municipality after the SWM Site Plan has been 

approved. 

 

Earth Disturbance Activity – A construction or other human activity that disturbs the surface of 

land, including, but not limited to, clearing and grubbing, grading, excavations, embankments, 

land development, agricultural plowing or tilling, timber harvesting activities, road maintenance 

activities, mineral extraction, and the moving, depositing, stockpiling, or storing of soil, rock or 

earth materials.  

 

Emergency Spillway – A conveyance area that is used to pass peak discharge greater than the 

maximum design storm controlled by the stormwater facility. 

 

Encroachment – A structure or activity that changes, expands or diminishes the course, current 

or cross section of a watercourse, floodway or body of water.  

 

Existing Resources and Site Analysis Map – A base map which identifies fundamental 

environmental site information including floodplains, wetlands, topography, vegetative site 

features, natural areas, prime agricultural land and areas supportive of endangered species.     

 

Erosion – The process by which the surface of the land, including water/stream channels, is 

worn away by water, wind, or chemical action. 

  

Erosion and Sediment Control Plan – A site-specific plan identifying BMPs to minimize 

accelerated erosion and sedimentation. For agricultural plowing or tilling activities, the Erosion 

and Sediment Control Plan is that portion of a conservation plan identifying BMPs to minimize 

accelerated erosion and sedimentation. 
 

Exceptional Value Waters – Surface waters of high quality which satisfy Pennsylvania Code 

Title 25 Environmental Protection, Chapter 93, Water Quality Standards, §93.4b(b) (relating to 

antidegradation). 
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Existing Conditions – The initial condition of a project site prior to the proposed alteration.  

 

Existing Recharge Area – Undisturbed surface area or depression where stormwater collects 

and a portion of which infiltrates and replenishes the groundwater. 

 

Flood – A temporary condition of partial or complete inundation of land areas from the overflow 

of streams, rivers, and other waters of the Commonwealth. 

 

Floodplain – Any land area susceptible to inundation by water from any natural source or as 

delineated by applicable Department of Housing and Urban Development, Federal Insurance 

Administration Flood Hazard Boundary Map as being a special flood hazard area.   

 

Floodway – The channel of a river or other watercourse and the adjacent land areas that must be 

reserved in order to discharge the base flood without cumulatively increasing the water surface 

elevation more than a designated height. 

 

Forest Management/Timber Operations – Planning and associated activities necessary for the 

management of forestland.  These include timber inventory and preparation of forest 

management plans, silvicultural treatment, cutting budgets, logging road design and construction, 

timber harvesting, and reforestation. 

 

Freeboard – A vertical distance between the elevation of the design high-water and the top of a 

dam, levee, tank, basin, swale, or diversion berm.  The space is required as a safety margin in a 

pond or basin. 

 

Governing Body – elected municipal officials of municipalities (e.g. Township Supervisors or 

Township Council or Borough Council).   

 

Grade – 1. (noun) A slope, usually of a road, channel or natural ground specified in percent and 

shown on plans as specified herein.  2. (verb) To finish the surface of a roadbed, the top of an 

embankment, or the bottom of excavation. 

 

Groundwater – Water beneath the earth's surface that supplies wells and springs, and is often 

between saturated soil and rock. 

 

Groundwater Recharge – The replenishment of existing natural underground water supplies 

from rain or overland flow. 

 

HEC-HMS – The U.S. Army Corps of Engineers, Hydrologic Engineering Center (HEC) - 

Hydrologic Modeling System (HMS).  This model was used to model the Neshaminy Creek 

watershed during the Act 167 Plan development and was the basis for the Standards and Criteria 

of this Ordinance. 

 

High Quality Waters – Surface waters having quality which exceeds levels necessary to support 

propagation of fish, shellfish, and wildlife and recreation in and on the water by satisfying 
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Pennsylvania Code Title 25 Environmental Protection, Chapter 93 Water Quality Standards, §  

93.4b(a).  

 

Hot spot – An area where land use or activity generates highly contaminated runoff, with 

concentrations of pollutants in excess of those typically found in stormwater. Typical pollutant 

loadings in stormwater may be found in Chapter 8 Section 6 of the Pennsylvania Stormwater 

Best Management Practices Manual, Pennsylvania Department of Environmental Protection 

(PADEP) no. 363-0300-002 (2006).  More information concerning hot spots may be found in 

Section 306.A of this Ordinance. 

 

Hydrograph – A graph representing the discharge of water versus time for a selected point in 

the drainage system. 

 

Hydrologic Regime – The hydrologic cycle or balance that sustains quality and quantity of 

stormwater, baseflow, storage, and groundwater supplies under natural conditions. 

 

Hydrologic Soil Group – A classification of soils by the Natural Resources Conservation 

Service, formerly the Soil Conservation Service, into four runoff potential groups.  The groups 

range from A soils, which are very permeable and produce little runoff, to D soils, which are not 

very permeable and produce much more runoff. 

 

Impervious Surface – A surface that prevents the infiltration of water into the ground. 

Impervious surfaces include, but are not limited to, streets, sidewalks, pavement roofs, or 

driveway areas. Any surface areas designed to be gravel or crushed stone shall be regarded as 

impervious surfaces. 

 

Impoundment – A retention or detention basin designed to retain stormwater runoff and release 

it at a controlled rate. 

 

Infill development – Development that occurs on smaller parcels that remain undeveloped but 

are within or very close proximity to urban or densely developed areas.  Infill development 

usually relies on existing infrastructure and does not require an extension of water, sewer or 

other public utilities. 

 

Infiltration – Movement of surface water into the soil, where it is absorbed by plant roots, 

evaporated into the atmosphere, or percolated downward to recharge groundwater. 

 

Infiltration Structures – A structure designed to direct runoff into the underground water (e.g., 

French drains, seepage pits, or seepage trenches). 

 

Initial Abstraction (Ia): The value used to calculate the volume or peak rate of runoff in the soil 

cover complex method. It represents the depth of rain retained on vegetation plus the depth of 

rain stored on the soil surface plus the depth of rain infiltrated prior to the start of runoff.   

 

Inlet – The upstream end of any structure through which water may flow. 
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Intermittent Stream – A stream that flows only part of the time. Flow generally occurs for 

several weeks or months in response to seasonal precipitation or groundwater discharge. 

 

Karst – A type of topography or landscape characterized by surface depressions, sinkholes, rock 

pinnacles/uneven bedrock surface, underground drainage, and caves.  Karst is formed on 

carbonate rocks, such as limestone or dolomite. 

 

Land Development – Any of the following activities: 

 

(i)  The improvement of one lot or two or more contiguous lots, tracts, or parcels of land 

for any purpose involving: 

a. A group of two or more residential or nonresidential buildings, whether 

proposed initially or cumulatively, or a single nonresidential building on a lot or 

lots regardless of the number of occupants or tenure, or 

b. The division or allocation of land or space, whether initially or cumulatively, 

between or among two or more existing or prospective occupants by means of, 

or for the purpose of streets, common areas, leaseholds, condominiums, 

building groups, or other features; 

 

(ii) A subdivision of land; 

 

(iii) Development in accordance with Section 503(1.1) of the PA Municipalities Planning 

Code. 

 

Lot – A designated parcel, tract or area of land established by a plat or otherwise as permitted by 

law and to be used, developed or built upon as a unit.  

 

Low Impact Development (LID) Practices – Practices that will minimize proposed conditions 

runoff rates and volumes, which will minimize needs for artificial conveyance and storage 

facilities. 

 

Main Stem (Main Channel) – Any stream segment or other runoff conveyance used as a reach 

in the Neshaminy Creek hydrologic model. 

 

Manning Equation (Manning Formula) – A method for calculation of velocity of flow (e.g., 

feet per second) and flow rate (e.g., cubic feet per second) in open channels based upon channel 

shape, roughness, depth of flow and slope.  ―Open channels‖ may include closed conduits so 

long as the flow is not under pressure. 

 

Municipal Engineer – A professional engineer licensed as such in the Commonwealth of 

Pennsylvania, duly appointed as the engineer for a municipality, planning agency or joint 

planning commission. 

 

Municipality – [Municipal Name], [County Name] County, Pennsylvania. 

 

Natural Hydrologic Regime (see Hydrologic Regime) 
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Nonpoint Source Pollution – Pollution that enters a water body from diffuse origins in the 

watershed and does not result from discernible, confined, or discrete conveyances. 

 

Nonstormwater Discharges – Water flowing in stormwater collection facilities, such as pipes or 

swales, which is not the result of a rainfall event or snowmelt. 

 

NPDES – National Pollutant Discharge Elimination System, the federal government’s system for 

issuance of permits under the Clean Water Act, which is delegated to PADEP in Pennsylvania.  

 

NRCS – Natural Resource Conservation Service (previously Soil Conservation Service). 

 

Outfall – ―Point source‖ as described in 40 CFR § 122.2 at the point where the municipality’s 

storm sewer system discharges to surface Waters of the Commonwealth.  

 

Outlet – Points of water disposal to a stream, river, lake, tidewater or artificial drain. 

 

Parent Tract – The parcel of land from which a land development or subdivision originates, 

determined from the date of municipal adoption of this ordinance. 

 

Peak Discharge – The maximum rate of stormwater runoff from a specific storm event. 

 

Penn State Runoff Model (PSRM) – The computer-based hydrologic model developed at the 

Pennsylvania State University.   

 

Perennial Stream – A stream which contains water at all times except during extreme drought.    

 

Pipe – A culvert, closed conduit, or similar structure (including appurtenances) that conveys 

stormwater. 

 

Planning Commission – The planning commission of [Municipal Name]. 

 

Point Source – Any discernible, confined and discrete conveyance, including, but not limited to, 

any pipe, ditch, channel, tunnel, or conduit from which stormwater is or may be discharged, as 

defined in State regulations at 25 Pa. Code § 92.1.  

 

Post Construction – Period after construction during which disturbed areas are stabilized, 

stormwater controls are in place and functioning and all proposed improvements in the approved 

land development plan are completed. 

 

Predevelopment – (see Existing Condition) 

 

Pretreatment – Techniques employed in stormwater BMPs to provide storage or filtering to trap 

coarse materials and other pollutants before they enter the system, but not necessarily designed 

to meet the volume requirements of Section 303. 
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Pervious Surface – A surface that allows the infiltration of water into the ground.  

 

Project Site – The specific area of land where any Regulated Activities in the municipality are 

planned, conducted or maintained. 

 

Qualified Professional - Any person licensed by the Pennsylvania Department of State or 

otherwise qualified by law to perform the work required by the Ordinance. 

 

Rational Method – A rainfall-runoff relation used to estimate peak flow. 

 

Recharge – The replenishment of groundwater through the infiltration of rainfall, other surface 

waters, or land application of water or treated wastewater. 

 

Record Drawings – Original documents revised to suit the as-built conditions and subsequently 

provided by the Engineer to the Client.  The Engineer reviews the Contractor’s as-built drawings 

against his/her own records for completeness, then either turns these over to the Client or 

transfers the information to a set of reproducibles, in both cases for the Client’s permanent 

records. Record drawings are not the same as record plans submitted for recording with the 

County in accordance with the PA Municipalities Planning Code (Act 247). 

 

Redevelopment – Any development that requires demolition or removal of existing structures or 

impervious surfaces at a site and replacement with new impervious surfaces. Maintenance 

activities such as top-layer grinding and re-paving are not considered to be redevelopment. 

Interior remodeling projects and tenant improvements are also not considered to be 

redevelopment. Utility trenches in streets are not considered redevelopment unless more than 50 

percent of the street width including shoulders is removed and re-paved. 

 

Regulated Activities - Any earth disturbance activities or any activities that involve the 

alteration or development of land in a manner that may affect stormwater runoff. 

 

Regulated Earth Disturbance Activity - Activity involving earth disturbance subject to 

regulation under 25 Pa. Code 92, 25 Pa. Code 102, or the Clean Streams Law. 

 

Release Rate – The percentage of existing conditions peak rate of runoff from a site or subarea 

to which the proposed conditions peak rate of runoff must be reduced to protect downstream 

areas. 

 

Repaving – Replacement of the impervious surface that does not involve reconstruction of an 

existing paved (impervious) surface. 

 

Replacement Paving – Reconstruction of and full replacement of an existing paved 

(impervious) surface. 

 

Retention Basin – A structure in which stormwater is stored and not released during the storm 

event.  Retention basins are designed for infiltration purposes, and do not have an outlet.  The 

retention basin must infiltrate stored water in 4 days or less.  
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Retention Volume/Removed Runoff – The volume of runoff that is captured and not released 

directly into the surface Waters of the Commonwealth during or after a storm event. 

 

Return Period – The probability an event will occur in any given year.  Typically displayed as a 

whole number, e.g. 25-year event, and represents the inverse of the frequency of that event.    For 

example, the 25-year return period rainfall gives the probability, 1/25 or 4%, which that size 

storm will occur in any given year. 

 

Road Maintenance – Earth disturbance activities within the existing road cross-section, such as 

grading and repairing existing unpaved road surfaces, cutting road banks, cleaning or clearing 

drainage ditches and other similar activities.   

 

Roof Drains – A drainage conduit or pipe that collects water runoff from a roof and leads it 

away from the structure. 

 

Runoff – Any part of precipitation that flows over the land surface. 

 

SALDO – Subdivision and land development ordinance. 

 

Sediment - Soils or other materials transported by surface water as a product of erosion. 

 

Sediment Pollution – The placement, discharge or any other introduction of sediment into the 

Waters of the Commonwealth. 

 

Sedimentation – The process by which mineral or organic matter is accumulated or deposited by 

the movement of water or air. 

 

Seepage Pit/Seepage Trench – An area of excavated earth filled with loose stone or similar 

coarse material, into which surface water is directed for infiltration into the underground water. 

More information on Seepage Pits may be found in the PA BMP Manual, December 2006, 

Chapter 6, Section 4. 

 

Separate Storm Sewer System – A conveyance or system of conveyances (including roads with 

drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels or 

storm drains) primarily used for collecting and conveying stormwater runoff.   

 

Shallow Concentrated Flow – Stormwater runoff flowing in shallow, defined ruts prior to 

entering a defined channel or waterway. 

 

Sheet Flow – A flow process associated with broad, shallow water movement on sloping ground 

surfaces that is not channelized or concentrated. 

 

Soil Cover Complex Method – A method of runoff computation developed by the NRCS that is 

based on relating soil type and land use/cover to a runoff parameter called Curve Number (CN). 
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Source Water Protection Areas (SWPA) – The zone through which contaminants, if present, 

are likely to migrate and reach a drinking water well or surface water intake. 

 

Special Protection Subwatersheds – Watersheds that have been designated in Pennsylvania 

Code Title 25 Environmental Protection, Chapter 93 Water Quality Standards as exceptional 

value (EV) or high quality (HQ) waters. 

 

Spillway – A conveyance that is used to pass the peak discharge of the maximum design storm 

that is controlled by the stormwater facility.  

 

State Water Quality Requirements – The regulatory requirements to protect, maintain, 

reclaim, and restore water quality under Title 25 of the Pennsylvania Code and the Clean 

Streams Law. 
 

Storm Frequency – The number of times that a given storm ―event‖ occurs or is exceeded on 

the average in a stated period of years.  See ―Return Period‖. 

 

Storm Sewer – A system of pipes and/or open channels that convey intercepted runoff and 

stormwater from other sources, but excludes domestic sewage and industrial wastes. 

 

Stormwater – The surface runoff generated by precipitation reaching the ground surface. 

 

Stormwater Management Best Management Practices – Is abbreviated as BMPs or SWM 

BMPs throughout this Ordinance. 

 

Stormwater Management Facility – Any structure, natural or man-made, that, due to its 

condition, design, or construction, conveys, stores, or otherwise affects stormwater runoff 

quality, rate or quantity.  Typical stormwater management facilities include, but are not limited 

to, detention and retention basins, open channels, storm sewers, pipes, and infiltration structures. 

 

Stormwater Management Plan – The watershed plan, known as the ―Neshaminy Creek 

Watershed Act 167 Stormwater Management Plan,‖ for managing those land use activities that 

will influence stormwater runoff quality and quantity and that would impact the Neshaminy 

Creekwatershed adopted by Bucks and Montgomery Counties as required by the Act of October 

4, 1978, P.L. 864 (Act 167). 

 

Stormwater SWM Site Plan – The plan prepared by the Applicant or his representative 

indicating how stormwater runoff will be managed at the particular site of interest according to 

this ordinance. 

 

Stream – A flow of water in a natural channel or bed, as a brook, rivulet, or a small river 

 

Stream Buffer – The land area adjacent to each side of a stream, essential to maintaining water 

quality.  (See Buffer) 
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Stream Enclosure – A bridge, culvert, or other structure in excess of 100 feet in length upstream 

to downstream which encloses a regulated water of the Commonwealth. 

 

Streambank Erosion – The widening, deepening, or headward cutting of channels and 

waterways, caused by stormwater runoff or bankfull flows. 

 

Subarea (Subwatershed) – The smallest drainage unit of a watershed for which stormwater 

management criteria have been established in the Stormwater Management Plan. 

 

Subdivision – The division or redivision of a lot, tract, or parcel of land by any means into two 

or more lots, tracts, parcels, or other divisions of land including changes in existing lot lines for 

the purpose, whether immediate or future, of lease, partition by the court for distribution to heirs 

or devisees, transfer of ownership, or building or lot development, provided the subdivision by 

lease of land for agricultural purposes into parcels of more than ten acres, not involving any new 

street or easement of access or any residential dwelling, shall be exempted. 

 

Surface Waters of the Commonwealth – Any and all rivers, streams, creeks, rivulets, ditches, 

watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all other bodies 

or channels of conveyance of surface waters, or parts thereof, whether natural or artificial, within 

or on the boundaries of the Commonwealth. 

 

Swale – A low lying stretch of land that gathers or carries surface water runoff. 

 

SWM Site Plan – The documentation of the stormwater management system to be used for a 

given development site, the contents of which are established in Section 402. 

 

Timber Operations – See Forest Management. 

 

Time-of-Concentration (Tc) – The time required for surface runoff to travel from the 

hydraulically most distant point of the watershed to a point of interest within the watershed.  This 

time is the combined total of overland flow time and flow time in pipes or channels, if any. 

 

Top-of-Bank – Highest point of elevation in a stream channel cross-section at which a rising 

water level just begins to flow out of the channel and over the floodplain.  

 

Vegetated swale – A natural or man-made waterway, usually broad and shallow, covered with 

erosion-resistant grasses, used to convey surface water. 

 

Vernal Pool – Seasonal depressional wetlands that are covered by shallow water for variable 

periods from winter to spring, but may be completely dry for most of the summer and fall. 

 

Watercourse – A channel or conveyance of surface water having a defined bed and banks, 

whether natural or artificial, with perennial or intermittent flow. 

 

Waters of the Commonwealth – Any and all rivers, streams, creeks, rivulets, ditches, 

watercourses, storm sewers, lakes, dammed water, wetlands, ponds, springs, and all other bodies 
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or channels of conveyance of surface and underground water, or parts thereof, whether natural or 

artificial, within or on the boundaries of the Commonwealth. 

 

Watershed – Region or area drained by a river, watercourse, or other body of water, whether 

natural or artificial. 

 

Wet Basin – Pond for urban runoff management that is designed to detain urban runoff and 

always contains water. 

 

Wetland – Those areas that are inundated or saturated by surface or groundwater at a frequency 

and duration sufficient to support, and that under normal circumstances do support, a prevalence 

of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include 

swamps, marshes, bogs, fens, and similar areas. 
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ARTICLE III. STORMWATER MANAGEMENT 

Section 301.  General Requirements 

A. Applicants proposing Regulated Activities in the Neshaminy Creek watershed that do not 

fall under the exemption criteria shown in Section 106 shall submit a Stormwater 

Management (SWM) Site Plan consistent with the Neshaminy Creek Watershed SWM 

Plan to the Municipality for review.  The SWM criteria of this Ordinance shall apply to 

the total proposed development even if development is to take place in stages.  

Preparation and implementation of an approved SWM Site Plan is required.  No 

Regulated Activities shall commence until the Municipality issues written approval of a 

SWM Site Plan, which demonstrates compliance with the requirements of this Ordinance. 

 
B. SWM Site Plans approved by the Municipality, in accordance with Article IV, shall be 

on-site throughout the duration of the Regulated Activity. 

 

C. The Municipality may, after consultation with the Department of Environmental 

Protection (PADEP), approve measures for meeting the state water quality requirements 

other than those in this Ordinance, provided that they meet the minimum requirements of, 

and do not conflict with, state law including but not limited to the Clean Streams Law. 

 

D. For all regulated earth disturbance activities, Erosion and Sediment (E&S) Control Best 

Management Practices (BMPs) shall be designed, implemented, operated, and maintained 

during the Regulated Earth Disturbance Activities (e.g., during construction) to meet the 

purposes and requirements of this Ordinance and to meet all requirements under Title 25 

of the Pennsylvania Code and the Clean Streams Law.  Various BMPs and their design 

standards are listed in the Erosion and Sediment Pollution Control Program Manual, No. 

363-2134-008 (April 15, 2000), as amended and updated. 

 

E. For all Regulated Activities, implementation of the volume controls in Section 303 of this 

Ordinance is required.   

 

F. Impervious areas: 

 

1. The measurement of impervious areas shall include all of the impervious areas in 

the total proposed development even if development is to take place in stages. 

 

2. For development taking place in stages, the entire development plan must be used 

in determining conformance with this Ordinance. 

 

3. For projects that add impervious area to a parcel, the total impervious area on the 

parcel is subject to the requirements of this Ordinance  

 

G. Stormwater flows onto adjacent property shall not be created, increased, decreased, 

relocated, or otherwise altered without written notification of the adjacent property 

owner(s).  Such stormwater flows shall be subject to the requirements of this Ordinance.   



 

Model Ordinance - 24 

 

H. All Regulated Activities shall include such measures as necessary to: 
 

 1. Protect health, safety, and property; 

 

 2. Meet the water quality goals of this Ordinance by implementing measures to: 

 

a. Minimize disturbance to floodplains, wetlands, and wooded areas. 

 

b. Create, maintain, repair or extend riparian buffers. 

 

c. Avoid erosive flow conditions in natural flow pathways. 

 

d. Minimize thermal impacts to waters of this Commonwealth. 

 

e. Disconnect impervious surfaces (i.e. Disconnected Impervious Areas,   DIAs) 

by directing runoff to pervious areas, wherever possible.  See Appendix F for 

detail on DIAs.   

 
3. To the maximum extent practicable, incorporate the techniques for Low Impact 

Development Practices (e.g. protecting existing trees, reducing area of impervious 

surface, cluster development, and protecting open space) described in the 

Pennsylvania Stormwater Best Management Practices Manual, Pennsylvania 

Department of Environmental Protection (PADEP) no. 363-0300-002 (2006).  See 

Ordinance Appendix E for a summary description.   

 

I. Infiltration BMPs should be spread out, made as shallow as practicable, and located to 

maximize the use of natural on-site infiltration features while still meeting the other 

requirements of this Ordinance. 

 

J. The design of all facilities over karst shall include an evaluation of measures to minimize 

the risk of adverse effects.   

 

K. Storage facilities should completely drain both the volume control and rate control 

capacities over a period of time not less than 24 and not more than 72 hours from the end 

of the design storm. 

 

L. The design storm volumes to be used in the analysis of peak rates of discharge should be 

obtained from the Precipitation-Frequency Atlas of the United States, Atlas 14, Volume 

2, Version 3.0, U.S. Department of Commerce, National Oceanic and Atmospheric 

Administration (NOAA), National Weather Service, Hydrometeorological Design 

Studies Center, Silver Spring, Maryland.  NOAA’s Atlas 14
 

can be accessed at 

http://hdsc.nws.noaa.gov/hdsc/pfds/  

 

M. For all regulated activities, SWM BMPs shall be designed, implemented, operated, and 

maintained to meet the purposes and requirements of this Ordinance and to meet all 



 

Model Ordinance - 25 

requirements under Title 25 of the Pennsylvania Code, the Clean Streams Law, and the 

Storm Water Management Act.  

 

N. Various BMPs and their design standards are listed in the Pennsylvania Stormwater Best 

Management Practices Manual (PA BMP Manual).  
 

Section 302.  Permit Requirements by Other Governmental Entities 

 

Approvals issued and actions taken under this Ordinance do not relieve the Applicant of the 

responsibility to secure required permits or approvals for activities regulated by any other code, 

law, regulation or ordinance.  

 

Section 303.  Volume Control   

 

Volume controls will mitigate increased runoff impacts, protect stream channel morphology, 

maintain groundwater recharge, and contribute to water quality improvements.  Stormwater 

runoff volume control methods are based on the net change in runoff volume for the two-year 

storm event.   

 

Volume controls shall be implemented using the Design Storm Method in subsection A or the 

Simplified Method in subsection B below.  For Regulated Activities equal to or less than one (1) 

acre, this Ordinance establishes no preference for either methodology; therefore, the applicant 

may select either methodology on the basis of economic considerations, the intrinsic limitations 

of the procedures associated with each methodology, and other factors.   All regulated activities 

greater than one (1) acre must use the Design Storm Method.  

 

A. Design-Storm Method (Any Regulated Activity):  This method requires detailed 

modeling based on site conditions. For modeling assumptions refer to Section 305.A. 
 

1. Post-development total runoff should not be increased from pre-development total 

runoff for all storms equal to or less than the 2-year 24-hour duration 

precipitation. 

2. The following applies in order to estimate the increased volume of runoff for the   

2-year 24-hour duration precipitation event: 

 

To calculate the runoff volume (cubic feet) for existing site conditions (pre-

development) and for the proposed developed site conditions (post-development), 

it is recommended to use the soil cover complex method as shown on the 

following page.  Table B-3 in Ordinance Appendix B is available to guide a 

qualified professional and/or an applicant to calculate the stormwater runoff 

volume.  The calculated volume shall be either reused, evapotranspired, or 

infiltrated through structural or nonstructural means. 
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Soil Cover Complex Method: 

 

Step 1: Runoff (in) = Q = (P – 0.2S) 
2
 / (P + 0.8S) where 

 

            P = 2-year Rainfall (in) 

 

            S = (1000 / CN) – 10, the potential maximum retention                    

(including initial abstraction, Ia) 

 

  Step 2:  Runoff Volume (Cubic Feet) = Q x Area x 1/12 

 

Q = Runoff (in) 

 

Area = SWM Area (sq ft) 

 

B. Simplified Method (Regulated activities less than or equal to 1 acre): 

 

1. Stormwater facilities shall capture the runoff volume from at least the first two 

inches (2") of runoff from all new impervious surfaces. 

Volume (cubic feet) = (2" runoff / 12 inches) * impervious surface (sq ft)  

 

2. At least the first inch (1") of runoff volume from the new impervious surfaces 

shall be permanently removed from the runoff flow—i.e., it shall not be released 

into the surface waters of the Commonwealth. The calculated volume shall be 

either reused, evapotranspired or infiltrated through structural or nonstructural 

means. 

 

Volume (cubic feet) = (1" runoff / 12 inches) * impervious surface (sq ft) 
 

3. Infiltration facilities should be designed to accommodate the first half inch (0.5") 

of the permanently removed runoff. 

 

4. No more than one inch (1") of runoff volume from impervious surfaces shall be 

released from the site.  The release time must be over 24 to 72 hours.  

 

C. Stormwater Control Measures:  

The applicant must demonstrate how the required volume is controlled through 

Stormwater Best Management Practices (BMPs) which shall provide the means necessary 

to capture, reuse, evaporate, transpire or infiltrate the total runoff volume. 

1. If natural resources exist on the site, the applicant who is required to submit a 

SWM Site Plan shall determine the total acreage of protected area where no 

disturbance is proposed.  The acreage of the protected area should be subtracted 

from the total site area and not included in the stormwater management site area 

acreage used in determining the volume controls.   
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Stormwater Management Site Area =  

{Total Site Area (for both pre and post development conditions) – Protected 

Area} 

 

Natural Resource Areas should be calculated based upon the municipality’s own 

natural resource protection ordinance.  If no ordinance exists, See Table B-2 in 

Ordinance Appendix B for guidance to assess the total protected area.  For 

additional reference see Chapter 5 Section 5.4.1 of the PA BMP manual. 

 

2. Calculate the volume controls provided through nonstructural BMPs.  Table B-5 

in Ordinance Appendix B is recommended as guidance.   

 

3. Volume controls provided through nonstructural BMPs should be subtracted from 

the required volume to determine the necessary structural BMPs.   

 

      Required                       Nonstructural                Structural Volume 

Volume Control (ft
3
)  –  Volume Control (ft

3
)  =   Requirement (ft

3
) 

 

4. Calculate the volume controls provided through structural BMPs.  Table B-6 in 

Ordinance Appendix B is recommended as guidance. See PA BMP manual 

Chapter 6 for description of the BMPs. 
 

 

5. Infiltration BMPs intended to receive runoff from developed areas shall be 

selected based on the suitability of soils and site conditions (see Table B-6 in 

Ordinance Appendix B for a list of Infiltration BMPs).  Infiltration BMPs shall be 

constructed on soils that have the following characteristics: 

a. A minimum soil depth of twenty-four (24") inches between the bottom of the 

infiltration BMPs and the top of bedrock or seasonally high water table.   

 

b. An infiltration rate sufficient to accept the additional stormwater load and 

dewater completely as determined by field tests.  A minimum of 0.2 

inches/hour (in/hr) should be utilized and for acceptable rates a safety factor 

of 50% should be applied for design purposes (e.g., for soil which measured 

0.4 in/hr, the BMP design should use 0.2 in/hr to insure safe infiltration rates 

after construction).   

 

c. All open-air infiltration facilities shall be designed to completely infiltrate 

runoff volume within three (3) days (72 hours) from the start of the design 

storm. 

 
6. Soils – A soils evaluation of the project site shall be required to determine the 

suitability of infiltration facilities.  All regulated activities are required to perform 

a detailed soils evaluation by a qualified design professional which at minimum 

address’ soil permeability, depth to bedrock, and subgrade stability. The general 

process for designing the infiltration BMP shall be:  
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a. Analyze hydrologic soil groups as well as natural and man-made features 

within the site to determine general areas of suitability for infiltration 

practices. In areas where development on fill material is under consideration, 

conduct geotechnical investigations of sub-grade stability; infiltration may not 

be ruled out without conducting these tests. 

 

b. Provide field tests such as double ring infiltrometer or hydraulic conductivity 

tests (at the level of the proposed infiltration surface) to determine the 

appropriate hydraulic conductivity rate. Percolation tests are not 

recommended for design purposes. 

 

c. Design the infiltration structure based on field determined capacity at the level 

of the proposed infiltration surface and based on the safety factor of 50%. 
 
d. If on-lot infiltration structures are proposed, it must be demonstrated to the 

municipality that the soils are conducive to infiltrate on the lots identified. 
 
e. An impermeable liner will be required in detention basins where the 

possibility of groundwater contamination exists.  A detailed hydrogeologic 

investigation may be required by the municipality. 

Section 304.  Stormwater Peak Rate Control and Management Districts 

Peak rate controls for large storms, up to the 100-year event, is essential in order to protect 

against immediate downstream erosion and flooding.  The following peak rate controls have 

been determined through hydrologic modeling of the Neshaminy Creek watershed.  
 
A. Standards for managing runoff from each subarea in the Neshaminy Creek Watershed for 

the 2-, 5-, 10-, 25-, 50-, and 100-year design storms are shown in Table 304.1.  
Development sites located in each of the management districts must control proposed 
development conditions runoff rates to existing conditions runoff rates for the design 
storms in accordance with Table 304.1 on the following page. 
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Table 304.1 

Peak Rate Runoff Control Standards by Stormwater Management Districts  

In The Neshaminy Creek Watershed 

(includes Little Neshaminy Creek) 
District Design Storm 

Postdevelopment          

(Proposed Conditions) 

Design Storm 

Predevelopment                     

(Existing Conditions) 

A 2-year 

5-year 

10-year 

25-year 

50-year 

100-year 

1-year 

5-year 

10-year 

25-year 

50-year 

100-year 
 

B 

 

 

 

 

 

 

C 

 

2-year 

5-year 

10-year 

25- year 

50-year 

100-year 

 

2-year 

5-year 

10-year 

25- year 

50-year 

100-year 

 

1-year 

2-year 

5-year 

10-year 

25-year 

50-year 

 

2-year 

5-year 

10-year 

25- year 

50-year 

100-year 
 

B. General – Proposed conditions rates of runoff from any Regulated Activity shall not 

exceed the peak release rates of runoff from existing conditions for the design storms 

specified on the Stormwater Management District Watershed Map (Ordinance Appendix 

D) and in this section of the Ordinance. 
 
C. District Boundaries – The boundaries of the Stormwater Management Districts are shown 

on official maps and are available for inspection at the municipal office and county 
planning offices.  A copy of the map at a reduced scale, and four other maps with 
zoomed-in extents are included in Ordinance Appendix D. The exact location of the 
Stormwater Management District boundaries as they apply to a given development site 
shall be determined by mapping the boundaries using the two-foot topographic contours 
(or most accurate data required) provided as part of the SWM Site Plan. 
 

D. Sites Located in More Than One District – For a proposed development site located 
within two or more stormwater management district category subareas, the peak 
discharge rate from any subarea shall meet the Management District Criteria for the 
district in which the discharge is located.   
  

E. Off-Site Areas – When calculating the allowable peak runoff rates, developers do not 

have to account for runoff draining into the subject development site from an off-site 

area.  On-site drainage facilities shall be designed to safely convey off-site flows through 

the development site.  
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F. Site Areas – The stormwater management site area is the only area subject to the 

management district criteria. Non-impacted areas or non-regulated activities bypassing 

the stormwater management facilities would not be subject to the management district 

criteria.  

 
G. Alternate Criteria for Redevelopment Sites – For redevelopment sites, one of the 

following minimum design parameters shall be accomplished, whichever is most 

appropriate for the given site conditions as determined by [Municipality]:  

 
1. Meet the full requirements specified by Table 304.1 and Sections 304.A through 

304.F 

 

or 

 

2. Reduce the total impervious surface on the site by at least twenty (20) percent based 

upon a comparison of existing impervious surface to proposed impervious surface. 

Section 305.  Calculation Methodology 

 

A. The following criteria shall be used for runoff calculations:  

 

1. For development sites not considered redevelopment, the ground cover used to 

determine the existing conditions runoff volume and flow rate shall be as follows: 

 

a. Wooded sites shall use a ground cover of ―woods in good condition.‖  A site 

is classified as wooded if a continuous canopy of trees exists over a ¼ acre.   

 

b. The undeveloped portion of the site including agriculture, bare earth, and 

fallow ground shall be considered as ―meadow in good condition,‖ unless the 

natural ground cover generates a lower curve number (CN) or Rational ―c‖ 

value (i.e., woods) as listed in Tables B-4 or B-7 in Appendix B of this 

Ordinance. 

 

2. For development and redevelopment sites, the ground cover used to determine the 

existing conditions runoff volume and flow rate for the developed portion of the 

site shall be based upon actual land cover conditions.  If the developed site 

contains impervious surfaces, 20 percent of the impervious surface area shall be 

considered meadow in the model for existing conditions.   

 
B.  Stormwater runoff peak discharges from all development sites with a drainage area equal 

to or greater than 200 acres shall be calculated using a generally accepted calculation 
technique that is based on the NRCS Soil Cover Complex Method.  Table 305.1 
summarizes acceptable computation methods.  The method selected by the design 
professional shall be based on the individual limitations and suitability of each method 
for a particular site.  The Municipality may allow the use of the Rational Method 
(Q=CIA) to estimate peak discharges from drainage areas that contain less than 200 
acres.   
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Q = Peak flow rate, cubic feet per second (CFS) 
C = Runoff coefficient, dependent on land use/cover 
I = Design rainfall intensity, inches per hour 
A = Drainage Area, acres.   
 

C.  All calculations consistent with this ordinance using the Soil Cover Complex Method 
shall use the appropriate design rainfall depths for the various return period storms 
according to the National Oceanic and Atmospheric Administration (NOAA) Atlas 14 
rain data corresponding to the Doylestown rain gage, seen in Table B-1 in Ordinance 
Appendix B.  The SCS Type II rainfall curve from NOAA is found on Figure B-1 in 
Ordinance Appendix B.  This data may also be directly retrieved from the NOAA Atlas 
14 website: hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html.  If a hydrologic computer 
model such as PSRM or HEC-1 / HEC-HMS is used for stormwater runoff calculations, 
then the duration of rainfall shall be 24 hours.   

 
 

TABLE 305.1 
Acceptable Computation Methodologies For 

Stormwater Management Plans 
 
          METHOD       METHOD DEVELOPED BY    APPLICABILITY 

 
TR-20        Applicable where use of full 
(or commercial computer  USDA NRCS   hydrology computer model 
package based on TR-20)      is desirable or necessary. 
 
TR-55        Applicable for land development 
(or commercial computer  USDA NRCS   plans within limitations described 
package based on TR-55)       in TR-55.    

 
Applicable where use of full  

HEC-1 / HEC-HMS   U.S. Army Corps of    hydrologic computer model is    
     Engineers    desirable or necessary. 
 

Applicable where use of a 
PSRM           Penn State University       hydrologic computer model is  
            desirable or necessary; simpler   
            than TR-20 or HEC-1. 
 
Rational Method        For sites less than 200 acres, or  
(or commercial computer     Emil Kuichling   as approved by the Municipality  
package based on Rational    (1889)   and/or Municipal Engineer. 
Method)          

Other computation methodologies 
Other Methods     Varies     approved by the Municipality and/or 

Municipal Engineer. 

 

 
D. All calculations using the Rational Method shall use rainfall intensities consistent with 

appropriate times-of-concentration for overland flow and return periods from NOAA 
Atlas 14, Volume 2 Version 2.1.  Times-of-concentration for overland flow shall be 
calculated using the methodology presented in Chapter 3 of Urban Hydrology for Small 
Watersheds, NRCS, TR-55 (as amended or replaced from time to time by NRCS).  
Times-of-concentration for channel and pipe flow shall be computed using Manning’s 
equation. 

 
E. Runoff Curve Numbers (CN) for both existing and proposed conditions to be used in the 

soil cover complex method shall be based on Table B-4 in Ordinance Appendix B.   
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F. Runoff coefficients (C) for both existing and proposed conditions for use in the Rational 

Method shall be consistent with Table B-7 in Ordinance Appendix B. 
 

G. Runoff from proposed sites graded to the subsoil will not have the same runoff conditions 

as the site under existing conditions because of soil compaction, even after top-soiling or 

seeding.  The proposed condition ―CN‖ or ―C‖ shall increase by 5% to better reflect 

proposed soil conditions.   

 

H. The Manning equation is preferred for one-dimensional, gradually-varied, open channel 

flow.  In other cases, appropriate, applicable methods should be applied, however, early 

coordination with the municipality is necessary.   

 

I. Outlet structures for stormwater management facilities shall be designed to meet the 

performance standards of this Ordinance using the generally accepted hydraulic analysis 

technique or method of the municipality. 

 
J. The design of any stormwater detention facilities intended to meet the performance 

standards of this Ordinance shall be verified by routing the design storm hydrograph 
through these facilities using the Storage-Indication Method.  For drainage areas greater 
than 200 acres in size, the design storm hydrograph shall be computed using a calculation 
method that produces a full hydrograph.  The municipality may approve the use of any 
generally accepted full hydrograph approximation technique that shall use a total runoff 
volume that is consistent with the volume from a method that produces a full hydrograph. 

Section 306.  Other Requirements 

A. Hot Spots 

1. The use of infiltration BMPs is prohibited on hot spot land use areas.  Examples 

of hot spots are listed in Ordinance Appendix G. 

2. Stormwater runoff from hot spot land uses shall be pretreated.  In no case may the 

same BMP be employed consecutively to meet this requirement. Guidance 

regarding acceptable methods of pre-treatment is located in Appendix G.   

B. West Nile Guidance Requirements 

All wet basin designs shall incorporate biologic controls consistent with the West Nile 

Guidance found in Appendix H. 
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ARTICLE IV. STORMWATER MANAGEMENT (SWM) SITE PLAN 

REQUIREMENTS 

Section 401.  General Requirements 
 

For any of the activities regulated by this Ordinance, the preliminary or final approval of 

subdivision and/or land development plans, the issuance of any building or occupancy permit,  

the commencement of any earth disturbance, or activity may not proceed until the Property 

Owner or Applicant or his/her agent has received written approval of a SWM Site Plan from the 

municipality and an approval of an adequate Erosion and Sediment (E&S) Control Plan review 

from the municipality or County Conservation District. 

Section 402.  SWM Site Plan Requirements 

 
The SWM Site Plan shall consist of a general description of the project, including calculations, 
maps, and plans.  A note on the maps shall refer to the associated computations and E&S Control 
Plan by title and date.  The cover sheet of the computations and E&S Control Plan shall refer to 
the associated maps by title and date.  All SWM Site Plan materials shall be submitted to the 
municipality in a format that is clear, concise, legible, neat, and well organized; otherwise, the 
SWM Site Plan shall not be accepted for review and shall be returned to the Applicant. 
 

The following items shall be included in the SWM Site Plan: 

 

A. General 

 
1. General description of the project including plan contents described in Section 

402.B.  

 

2. General description of proposed SWM techniques to be used for SWM facilities.  

 

3. Complete hydrologic and hydraulic computations for all SWM facilities. 

 

4. All reviews and letters of adequacy from the Conservation District for the Erosion 

& Sedimentation Plan as required by [municipality], county or state regulations.  

  

5. A general description of proposed nonpoint source pollution controls. 

 

6. The SWM Site Plan Application and completed fee schedule form and associated 

fee for all regulated activities not already paying fees by under the SALDO 

regulations.  (Ordinance Appendix C-1).  

 

7. The SWM Site Plan Checklist (Ordinance Appendix C-2).   

 

8. Appropriate sections from the municipalities’ Subdivision and Land Development 

Ordinance, and other applicable local ordinances, shall be followed in preparing 

the SWM Site Plan. 
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B. Plans:  SWM Site Plan shall provide the following information; 

 

1. The overall stormwater management concept for the project. 

 

2. A determination of natural site conditions and stormwater management needs.  

This shall include, but not be limited to: 

 

a.  Site Features: 

   

1) The location of the project relative to highways, municipal boundaries or 

other identifiable landmarks. 

2) The locations of all existing and proposed utilities, sanitary sewers, and 

water lines on site and to within fifty (50) feet of property lines. 

3) Proposed structures, roads, paved areas, and buildings. 

4) The total tract boundary and size with distances marked to the nearest foot 

and bearings to the nearest degree. 

5) Plan and profile drawings of all SWM BMP’s, including drainage 

structures, pipes, open channels, and swales.  At a minimum this should 

include pre- and post-drainage area maps,  an overall post construction 

stormwater management plan, stormwater details sheets, and landscape 

plans (if proposing bio-retention facilities, low impact development, 

bioretention, or vegetative basins).   

6) The locations and minimum setback distances of existing and proposed 

on-lot wastewater facilities and water supply wells. 

7) The location of all erosion and sediment control facilities. 

8) The location of proposed septic tank infiltration areas and wells in  cases 

where groundwater recharge measures such as seepage pits, beds or 

trenches are proposed.  

 

b.  Natural Site Conditions:   

 

1) An Existing Resource and Site Analysis Map (ERSAM) showing 

environmentally sensitive areas including, but not limited to; 

 steep slopes,  

 ponds,  

 lakes,  

 streams,  

 wetlands,  

 hydric soils,  

 hydrologic soil groups A and B,  

 vernal pools,  

 stream buffers,  

 open channels,  

 existing recharge areas, and  

 floodplains.  
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The area of each of these sensitive areas shall be calculated and should be 

consistent with the runoff volume calculation Section 303.C.1.   

 

2) A detailed site evaluation for projects proposed in areas of frequent 

flooding, karst topography, and other environmentally sensitive areas, 

such as brownfields and source water protection areas. 

 

3) Existing and proposed contour lines (2 ft).  

 

4) The total extent of the drainage area upstream from the site and all down 

gradient receiving channels, swales and waters to which stormwater runoff 

or drainage will be discharged. 

 

c. Stormwater runoff design computations and documentation as specified in this 

Ordinance, or as otherwise necessary to demonstrate that the maximum 

practicable measures have been taken to meet the requirements of this 

Ordinance, including the recommendations and general requirements in 

Section 301.   

 

d. The effect of the project (in terms of runoff volumes, water quality, and peak 

flows) on surrounding properties and aquatic features and on any existing 

stormwater conveyance system that may be affected by the project. 

 

3. The format of the Plan shall include the following;  

 

a. The expected project time schedule.  

 

b. The name of the development, the name and address of the owner of the 

property, and the name of the individual or firm preparing the plan. 

 

c. The date of submission. 

 

d. A graphic and written scale of one (1") inch equals no more than fifty (50') 

feet; for tracts of twenty (20) acres or more, the scale shall be one (1") inch 

equals no more than one hundred (100') feet. 

 

e. A north arrow. 

 

f. An access easement around all stormwater management facilities is required 

that would provide ingress to and egress from a public right-of-way. The size 

of the easement shall commensurate with the maintenance and access 

requirements determined in the design of the BMP.   

 

g. A key map showing all existing man-made features beyond the property 

boundary that would be affected by the project. 
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h. A note on the plan indicating the location and responsibility for maintenance 

of stormwater management facilities. All facilities shall meet the performance 

standards and design criteria specified in this ordinance. 

 

i. The following signature block for the Design Engineer: ―I, (Design Engineer), 

on this date (date of signature), hereby certify that the SWM Site Plan meets 

all design standards and criteria of The Neshaminy CreekWatershed Act 167 

Stormwater Management Ordinance or Plan." 

 

j. A statement, signed by the Applicant, acknowledging that any revision to the 

approved SWM Site Plan must be approved by the municipality and that a 

revised E&S Plan must be submitted to the Conservation District. 

 

4. A soil erosion and sediment control plan, where applicable, as prepared for and 

submitted to the approval authority. 

5. The SWM Site Plan shall include an Operations & Maintenance (O&M) Plan for 

all existing and proposed physical stormwater management facilities, as well as 

schedules and costs for O&M activities.  This plan shall address long-term 

ownership and responsibilities for O&M.   

Section 403.  Plan Submission 

 

The municipality requires submission of a complete SWM Site Plan, as specified in this 

Ordinance. 

 
A. Proof of application or documentation of required permit(s) or approvals for the programs 

listed below shall be part of the plan:  
 

1. NPDES Permit for Stormwater Discharges from Construction Activities. 
 

2. Any other permit under applicable state or federal regulations.  
 

B. Six (6) copies of the SWM Site Plan shall be submitted to the following agencies: 

 
1. Two (2) copies to the municipality accompanied by the requisite municipal 

review fee, as specified in this Ordinance. 

 
2. Two (2) copies to the County Conservation District. 

 
3. One (1) copy to the municipal engineer (where applicable). 

 
4. One (1) copy to the County Planning Commission/Department if the regulated 

activity is also required to submit a subdivision and/or land development plan to 

the county planning commission in accordance with the Pennsylvania Municipal 

Planning Code. 
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C. Any submissions to the agencies listed above that are found to be incomplete shall not be 

accepted for review and shall be returned to the Applicant with a notification in writing 

of the specific manner in which the submission is incomplete.  

 

D. Additional copies shall be submitted as requested by the municipality or PADEP. 

Section 404.  Stormwater Management (SWM) Site Plan Review 

 

A. The SWM Site Plan shall be reviewed by a Qualified Professional on behalf of the 

municipality for consistency with the provisions of this Ordinance.  After review, the 

Qualified Professional shall provide a written recommendation for the municipality to 

approve or disapprove the SWM Site Plan.  If it is recommended to disapprove the SWM 

Site Plan, the Qualified Professional shall state the reasons for the disapproval in writing.  

The Qualified Professional also may recommend approval of the SWM Site Plan with 

conditions and, if so, shall provide the acceptable conditions for approval in writing.  The 

SWM Site Plan review and recommendations shall be completed within the time allowed 

by the Municipalities Planning Code for reviewing subdivision plans. 

 

B. The municipality will notify the applicant in writing within 45 days whether the SWM 

Site Plan is approved or disapproved.  If the SWM Site Plan involves a Subdivision and 

Land Development Plan, the notification period is 90 days.  If a longer notification period 

is provided by other statute, regulation, or ordinance, the applicant will be so notified by 

the municipality.  If the municipality disapproves the SWM Site Plan, the municipality 

shall cite the reasons for disapproval in writing. 

Section 405.  Modification of Plans 

 

A modification to a submitted SWM Site Plan that involves a change in SWM BMPs or 

techniques, or that involves the relocation or redesign of SWM BMPs, or that is necessary 

because soil or other conditions are not as stated on the SWM Site Plan as determined by the 

municipality shall require a resubmission of the modified SWM Site Plan in accordance with this 

Article. 

Section 406.  Resubmission of Disapproved SWM Site Plans 

 

A disapproved SWM Site Plan may be resubmitted, with the revisions addressing the 

municipality’s concerns, to the municipality in accordance with this Article.  The applicable 

review fee must accompany a resubmission of a disapproved SWM Site Plan. 

Section 407.  Authorization to Construct and Term of Validity 

 

The municipality’s approval of an SWM Site Plan authorizes the regulated activities contained in 

the SWM Site Plan for a maximum term of validity of 5 years following the date of approval.  

The Municipality may specify a term of validity shorter than 5 years in the approval for any 

specific SWM Site Plan.  Terms of validity shall commence on the date the Municipality signs 

the approval for an SWM Site Plan.  If an approved SWM Site Plan is not completed according 
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to Section 407 within the term of validity, the municipality may consider the SWM Site Plan 

disapproved and may revoke any and all permits.  SWM Site Plans that are considered 

disapproved by the municipality shall be resubmitted in accordance with Section 406 of this 

Ordinance. 
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ARTICLE V. INSPECTIONS 

Section 501.   Inspections 

 
A. The municipality shall inspect all phases of the installation of the Best Management 

Practices (BMPs) and/or stormwater management (SWM) facilities as deemed 

appropriate by the municipality. 

 

B. During any stage of the work, if the municipality determines that the BMPs and/or 

stormwater management facilities are not being installed in accordance with the approved 

SWM Site Plan, the municipality shall revoke any existing permits or other approvals and 

issue a cease and desist order until a revised SWM Site Plan is submitted and approved, 

as specified in this Ordinance and until the deficiencies are corrected. 

 

C. A final inspection of all BMPs and/or stormwater management facilities may be 

conducted by the municipality to confirm compliance with the approved SWM Site Plan 

prior to the issuance of any Occupancy Permit. 

 

D. The applicant and/or developer shall be responsible for providing as-built plans of all 

SWM BMPs included in the approved SWM Site Plan.  The as-built plans and an 

explanation of any discrepancies, which were reviewed and received approval by the 

municipality, shall be submitted to the municipality. 

 

E. The as-built submission shall include a certification of completion signed by a Qualified 

Professional verifying that all SWM BMPs have been constructed according to the 

approved plans and specifications.  If any Qualified Professionals contributed to the 

construction plans, they must sign and seal the completion certificate. 
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ARTICLE VI. FEES AND EXPENSES 

 

Section 601.  Municipal Stormwater Management (SWM) Site Plan Review and Inspection 

Fee 
 
Fees shall be established by the municipality to cover plan review and construction inspection 
costs incurred by the municipality.  All fees shall be paid by the Applicant at the time of SWM 
Site Plan submission.  A review and inspection fee schedule shall be established by resolution of 
the municipal governing body based on the size of the Regulated Activity and based on the 
municipality’s costs for reviewing SWM Site Plans and conducting inspections pursuant to 
Section 501.  The municipality shall periodically update the review and inspection fee schedule 
to ensure that review costs are adequately reimbursed. 

Section 602.  Expenses Covered by Fees 

 
The fees required by this Ordinance (unless otherwise waived by the municipality) shall, at a 

minimum, cover: 

 
A. Administrative costs. 
 
B. The review of the Stormwater (SWM) Site Plan by the municipality. 

 

C. The review of As-built Drawings. 
 
D. The site inspections. 
 
E. The inspection of SWM facilities and drainage improvements during construction. 
 
F. The final inspection at the completion of the construction of the SWM facilities and 

drainage improvements presented in the SWM Site Plan. 
 
G. Any additional work required to enforce any permit provisions regulated by this 

Ordinance, correct violations, and assure proper completion of stipulated remedial 

actions. 
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ARTICLE VII. MAINTENANCE RESPONSIBILITIES 

Section 701.  Performance Guarantee 

 

A. For subdivisions and land developments, the Applicant shall provide a financial 

guarantee to the Municipality for the timely installation and proper construction of all 

stormwater management (SWM) facilities as: 

 

1. Required by the approved SWM Site Plan equal to or greater than the full 

construction cost of the required controls; or 

 

2. The amount and method of payment provided for in the subdivision and land 

development ordinance. 

 
B.  For other regulated activities, the Municipality shall require a financial guarantee from 

the Applicant. 

Section 702.  Responsibilities for Operations and Maintenance (O&M) of Stormwater 

Facilities and BMPs  

 

A. The owner of any land upon which stormwater facilities and BMPs will be placed, 

constructed, or implemented, as described in the stormwater facility and BMP O&M 

plan, shall record the following documents in the Office of the Recorder of Deeds for 

____________ County, within _______ (__) days of approval of the stormwater facility 

and BMP O&M plan by the Municipality: 

 

1. The O&M plan, or a summary thereof, 

 

2. O&M agreements under Section 704, and 

 

3. Easements under Section 705. 

 
B.  The municipality may suspend or revoke any approvals granted for the project site upon 

discovery of failure on the part of the owner to comply with this section. 
 

C. The following items shall be included in the Stormwater Facility and BMP O&M Plan: 

 

1. Map(s) of the project area, in a form that meets the requirements for recording at 

the offices of the Recorder of Deeds of ___________________ County, and shall 

be submitted on ______-inch x -_____-inch sheets.  The contents of the maps(s) 

shall include, but not be limited to: 

 

a. Clear identification of the location and nature of stormwater facilities and 

BMPs. 
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b. The location of the project site relative to highways, municipal boundaries or 

other identifiable landmarks. 

 

c. Existing and final contours at intervals of two (2) feet, or others as 

appropriate. 

 

d. Existing streams, lakes, ponds, or other bodies of water within the project site 

area. 

 

e. Other physical features including flood hazard boundaries, sinkholes, streams, 

existing drainage courses, and areas of natural vegetation to be preserved.  

 

f. The locations of all existing and proposed utilities, sanitary sewers, and water 

lines on site and within 50 feet of property lines of the project site.  

 

g. Proposed final changes to the land surface and vegetative cover, including the 

type and amount of impervious area that would be added. 

 

h. Proposed final structures, roads, paved areas, and buildings, and 

 

i. A twenty (20')-foot-wide access easement around all stormwater facilities and 

BMPs that would provide ingress to and egress from a public right-of-way. 

 

2. A description of how each stormwater facility and BMP will be operated and 

maintained, and the identity and contact information associated with the person(s) 

responsible for O&M.  

 

3. The name of the project site, the name and address of the owner of the property, 

and the name of the individual or firm preparing the plan, and 

 

4. A statement, signed by the facility owner, acknowledging that the stormwater 

facilities and BMPs are fixtures that can be altered or removed only after approval 

by the municipality. 

 

D. The Stormwater Facility and BMP O&M Plan for the project site shall establish 

responsibilities for the continuing O&M of all stormwater facilities and BMPs, as 

follows: 

 

1. If a plan includes structures or lots which are to be separately owned and in which 

streets, sewers and other public improvements are to be dedicated to the 

municipality, stormwater facilities and BMPs may also be offered for dedication 

to and maintained by the municipality. 

 

2. If a plan includes O&M by single ownership, or if sewers and other public 

improvements are to be privately owned and maintained, the O&M of stormwater 
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facilities and BMPs shall be the responsibility of the owner or private 

management entity. 

 

E. The municipality shall make the final determination on the continuing O&M 

responsibilities.  The municipality reserves the right to accept or reject the O&M 

responsibility for any or all of the stormwater facilities and BMPs. 

 

F. Facilities, areas, or structures used as BMPs shall be enumerated as permanent real estate 

appurtenances and recorded as deed restrictions or conservation easements that run with 

the land. 

 

G. The O&M Plan shall be recorded as a restrictive deed covenant that runs with the land. 

 

H. The municipality may take enforcement actions against an owner for any failure to satisfy 

the provisions of this Article and this Ordinance. 

Section 703.  Municipal Review of Stormwater Facilities and BMP Operations and 

Maintenance (O&M) Plan  

 

A. The municipality shall review the Stormwater Facilities and BMP O&M Plan for 

consistency with the purposes and requirements of this ordinance, and any permits issued 

by PADEP. 

 

B. The municipality shall notify the Applicant in writing whether the Stormwater Facility 

and BMP O&M Plan is approved.   

 

C. The municipality shall require a ―Record Drawing‖ of all stormwater facilities and 

BMPs.  

Section 704.  Operations and Maintenance (O&M) Agreement for Privately Owned 

Stormwater Facilities and BMPs 

A. The owner shall sign an O&M agreement with the municipality covering all stormwater 

facilities and BMPs that are to be privately owned.  The O&M agreement shall be 

transferred with transfer of ownership.  The agreement shall be substantially the same as 

the agreement in Ordinance Appendix A. 

B. Other items may be included in the O&M agreement where determined necessary to 

guarantee the satisfactory O&M of all stormwater controls and BMPs.  The O&M 

agreement shall be subject to the review and approval of the municipality. 

C. The owner is responsible for the O&M of the SWM BMPs.  If the owner fails to adhere 

to the O&M Agreement, the municipality may perform the services required and charge 

the owner appropriate fees.  Nonpayment of fees may result in a lien against the property. 
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Section 705.  Stormwater Management Easements 

 

1. The owner must obtain all necessary real estate rights to install, operate, and maintain all 

stormwater facilities in the SWM Site Plan. 

 

2. The owner must provide the municipal easements, or other appropriate real estate rights, 

to perform inspections and maintenance for the preservation of stormwater runoff 

conveyance, infiltration, and detention areas. 
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ARTICLE VIII. PROHIBITIONS 

Section 801.  Prohibited Discharges 

  

A. Any drain or conveyance, whether on the surface or subsurface, that allows any non-

stormwater discharge, including sewage, process wastewater, and wash water to enter the 

waters of the Commonwealth is prohibited. 

 

B. No person shall allow, or cause to allow, discharges into surface waters of this 

Commonwealth which are not composed entirely of stormwater, except (1) as provided in 

Subsection C below, and (2) discharges allowed under a state or federal permit. 

 

C. The following discharges are authorized unless they are determined to be significant 

contributors to pollution to the waters of the Commonwealth: 

 

1. Discharges from firefighting activities, 

2. Potable water sources including water line flushing, 

3. Irrigation drainage, 

4. Air conditioning condensate, 

5. Springs, 

6. Water from crawl space pumps, 

7. Flows from riparian habitats and wetlands, 

8. Uncontaminated water from foundations or from footing drains, 

9. Lawn watering, 

10. De-chlorinated swimming pool discharges (per Department of 

Environmental Protection (PADEP) requirements), 

11. Uncontaminated groundwater, 

12. Water from individual residential car washing, and/or  

13. Routine external building wash down (which does not use detergents or 

other compounds) 

 

D. In the event that the municipality or PADEP determines that any of the discharges 

identified in Subsection C significantly contribute to pollution of the waters of this 

Commonwealth, the municipality or PADEP will notify the responsible person(s) to 

cease the discharge. 

 

Section 802.  Roof Drains  

 

Roof drains and sump pumps shall discharge to infiltration or vegetative BMPs and to the 

maximum extent practicable satisfy the criteria for disconnected impervious areas (DIAs).   

Section 803.  Alteration of SWM BMPs 

 

A. No person shall modify, remove, fill, landscape, or alter any Stormwater Management 

(SWM) Best Management Practices (BMPs), facilities, areas, or structures unless it is 
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part of an approved maintenance program and written approval of the municipality has 

been obtained. 

 

B. No person shall place any structure, fill, landscaping, or vegetation into a stormwater 

facility or BMP or within a drainage easement which would limit or alter the functioning 

of the stormwater facility or BMP without the written approval of the municipality.  
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ARTICLE IX. ENFORCEMENT AND PENALTIES 

Section 901.  Right-of-Entry 

A. Upon presentation of proper credentials, duly authorized representatives of the 

municipality may enter at reasonable times upon any property within the municipality to 

inspect the implementation, condition, or operation and maintenance of the stormwater 

facilities or Best Management Practices (BMPs) in regard to any aspect governed by this 

Ordinance. 

B. Landowners with stormwater facilities and BMPs on their property shall allow persons 

working on behalf of the municipality ready access to all parts of the premises for the 

purposes of determining compliance with this Ordinance. 

C. Persons working on behalf of the municipality shall have the right to temporarily locate 

on any stormwater facility or BMP in the Municipality such devices as are necessary to 

conduct monitoring and/or sampling of the discharges from such stormwater facilities or 

BMP. 

Section 902.  Inspection 

 

Stormwater Management (SWM) Best Management Practices (BMPs) should be inspected for 

proper operation by the landowner, or the owner’s designee (including the Municipality for 

dedicated and owned facilities), according to the following list of minimum frequencies: 

 

1. Annually for the first 5 years, 

2. Once every 3 years thereafter,  

3. During or immediately after the cessation of a 10-year or greater storm, and/or 

4. As specified in the Operations and Maintenance (O&M) agreement. 

 

Section 903.  Enforcement  

 

All inspections regarding compliance with the Stormwater Management (SWM) Site Plan and 

this Ordinance shall be the responsibility of the Municipality. 

 

A. Whenever the Municipality finds that a person has violated a prohibition or failed to meet 

a requirement of this Ordinance, the Municipality may order compliance by written 

notice to the responsible person. Such notice may, without limitation, require the 

following remedies: 

 

1. Performance of monitoring, analyses, and reporting;  

2. Elimination of prohibited connections or discharges;  

3. Cessation of any violating discharges, practices, or operations;  
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4. Abatement or remediation of stormwater pollution or contamination hazards and 

the restoration of any affected property;  

5. Payment of a fine to cover administrative and remediation costs; 

6. Implementation of stormwater facilities and Best Management Practices (BMPs); 

and 

7. Operation and Maintenance (O&M) of stormwater facilities and BMPs. 

 

B. Such notification shall set forth the nature of the violation(s) and establish a time limit for 

correction of these violations(s).  Said notice may further advise that, if applicable, 

should the violator fail to take the required action within the established deadline, the 

work will be done by the Municipality and the expense may be charged to the violator. 

 

C. Failure to comply within the time specified may subject a violator to the penalty 

provisions of this Ordinance.  All such penalties shall be deemed cumulative and shall 

not prevent the Municipality from pursuing any and all other remedies available in law or 

equity. 

Section 904.  Suspension and Revocation of Permits and Approvals 

 

A. Any building, land development, or other permit or approval issued by the municipality 

may be suspended or revoked, in whole or in part, by the Municipality for: 

 

1. Noncompliance with or failure to implement any provision of the permit; 

 

2. A violation of any provision of this ordinance; or 

 

3. The creation of any condition or the commission of any act during construction or 

development which constitutes or creates a hazard or nuisance, pollution or which 

endangers the life, health, or property of others. 

 

B. A suspended permit may be reinstated by the Municipality when: 

 

1. The Municipality has inspected and approved the corrections to the stormwater 

facilities and BMPs or the elimination of the hazard or nuisance, and; 

 

2. The Municipality is satisfied that all applicable violations in this Ordinance have 

been corrected. 

 

C. Any permit or approval that has been revoked by the Municipality cannot be reinstated.  

The Applicant may apply for a new permit under the procedures outlined of this 

Ordinance. 
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Section 905.  Penalties 

 

A. Any person violating the provisions of this Ordinance shall be subject to penalties that 

may range from liens against the property to fines for each violation, recoverable with 

costs.  Each day that the violation continues shall constitute a separate offense and the 

applicable fines are cumulative. 

 

B. In addition, the Municipality may institute injunctive, mandamus or any other appropriate 

action or proceeding at law or in equity for the enforcement of this ordinance.  Any court 

of competent jurisdiction shall have the right to issue restraining orders, temporary or 

permanent injunctions, mandamus, or other appropriate forms of remedy or relief. 

Section 906.  Appeals 

 
A. As per the Pennsylvania Municipalities Planning Code (MPC), Section 909.1(9), any 

person aggrieved by any action pursuant to this Ordinance may appeal to [the 
municipality's Zoning Hearing Board] within thirty (30) days of that action. 

 
B. Any person aggrieved by any decision of [the municipality’s governing body], relevant to 

the provisions of this Ordinance may appeal to the County Court of Common Pleas in the 
County where the activity has taken place within thirty (30) days of the municipal 
decision. 
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NESHAMINY CREEK WATERSHED STORMWATER MANAGEMENT 

PLAN ORDINANCE ENACTMENT 
 

ENACTED and ORDAINED at a regular meeting of the ____________________ 

___________________________ on the _____ of ______________________, 20__.  
 

 _________________________________________ 

 [Name] 
 

 _________________________________________ 

 [Title] 

 

 __________________________________________ 

 [Name] 
 

 __________________________________________ 

 [Title] 

 

 __________________________________________ 

 [Name] 
 

 __________________________________________ 

 [Title] 

 

 ________________________________________ 

 [Name] 
 

 ________________________________________ 

 [Title] 

 

 ________________________________________ 

 [Name] 
 

 ________________________________________ 

 [Title] 
 

ATTEST: 
 

_________________________________ 

 Secretary 
 

 I hereby certify that the foregoing Ordinance was advertised in the 

______________________________________(name of publication) on __________, 20__, a 

newspaper of general circulation in the Municipality and was duly enacted and approved as set 

forth at a regular meeting of the Municipality's governing body held on _____________, 20__. 
 

 

   _____________________________ 

 Secretary 
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Model Ordinance 

APPENDIX A: STORMWATER CONTROLS AND BEST 

MANAGEMENT PRACTICES OPERATIONS AND MAINTENANCE 

AGREEMENT 

 
THIS AGREEMENT, made and entered into this ____________ day of _________, 20___, by 

and between ____________________________________, (hereinafter the ―Landowner‖), and 

________________________________, ___________________________ County, 

Pennsylvania, (hereinafter ―Municipality‖); 

WITNESSETH 

 WHEREAS, the Landowner is the owner of certain real property as recorded by deed in the land 

records of ________________ County, Pennsylvania, Deed Book ___________ at Page ______, 

(hereinafter ―Property‖). 

 WHEREAS, the Landowner is proceeding to build and develop the Property; and 

 

WHEREAS, the Stormwater Controls and BMP Operations and Maintenance Plan 

approved by the Municipality (hereinafter referred to as the ―Plan‖) for the property identified 

herein, which is attached hereto as Appendix A and made part hereof, as approved by the 

Municipality, provides for management of stormwater within the confines of the Property 

through the use of Best Management Practices (BMPs); and 

 

WHEREAS, the Municipality, and the Landowner, his successors and assigns, agree that 

the health, safety, and welfare of the residents of the Municipality and the protection and 

maintenance of water quality require that on-site stormwater Best Management Practices be 

constructed and maintained on the Property; and 

 

WHEREAS, for the purposes of this agreement, the following definitions shall apply: 

BMP – ―Best Management Practice;‖ activities, facilities, designs, measures or 

procedures used to manage stormwater impacts from land development, to protect and maintain 

water quality and groundwater recharge and to otherwise meet the purposes of the Municipal 

Stormwater Management Ordinance, including but not limited to infiltration trenches, seepage 
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pits, filter strips, bioretention, wet ponds, permeable paving, rain gardens, grassed swales, 

forested buffers, sand filters and detention basins. 

 

 WHEREAS, the Municipality requires, through the implementation of the Plan, that 

stormwater management BMPs as required by said Plan and the Municipal Stormwater 

Management  Ordinance be constructed and adequately operated and maintained by the 

Landowner, his successors and assigns,  and 

 

 NOW, THEREFORE, in consideration of the foregoing promises, the mutual covenants 

contained herein, and the following terms and conditions, the parties hereto agree as follows: 

1. The BMPs shall be constructed by the Landowner in accordance with the plans and 

specifications identified in the Plan. 

2. The Landowner shall operate and maintain the BMP(s) as shown on the Plan in good working 

order acceptable to the Municipality and in accordance with the specific maintenance 

requirements noted on the Plan.   

3. The Landowner hereby grants permission to the Municipality, its authorized agents and 

employees, to enter upon the property, at reasonable times and upon presentation of proper 

identification, to inspect the BMP(s) whenever it deems necessary.  Whenever possible, 

the Municipality shall notify the Landowner prior to entering the property.  

4. In the event the Landowner fails to operate and maintain the BMP(s) as shown on the Plan in 

good working order acceptable to the Municipality, the Municipality or its representatives 

may enter upon the Property and take whatever action is deemed necessary to maintain 

said BMP(s).  This provision shall not be construed to allow the Municipality to erect any 

permanent structure on the land of the Landowner.  It is expressly understood and agreed 

that the Municipality is under no obligation to maintain or repair said facilities, and in no 

event shall this Agreement be construed to impose any such obligation on the 

Municipality. 
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5. In the event the Municipality, pursuant to this Agreement, performs work of any nature, or 

expends any funds in performance of said work for labor, use of equipment, supplies, 

materials, and the like, the Landowner shall reimburse the Municipality for all expenses 

(direct and indirect) incurred within 10 days of receipt of invoice from the Municipality. 

6. The intent and purpose of this Agreement is to ensure the proper maintenance of the BMP(s) 

by the Landowner; provided, however, that this Agreement shall not be deemed to create 

or effect any additional liability of any party for damage alleged to result from or be 

caused by stormwater runoff. 

7. The Landowner, its executors, administrators, assigns, and other successors in interests, shall 

release the Municipality’s employees and designated representatives from all damages, 

accidents, casualties, occurrences or claims which might arise or be asserted against said 

employees and representatives from the construction, presence, existence, or maintenance 

of the BMP(s) by the Landowner or Municipality. In the event that a claim is asserted 

against the Municipality, its designated representatives or employees, the Municipality 

shall promptly notify the Landowner and the Landowner shall defend, at his own expense, 

any suit based on the claim. If any judgment or claims against the Municipality’s 

employees or designated representatives shall be allowed, the Landowner shall pay all 

costs and expenses regarding said judgment or claim.  

8. The Municipality shall inspect the BMP(s) at a minimum of once every three years to ensure 

their continued functioning. 

 This Agreement shall be recorded at the Office of the Recorder of Deeds of 

______________ County, Pennsylvania, and shall constitute a covenant running with the Property 

and/or equitable servitude, and shall be binding on the Landowner, his administrators, executors, 

assigns, heirs and any other successors in interests, in perpetuity. 

ATTEST: 

WITNESS the following signatures and seals: 

(SEAL) For the Municipality: 
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(SEAL) For the Landowner: 

   

ATTEST: 

_____________________________ (City, Borough, Township) 

County of ___________________________, Pennsylvania 

I, _______________________________________, a Notary Public in and for the County and 

State aforesaid, whose commission expires on the __________ day of __________________, 

20__, do hereby certify that ________________________________________ whose name(s) 

is/are signed to the foregoing Agreement bearing date of the ___________ day of 

___________________, 20__, has acknowledged the same before me in my said County and 

State. 

 GIVEN UNDER MY HAND THIS _____________ day of ___________, 200_. 

________________________________ ____________________________________ 

NOTARY PUBLIC (SEAL) 
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Model Ordinance 

APPENDIX B: STORMWATER MANAGEMENT DESIGN 

CRITERIA 
 

TABLE B-1 
DESIGN STORM RAINFALL AMOUNT  

Source: NOAA Atlas 14 website, Doylestown Gage (36-2221) 
http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html. 

 
FIGURE B-1 

ATLAS 14 TYPE II S-CURVES FOR ALL FREQUENCY STORMS – DOYLESTOWN 
GAGE (36-2221) 

Source: NOAA Atlas 14 website, Doylestown Gage (36-2221) 
http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html. 

 
TABLE B-2 

NATURAL RESOURCE PROTECTION STORMWATER MANAGEMENT 
CONTROLS 

Source:  PA BMP Manual Chapter 8, pg 33   
 

TABLE B-3  
GUIDANCE TO CALCULATE THE 2-YEAR, 24-HOUR VOLUME INCREASE FROM 

PRE-DEVELOPMENT TO POST-DEVELOPMENT CONDITIONS 
Source:  PA BMP Manual Chapter 8, pg 37 

 
TABLE B-4 

RUNOFF CURVE NUMBERS 
Source:  NRCS (SCS) TR-55 

 
TABLE B-5  

VOLUME CONTROL CALCULATION GUIDANCE FOR NONSTRUCTURAL BMPS 
Source: PA BMP Manual Chapter 8, pg 34 

 
TABLE B-6 

VOLUME CONTROL CALCULATION GUIDANCE FOR STRUCTURAL BMPS 
Source: PA BMP Manual Chapter 8, pg 38 

 
TABLE B-7 

RATIONAL RUNOFF COEFFICIENTS 

Source: New Jersey Department of Transportation, Technical Manual for Stream Encroachment, 

August, 1984 
 

TABLE B-8 

MANNING ROUGHNESS COEFFICIENTS  
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TABLE B-1 

DESIGN STORM RAINFALL AMOUNT (INCHES) 
 

The design storm rainfall amount chosen for design should be obtained from the National 
Oceanic and Atmospheric Administration Atlas 14 interactive website:  

http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html 
 

Source: NOAA Atlas 14 website, Doylestown Gage (36-2221) 
http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html 

 
 

 

Precipitation Frequency Estimates (inches) 

                    

ARI* 

(years) 
5 

min  
10 

min  
15 

min  
30 

min  
60 

min  
120 

min  
3 hr  6 hr  

12 

hr  
24 hr  48 hr  4 day  7 day  

10 

day  
20 

day  
30 

day  
45 

day  
60 

day  
 

1 0.34 0.54 0.68 0.93 1.15 1.38 1.51 1.89 2.30 2.71 3.13 3.48 4.07 4.61 6.23 7.76 9.85 11.81  

2 0.40 0.64 0.81 1.12 1.40 1.67 1.83 2.28 2.78 3.26 3.78 4.19 4.87 5.51 7.39 9.14 11.57 13.83  

5 0.47 0.76 0.96 1.36 1.75 2.10 2.30 2.86 3.50 4.11 4.76 5.24 6.02 6.71 8.81 10.65 13.30 15.78  

10 0.53 0.84 1.06 1.54 2.01 2.42 2.66 3.32 4.11 4.81 5.57 6.09 6.96 7.68 9.93 11.83 14.60 17.23  

25 0.59 0.94 1.19 1.76 2.34 2.86 3.15 3.98 4.99 5.83 6.71 7.30 8.30 9.03 11.44 13.36 16.25 19.04  

50 0.63 1.00 1.27 1.92 2.60 3.21 3.54 4.52 5.74 6.70 7.66 8.29 9.41 10.11 12.61 14.52 17.46 20.35  

100 0.67 1.07 1.35 2.07 2.85 3.56 3.94 5.09 6.55 7.63 8.67 9.33 10.59 11.23 13.79 15.66 18.61 21.57  

200 0.71 1.13 1.42 2.21 3.11 3.92 4.35 5.69 7.43 8.64 9.75 10.44 11.83 12.39 14.98 16.79 19.69 22.70  

500 0.76 1.20 1.51 2.40 3.44 4.41 4.90 6.54 8.73 10.12 11.30 12.01 13.60 14.00 16.58 18.23 21.02 24.08  

1000 0.79 1.24 1.56 2.53 3.69 4.78 5.34 7.23 9.82 11.35 12.57 13.29 15.04 15.28 17.80 19.31 21.96 25.04  

 

* These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recurrence Interval. 

 

  

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statename=PENNSYLVANIA&stateabv=pa&study=orb&season=All&intype=1&plat=&plon=&liststation=DOYLESTOWN+++++++++++++++PA+%2C+36-2221&slat=lat&slon=lon&mlat=40.316&mlon=-74.650&elev=98
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FIGURE B-1 
Atlas 14 Type II S-Curves for All Frequency Storms – Doylestown Gage (36-2221) 
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TABLE B-2: NATURAL RESOURCE PROTECTION  
STORMWATER MANAGEMENT CONTROLS 

 

Existing Natural 
Sensitive Resource 

Mapped in 
the 

ERSAM?  
Yes/No/n/a 

Total Area 
(Ac.)  

Area to 
be 

Protected 
(Ac.)  

Waterbodies       

Floodplains       

Riparian Areas / Buffers       

Wetlands       

Vernal Pools    

Woodlands       

Natural Drainage Ways       

Steep Slopes, 15%-25%       

Steep Slopes, over 25%       

Other:        

Other:        

Total Existing:         
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TABLE B-3: GUIDANCE TO CALCULATE THE 2-YEAR, 24-HOUR VOLUME 
INCREASE FROM PRE-DEVELOPMENT TO POST-DEVELOPMENT CONDITIONS 

 

Existing Conditions: 
Cover Type/Condition 

Soil 
Type 

Area 
(sf) 

Area 
(ac) 

CN S 
Ia 

(0.2*S) 

Q    
Runoff 

(in) 

Runoff 
Volume 

(ft3) 

Woodland                 

Meadow                 

Impervious                 

Total:                   

         

Developed Conditions:          
Cover Type/Condition 

Soil 
Type 

Area 
(sf) 

Area 
(ac) 

CN S 
Ia 

(0.2*S) 

Q    
Runoff 

(in) 

Runoff 
Volume 

(ft3) 

                  

                  

                  

Total:                   

         

    2-year Volume Increase (ft3):   
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TABLE B-4. Runoff Curve Numbers (from NRCS (SCS) TR-55) 

 

LAND USE DESCRIPTION              Hydrologic Condition              HYDROLOGIC SOIL GROUP                      

         A  B C D 
Open Space   

 Grass cover < 50%  Poor 68 79 86 89 

 Grass cover 50% to 75% Fair 49 69 79 84 

 Grass cover > 75%  Good 39 61 74 80 

 

Meadow                                                                   30                58                 71               78 

 

Agricultural      

 Pasture, grassland, or range –  

   Continuous forage for grazing Poor 68 79 86 89 

 Pasture, grassland, or range –  

   Continuous forage for grazing. Fair 49 69 79 84 

 Pasture, grassland, or range –  

   Continuous forage for grazing Good 39 61 74 80 

 Brush-weed-grass mixture 

    with brush the major element. Poor 48 67 77 83 

 Brush-weed-grass mixture 

    with brush the major element. Fair 35 56 70 77 

 Brush-weed-grass mixture 

    with brush the major element. Good 30 48 65 73 

  

Fallow  Bare soil ------- 77 86 91 94 

             Crop residue cover (CR) Poor 76 85 90 93 

    Good 74 83 88 90 

Woods – grass combination  

(orchard or tree farm)  Poor 57 73 82 86 

     Fair 43 65 76 82 

    Good 32 58 72 79 

 

Woods   Poor 45 66 77 83 

    Fair 36 60 73 79 

    Good 30 55 70 77 

 

Commercial (85% Impervious) 89 92 94 95 

Industrial  (72% Impervious) 81 88 91 93 

Institutional (50% Impervious) 71 82 88 90 

 

Residential districts by average lot size: 

    % Impervious 

1/8 acre or less *                65 77 85 90 92 

(town houses) 

1/4 acre                  38 61 75 83 87 

1/3 acre                  30 57 72 81 86 

1/2 acre                  25 54 70 80 85 

1 acre                   20 51 68 79 84 

2 acres                  12 46 65 77 82 

Farmstead    59 74 82 86 

 

Smooth Surfaces (Concrete, Asphalt, 98 98 98 98 

Gravel or Bare Compacted Soil) 

Water     98 98 98 98 

Mining/Newly Graded Areas  77 86 91 94 

(Pervious Areas Only) 

*  Includes Multi-Family Housing unless justified lower density can be provided. 

Note: Existing site conditions of bare earth or fallow ground shall be considered as meadow when choosing a CN value. 
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TABLE B-5: VOLUME CONTROL CALCULATION GUIDANCE FOR 
NONSTRUCTURAL BMPS 

 
   
 Type of Nonstructural BMP          
                                            
                                   AREA (sq ft)     *     Runoff   * 1/12  =      Volume Reduction(ft3) 
                                                                   Volume (in)                    
 

Use of Natural Drainage Feature  

Utilize natural flow _____sq ft * 1/4" * 1/12 = ________cu ft 

       pathways    

    

Minimum Soil Compaction   

Lawn _____sq ft * 1/3" * 1/12 = ________cu ft 

Meadow _____sq ft * 1/3" * 1/12 =  ________cu ft 

    

Protecting existing trees (not located in protected area)  

For trees within 20 feet of impervious cover:  

Tree Canopy _____sq ft * 1" * 1/12 =  ________cu ft 

For trees within 20-100 feet of impervious cover: 

Tree Canopy _____sq ft * 1/2" * 1/12 =  ________cu ft 

    

Rooftop Disconnection   

For runoff directed to pervious and/or vegetative areas where infiltration occurs 

Roof Area _____sq ft * 1/4" * 1/12 =  ________cu ft 

    

Impervious Disconnection    
For runoff from impervious surfaces such as streets and concrete directed to 
pervious and/or vegetative areas where infiltration occurs 

Impervious Area  _____sq ft * 1/4" * 1/12 =  ________cu ft 

 

    

Total Volume Reduction  ________cu ft 
 
* represents multiply  
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TABLE B-6: VOLUME CONTROL CALCULATION GUIDANCE FOR STRUCTURAL 
BMPS 

 

       Required                     Nonstructural            Structural Volume 

Volume Control (ft
3
)  –  Volume Control (ft

3
)  =  Requirement (ft

3
) 

    

                Table B-3                                            Table  B-5 

Type Proposed Structural 
BMP 

Section 
in BMP 
Manual 

Area 
(sq ft)  

Storage 
Volume (cu 

ft)  

Infiltration and / or 
Evapotranspiration  

Porous Pavement 6.4.1     

Infiltration Basin 6.4.2     

Infiltration Bed 6.4.3     

Infiltration Trench 6.4.4     

Rain 
Garden/Bioretention 6.4.5     

Dry Well/Seepage Pit 6.4.6     

Constructed Filter 6.4.7     

Vegetative Swale 6.4.8     

Vegetative Filter Strip 6.4.9     

Infiltration Berm 6.4.10     

Evaporation      
and / or Reuse 

Vegetative Roof 6.5.1     

Capture and Re-use 6.5.2     

Runoff Quality 

Constructed Wetlands 6.6.1     

Wet Pond / Retention 
Basin 6.6.2     

Dry Extended Detention 
Basin 6.6.3     

Water Quality Filters 6.6.4     

Restoration  

Riparian Buffer 
Restoration 6.7.1     

Landscape Restoration 
/ Reforestation 6.7.2     

Soil Amendment 6.7.3     

Other 

Level Spreader 6.8.1     

Special Storage Areas 6.8.2     

other       
 
                    
                    
                 Total Volume Control from Structural BMPs: 
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TABLE B-8. MANNING’S ROUGHNESS COEFFICIENTS 
DESCRIPTION Manning's n-value 

Smooth-wall Plastic Pipe 0.011 

Concrete Pipe 0.012 

Smooth-lined Corrugated Metal Pipe 0.012 

Corrugated Plastic Pipe 0.024 

Annular Corrugated Steel And Aluminum 
Alloy Pipe (Plain or polymer coated) 
68 mm × 13 mm (2 2/3 in × 1/2 in) Corrugations 
75 mm × 25 mm (3 in × 1 in) Corrugations 
125 mm × 25 mm (5 in × 1 in) Corrugations 
150 mm × 50 mm (6 in × 2 in) Corrugations 

 
 

0.024 
0.027 
0.025 
0.033 

Helically Corrugated Steel And Aluminum 
Alloy Pipe (Plain or polymer coated) 
75 mm × 25 mm (3 in × 1 in), 125 mm × 25 mm (5 in × 1 in), or 
150 mm × 50 mm (6 in × 2 in) Corrugations 

 
 

0.024 

Helically Corrugated Steel And Aluminum 
Alloy Pipe (Plain or polymer coated) 
68 mm × 13 mm (2 2/3 in × 1/2 in) Corrugations 
a. Lower Coefficients* 
 450 mm (18 in) Diameter 
 600 mm (24 in) Diameter 
 900 mm (36 in) Diameter 
 1200 mm (48 in) Diameter 
 1500 mm (60 in) Diameter or larger 
b. Higher Coefficients** 

 
 
 
 

0.014 
0.016 
0.019 
0.020 
0.021 
0.024 

Annular or Helically Corrugated Steel or 
Aluminum Alloy Pipe Arches or Other Non-Circular 
Metal Conduit (Plain or Polymer coated) 

 
0.024 

Vitrified Clay Pipe 0.012 

Ductile Iron Pipe 0.013 

Asphalt Pavement 0.015 

Concrete Pavement 0.014 

Grass Medians 0.050 

Grass – Residential 0.30 

Earth 0.020 

Gravel 0.030 

Rock 0.035 

Cultivated Areas 0.030 - 0.050 

Dense Brush 0.070 - 0.140 

Heavy Timber (Little undergrowth) 0.100 - 0.150 

Heavy Timber (w/underbrush) 0.40 

Streams: 
a. Some Grass And Weeds (Little or no brush) 
b. Dense Growth of Weeds 
c. Some Weeds (Heavy brush on banks) 

 
0.030 - 0.035 
0.035 - 0.050 
0.050 - 0.070 

 
Notes:   

* Use the lower coefficient if any one of the following conditions apply: 
a. A storm pipe longer than 20 diameters, which directly or indirectly connects to an inlet or manhole, 

located in swales adjacent to shoulders in cut areas or depressed medians. 
 b.      A storm pipe which is specially designed to perform under pressure. 

 
**Use the higher coefficient if any one of the following conditions apply: 

a. A storm pipe which directly or indirectly connects to an inlet or manhole located in highway pavement 

sections or adjacent to curb or concrete median barrier. 
 b.      A storm pipe which is shorter than 20 diameters long. 
 c.      A storm pipe which is partly lined helically corrugated metal pipe. 
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APPENDIX C-1: SAMPLE SWM SITE PLAN APPLICATION 
  
Application is hereby made for review of the NESHAMINY CREEK WATERSHED MODEL ACT 

167 and NPDES STORMWATER MANAGEMENT ORDINANCE and related data as submitted 

herewith in accordance with the      Township/Borough Stormwater 

Management and Earth Disturbance Ordinance. 
 
Final Plan                    Preliminary Plan             Sketch Plan                
 
Date of Submission     Submission No.     
 
1.  Name of subdivision or development          
 
2.  Name of Applicant          Telephone No.   
 

(if corporation, list the corporation's name and the names of two officers of the corporation) 
                                                                                                                                      Officer 1 
                                                                                                                                      Officer 2 
 
Address               
Zip                

 
Applicants interest in subdivision or development 
(if other than property owner give owners name and address) 

 
3.  Name of property owner       Telephone No.   
 

Address               
Zip                

 
4.  Name of engineer or surveyor      Telephone No.   
 

Address               
Zip                

 
5. Type of subdivision or development proposed: 
 

         Single-Family Lots            Townhouses             Commercial (Multi-Lot) 
          Two Family Lots           Garden Apartments          Commercial (One-Lot) 
         Multi-Family Lots           Mobile-Home Park          Industrial (Multi-Lot) 
         Cluster Type Lots           Campground           Industrial (One-Lot) 
         Planned Residential          Other (                                                      ) 

Development 
 
6. Linear feet of new road proposed                                                                                       L.F. 
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7. Area of proposed and existing impervious area on the entire tract. 
 

a.  Existing (to remain)                                 S.F.                               % of Property 
b. Proposed                                                  S.F.                               % of Property 

 
8. Stormwater 
 

a. Does the peak rate of runoff from proposed conditions exceed that flow which occurred for 
existing conditions for the designated design storm?      

 
b. Design storm utilized (on-site conveyance systems) (24 hr.)      

 No. of Subarea      
 Watershed Name      

 
 Explain:            
              
               

 
c. Does the submission and/or district meet the criteria for the applicable Management District?

            
 
d. Number of subarea(s) from Ordinance Appendix D of the Neshaminy Creek Watershed 

Stormwater Management Plan.       
 

e. Type of proposed runoff control         
  

f. Does the proposed stormwater control criteria meet the requirements/guidelines of the 
Stormwater Ordinances?          

 
 If not, what waivers are requested?       
             

 
  Reasons   
 

g. Does the plan meet the requirements of Article III of the Stormwater Ordinances?   
 

If not, what waivers are requested?       
 
Reasons Why           
              

 
h. Was TR-55, June 1986 utilized in determining the time of concentration?   

              
  

i. What hydrologic method was used in the stormwater computations?    
              

 
j. Is a hydraulic routing through the stormwater control structure submitted?   
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k.  Is a construction schedule or staging attached?        
 

l. Is a recommended maintenance program attached?        
 
9. Erosion and Sediment Pollution Control (E&S): 
 

a. Has the stormwater management and E&S plan, supporting documentation and narrative been 
submitted to the  [County Name]      County Conservation District?    

 
b. Total area of earth disturbance       S.F. 

 
10. Wetlands 
 

a. Have wetlands been delineated by someone trained in wetland delineation?  
 

b. Have the wetland lines been verified by a state or federal permitting authority?    
 

c. Have the wetland lines been surveyed?        
 
d. Total acreage of wetland within the property         

 
e. Total acreage of wetland disturbed         

 
f.  Supporting documentation          

  
11. Filing 

 
a. Has the required fee been submitted?        
 

 Amount  
 

b. Has the proposed schedule of construction inspection to be performed by the Applicant’s 
engineer been submitted?          

 
c. Name of individual who will be making the inspections      

  
d. General comments about stormwater management at the development    

             
              

 
 
CERTIFICATE OF OWNERSHIP AND ACKNOWLEDGMENT OF APPLICATION: 
 
COMMONWEALTH OF PENNSYLVANIA  
COUNTY OF     [County Name]    . 
 
On this the                 day of                              , 20         , before me, the undersigned officer, 
personally appeared                                           who being duly sworn, according to law, deposes 
and says that                                                    owners of  the property  described in  this 
application and  that  the application  was made with                                           knowledge 
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and/or direction and does hereby agree with the said application and to the submission of the 
same. 
 
 Property Owner 
 
My Commission Expires 20  
Notary Public  
 
 
THE UNDERSIGNED HEREBY CERTIFIES THAT TO THE BEST OF HIS KNOWLEDGE 
AND BELIEF THE INFORMATION AND STATEMENTS GIVEN ABOVE ARE TRUE 
AND CORRECT. 
 
SIGNATURE OF APPLICANT  
 
 
 //////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////// 
 

(Information Below This Line To Be Completed By The Municipality) 
 

                                                         (Name of) Municipality official submission receipt: 
 
Date complete application received                                 Plan Number  
 
Fees                               date fees paid                              received by  
 
Official submission receipt date   
 
Received by       
 
         

Municipality 
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PROPOSED SCHEDULE OF FEES 
(It is recommended that Municipalities adopt a fee schedule independent of the Ordinance so 

that fee schedules can be adjusted as need arises without having to go through the Ordinance 

revision public hearing process). 

 
 
Subdivision name Submittal No.   
 
Owner  Date   
 
Engineer   
 
1.  Filing fee       $    
 
2.  Land use  
   2a. Subdivision, campgrounds, mobile home parks, and $   
        multi-family dwelling where the units are located 
      in the same local watershed. 
      2b. Multi-family dwelling where the designated open  $   
          space is located in a different local watershed from  
  the proposed units.        
      2c. Commercial/industrial.                       $   
 
 3.  Relative amount of earth disturbance 
      3a.  Residential 
             road <500 l.f.                          $   
             road 500-2,640 l.f.                     $   
             road >2,640 l.f.                        $   
      3b.  Commercial/industrial and other 
             impervious area <3,500 s.f.            $   
             impervious area 3,500-43,460 s.f.      $   
             impervious area >43,560 s.f.           $   
 4.  Relative size of project 
      4a. Total tract area  <1 ac                       $   
                  1-5 ac                              $   
                   5.1-25 ac                          
    25.1-100 ac                   $   
                   100.1-200 ac                         $   
                   >200 ac                             $   
 
 5.  Stormwater control measures 
      5a. Detention basins & other controls which     $   
          require a review of hydraulic routings 
          ($ per control). 
      5b. Other control facilities which require      $   
          storage volume calculations but no hydraulic 
          routings.  ( $ per control) 
 
  6. Site inspection ($ per inspection)              $   
 
        Total                                       $   
 
 
All subsequent reviews shall be 25 percent the amount of the initial review fee unless a new 

application is required as per Section 406 of the stormwater ordinance.  A new fee shall be 

submitted with each revision in accordance with this schedule.  
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APPENDIX C-2: SWM SITE PLAN CHECKLIST 
 
 

Project: 
Municipality: 
Engineer: 
Submittal No: 
Date: 
Project ID:                                                         (for Municipal use ONLY) 

 
 
SECTION I: REGULATED ACTIVITIES 
 
Reference: Section 105 
 

1. Is the Proposed Project within the Neshaminy Creek watershed?   Yes     No 
 

2. Does the Proposed Project meet the definition of a “Regulated Activity”?   Yes     No 
 
STOP – If you have checked NO for either of the above questions, you are not required to submit a Stormwater 
Management Plan under the Neshaminy Creek Stormwater management Ordinance. 
 
 
SECTION II: EXEMPTION 
 
Reference: Section 106 
 

1. Does the regulated activity create an Impervious Surface less than or equal to 1,000 square feet?     
 Yes     No 

 
2. Does the regulated activity create an Impervious Surface greater than 1,000 square feet but less 

than 5,000 square feet?  Yes     No   
 

3. Does the regulated activity involve an Agricultural Activity?   Yes     No 
 

4. Does the regulated activity involve Forest Management or Timber Operations?   Yes     No 
 
Parcel IS Exempt from the SWM Site Plan and Peak Rate Control    
Parcel IS Exempt from Peak Rate Control                                  
Parcel IS NOT Exempt  
 
 
SECTION III: VOLUME CONTROLS  
 
Reference: Section 303  
 

A.  Site Disturbance Minimization   
 

1. Has an Existing Resource and Site Analysis Map (ERSAM) been prepared? 
 

  Yes     No, Explain 
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2. Are any of the following environmentally sensitive areas identified on site?  
 

Steep Slopes  Yes     No   Unknown 
Ponds / Lakes / Vernal Pools  Yes     No   Unknown 
Streams  Yes     No   Unknown 
Wetlands  Yes     No   Unknown 
Hydric Soils  Yes     No   Unknown 
Flood plains  Yes     No   Unknown 
Stream Buffer Zones  Yes     No   Unknown 
Hydrologic Soil Groups A or B  Yes     No   Unknown 
Recharge Areas  Yes     No   Unknown 
Others:   Yes     No   Unknown 

 
3. Does the site layout plan avoid environmentally sensitive areas identified on site? 

 
  Yes     No, Explain 
 

 
 
 
 
 

B.  Post-development Runoff Volume Control   
 

1. What method is used to calculate the required volume control?   
 
  Design-storm method    Simplified method  

  
2. What is the level of runoff volume (ft

3
) required to be controlled from the post-development site? 

__________(ft
3
)   

 
C.  Stormwater runoff control measures  

 
1. What is the level of runoff volume (ft

3
) controlled through nonstructural BMPs?  _________(ft

3
) 

 
2. What is the level of runoff volume (ft

3
) controlled through structural BMPs?  _________(ft

3
) 

 
3. Have provisions been installed to promote infiltration on site? 

 
  Yes     No, Explain 
 

 
  
 

4.  Have provisions been installed to promote evapotranspiration, capture or reuse on site? 
 

  Yes     No, Explain 
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SECTION V: PEAK RATES 
 
Reference: Section 304 
 

1. In which of the following Storm Water Management District(s) is the site located? 
 

 A 

 B 

 C 

 
 

2. Does the Proposed Conditions Runoff meet the Criteria established in Table 304.1? 
 

  Yes     No, if you answered Yes proceed to Section VI. 
 
 

 
 
SECTION VI: CALCULATION METHODOLOGY 
 
Reference: Section 305 and Ordinance Appendix B 

 
1. Which method(s) are utilized in the site stormwater management plan for computing stormwater 

runoff rates and volumes? 
 

 TR-20  PSRM 
 TR-55  Rational Method 

 
HEC-1 / HEC-
HMS 

 Other: 

 
2. Was Table B-1 or Figure B-1 utilized in rainfall determination? 

 
  Yes     No, Explain 
 

 
 

3. Was Table B-4 (Runoff Curve Numbers) or Table B-7 (Rational Runoff Coefficients) utilized in 
calculations for runoff? 

 
  Yes     No, Explain 
 

 
 
 
 
SECTION IX: OTHER REQUIREMENTS  
 
Reference: Section 306 
 

1. Is the proposed activity considered a “Stormwater hot spot” as defined in Ordinance Appendix G?   
 Yes     No, If yes, what pre-treatment BMPs are planned? 

 
 

 
2. Have proposed wet detention basins incorporated biologic control consistent with the West Nile 

Virus Guidelines presented in Ordinance Appendix G? 
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 Yes     No     Not Applicable 

 
 

 
SECTION X: FACILITY OPERATION AND MAINTENANCE PLAN 
 
Reference: Section 702 
 

1. Has a Stormwater Control and BMP Operations and Maintenance Plan been approved by the 
Municipality? 
 

  Yes     No, Explain 
 

 
2. Who shall assume responsibility for implementing the Stormwater Control and BMP Operations 

and Maintenance Plan? 
 

 Municipality  Homeowner 
Association 

 Private Owner  Other 
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APPENDIX D.  MAPS OF MANAGEMENT DISTRICTS 

 

 

 

 

 

 

 

 

 

 

  



£¤13

£¤1

£¤202

£¤611

£¤202

§̈¦95

§̈¦95

ST232
ST32

ST152

ST413

ST309

ST63

ST363

ST263

ST313

ST132

ST513

ST63

ST113

ST332

ST152ST309

ST332

ST611

ST152

§̈¦476

§̈¦76

LAKE GALENA

LAKE 
LUXEMBOURG

CHURCHVILLE
RESERVOIR

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

NEW JERSEY

MONTGOMERY 

COUNTY

BUCKS COUNTY

BUCKS COUNTY

MONTG
OMER

Y  COUNTY

PHILA
DEL

PH
IA  COUNTY

BUCKS COUNTY

NEW JERSEY

MONTGOMERY 

COUNTY
PHILADELPHIA

COUNTY

Mill Creek

Park

Neshaminy
Core 

Creek

Robin Run

Cooks R
un

North
 Bran

ch

Newtown Creek

Iro nwor ks  Creek

La
ha

sk
a

Watson

West Branch 

Mill Creek

Mill Creek

Neshaminy Creek

Cr
ee

k

Creek

Little N esha m iny Creek

Nesham in y Creek

Creek

Neshaminy Creek

Creek

Nesh
am

iny
 Cree

k

Pine Run

W1010

W1350

W630

W1020

W670

W890

W1850

W1750

W940

W1740

W1790

W1600

W680

W1200

W1690

W730

W1070

W1050

W690

W930

W1840 W980

W1120

W1800

W1300

W800

W1140

W650

W1100

W1080

W870

W760

W900

W1450

W850

W840

W1550

W1540

W950

W1130

W1700

W1060

W1180

W1400

W1110

W700

W820

W1230

W1220

W830

W1390

W780
W910

W1170

W1250

W1340

W740

W1210

W710

W1290

W1150

W920
W960

W880

W1590

W1490

W1640

W1030

W1240
W770W1440

A

A

C

B

B

B

LANSDALE

NORRISTOWN

PERKASIE

BRISTOL

BRYN ATHYN

DOYLESTOWN

CHALFONT

HATBORO

NEW HOPE

YARDLEY

AMBLER

SOUDERTON

SELLERSVILLE

DUBLIN

HATFIELD

TELFORD

BRIDGEPORT

TELFORD

NEWTOWN

PENNDEL

JENKINTOWN

IVYLANDNORTH WALES

LANGHORNE

SILVERDALE

LANGHORNE MANOR

HULMEVILLE

ROCKLEDGE
CONSHOHOCKEN

TULLYTOWN

HILLTOWN BUCKINGHAM

SOLEBURY

BRISTOL

NORTHAMPTON

HORSHAM

BENSALEM

PLUMSTEAD

MIDDLETOWN

ABINGTON

WHITPAIN

NEWTOWN

UPPER MAKEFIELD

WORCESTER

WARWICK

DOYLESTOWN

HATFIELD

WARRINGTON

FRANCONIA

WHITEMARSH

WEST ROCKHILL

UPPER DUBLIN

FALLS

LOWER MAKEFIELD

PLYMOUTH

WARMINSTER

MONTGOMERYTOWAMENCIN

WRIGHTSTOWN

BEDMINSTER

LOWER GWYNEDD

UPPER MERION

SPRINGFIELD

EAST ROCKHILL

EAST NORRITON

CHELTENHAM

NEW BRITAIN

UPPER GWYNEDD

UPPER MORELAND

LOWER MORELAND

LOWER SALFORD

UPPER SOUTHAMPTON

LOWER SOUTHAMPTON

WEST NORRITON

SALFORD

SKIPPACK

RICHLAND

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDY

DATE: 12/18/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
MANAGEMENT DISTRICTS
SUBAREAS
STREAMS
WATER BODIES
COUNTY BOUNDARY
MUNICIPAL BOUNDARY

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: 

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Management Districts and Subareas- Delineated by BLE

APPENDIX D
MANAGEMENT

DISTRICTS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

!.

3 0 31.5

Scale in Miles

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-0470

Reduce
To

Management District Legend

Reduce
To

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
2-Year
5-Year

10-Year
25-Year
50-Year

A

B

C

District Design Storm
Proposed
Conditions

Design Storm
Existing
Conditions

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

Reduce
To



£¤611

£¤202 ST152

ST413

ST63

ST313

ST113

ST152ST309

ST152

LAKE GALENA

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

BUCKS COUNTY

Neshaminy

Robin Run

Cooks R
un

North
 Bran

ch

La
ha

ska

Watson

West Branch 

Mill Creek

Mill Creek

Neshaminy Creek

Cr
ee

k

Creek

Little N esha m iny Creek

Neshamin y Creek

Creek
Nesh

am
iny

 Cree
k

Pine Run
W1350

W630

W1020

W670

W890

W1850

W940

W680

W730

W690

W930

W1840 W980

W1300

W800

W650

W870

W760

W900

W1450

W850

W840
W950

W1700

W1400
W700

W820

W830

W1390

W780
W910

W1250

W1340

W740

W710

W1290

W920
W960

W880

W1030

W1240
W770W1440

A
B

B

PERKASIE

DOYLESTOWN

CHALFONT

LANSDALE

SELLERSVILLE

DUBLIN

HATFIELD

SILVERDALE

TELFORD

TELFORD

HILLTOWN
BUCKINGHAM

PLUMSTEAD

DOYLESTOWN

HATFIELD

WARWICK

WARRINGTON

BEDMINSTER

SOLEBURY

EAST ROCKHILL

MONTGOMERY

NEW BRITAIN

FRANCONIA

WEST ROCKHILL

RICHLAND

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDY

DATE: 12/18/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
MANAGEMENT DISTRICTS
SUBAREAS
STREAMS
WATER BODIES
COUNTY BOUNDARY
MUNICIPAL BOUNDARY

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: 

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Management Districts and Subareas- Delineated by BLE

APPENDIX D1
MANAGEMENT

DISTRICTS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

!.
1 0 10.5

Scale in Miles

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-0470

Reduce
To

Management District Legend

Reduce
To

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
2-Year
5-Year

10-Year
25-Year
50-Year

A

B

C

District Design Storm
Proposed
Conditions

Design Storm
Existing
Conditions

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

Reduce
To

Key Map



£¤202 ST152

ST309

ST63

ST363

ST263

ST113

ST332
ST611

§̈¦476

§̈¦76

LAKE GALENA

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

Park

Neshaminy

Robin Run

Cooks R
un

Watson

West Branch 

Mill Creek
Mil l Creek

Neshaminy Creek

Creek

Little N esha m iny Creek

Neshamin y Creek

Creek

Creek

W1020

W890

W1850

W940

W680

W730

W1070

W1050

W690

W930

W1840 W980

W800

W1140W1100

W1080

W870

W760

W900

W1450

W850

W840
W950

W1700

W1060

W1180

W1400
W700

W820

W830

W1390

W780

W1250

W1340

W740

W710

W1290

W920
W960

W880

W1490

W1030

W1240
W770W1440

A
B

B

LANSDALE

CHALFONT

HATBORO

AMBLER

DOYLESTOWN

HATFIELD

IVYLANDNORTH WALES

BRYN ATHYN

TELFORD

HORSHAM

HATFIELD

WARWICKWARRINGTON

DOYLESTOWN

WHITPAIN

WARMINSTER

MONTGOMERY

BUCKINGHAM

LOWER GWYNEDD

UPPER DUBLIN

HILLTOWN

WORCESTER

NEW BRITAIN

UPPER GWYNEDD

UPPER MORELAND

NORTHAMPTON

FRANCONIA

EAST NORRITON ABINGTON

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDY

DATE: 12/18/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
MANAGEMENT DISTRICTS
SUBAREAS
STREAMS
WATER BODIES
COUNTY BOUNDARY
MUNICIPAL BOUNDARY

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: 

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Management Districts and Subareas- Delineated by BLE

APPENDIX D2
MANAGEMENT

DISTRICTS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

!.

1 0 10.5

Scale in Miles

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-0470

Reduce
To

Management District Legend

Reduce
To

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
2-Year
5-Year

10-Year
25-Year
50-Year

A

B

C

District Design Storm
Proposed
Conditions

Design Storm
Existing
Conditions

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

Reduce
To

Key Map

_ApdxD1



£¤13

£¤1

§̈¦95

§̈¦95

ST263

ST132

ST513

ST63

ST332

ST332

§̈¦76

LAKE 
LUXEMBOURG

CHURCHVILLE
RESERVOIR

MONT
GOMER

Y  COUNTY

PH
ILA

DEL
PH

IA  COUNTY

BUCKS COUNTY

NEW JERSEY

Mill Creek

Core 

Creek

Ironworks Creek

Little N esha m iny Creek

Nesham in y Creek

Neshaminy Creek

W1010
W1020

W1750
W1740

W1790

W1600

W1200

W1050

W980

W1120

W1140

W1540

W1130

W1060

W1180

W1110

W1230

W1220

W1170

W1210

W1150
W1590

W1640

W1030

A

C

B

BRISTOL

BRYN ATHYN

HATBORO

NEWTOWN

PENNDEL

IVYLAND

LANGHORNE

LANGHORNE MANOR

HULMEVILLE

ROCKLEDGE

YARDLEY

TULLYTOWN

BRISTOL

BENSALEM

NORTHAMPTON

MIDDLETOWN FALLS

ABINGTON

WARMINSTER

LOWER MAKEFIELD

LOWER MORELAND

NEWTOWN

UPPER SOUTHAMPTON

LOWER SOUTHAMPTON

UPPER MORELAND

WARWICK

CHELTENHAM

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDY

DATE: 12/18/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
MANAGEMENT DISTRICTS
SUBAREAS
STREAMS
WATER BODIES
COUNTY BOUNDARY
MUNICIPAL BOUNDARY

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: 

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Management Districts and Subareas- Delineated by BLE

APPENDIX D3
MANAGEMENT

DISTRICTS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

!.

1 0 10.5

Scale in Miles

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-0470

Reduce
To

Management District Legend

Reduce
To

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
2-Year
5-Year

10-Year
25-Year
50-Year

A

B

C

District Design Storm
Proposed
Conditions

Design Storm
Existing
Conditions

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

Reduce
To

Key Map



£¤202

ST232
ST32

ST263

ST332

LAKE 
LUXEMBOURG

PINE RUN 

RESERVOIR

ROBIN RUN 
RESERVOIR

NEW JERSEY
BUCKS COUNTY

Core 

Creek

Robin Run

Cooks R
un

North
 Bran

ch

Newtown Creek

Ironworks Creek

La
ha

ska

Watson

Mill Creek

Cr
ee

k

Creek

Little N esha m iny Creek

Nesham in y Creek

Nesh
am

iny
 Cree

k

W1010

W1350

W630

W1020

W670

W890

W1790

W1600

W680

W1690

W730

W1070

W1050

W690

W1840 W980

W1120

W1800

W800

W870

W760

W900

W1550

W1540

W1130

W1700

W1060

W820

W910

W1250

W880

W1490

W1640

W1030

W1240

A

AB

DOYLESTOWN

NEW HOPE

NEWTOWN

IVYLAND

BUCKINGHAM

NEWTOWN

UPPER MAKEFIELD

WARWICK

SOLEBURY

NORTHAMPTON

WRIGHTSTOWN

DOYLESTOWN

WARMINSTER

WARRINGTON

MIDDLETOWN

PLUMSTEAD

HORSHAM WARMINSTER

NOTES:
Portions of this map were generated from the existing data 
sources as listed below.  These existing data sources were utilized 
for base mapping purposes and are shown for spatial reference 
only.  These data sources did not enter into any computations or
affect the reliability of the hydrological analyses.  Borton-Lawson 
Engineering has found some inaccuracies in some of these data 
sources and has corrected the data where these discrepancies 
were obvious, however it was not a part of this ACT 167
Plan to correct all of the base data.

PREPARED BY: WSB
PROJECT NO.: 2003-1412-00

NESHAMINY CREEK
STORMWATER MANAGEMENT PLAN

PHASE II STUDY

DATE: 12/18/2006

Prepared For:
  Bucks County Planning Commission
  The Almshouse
  Neshaminy Manor
  Doylestown, PA 

Legend
MANAGEMENT DISTRICT
SUBAREAS
STREAMS
WATER BODIES
COUNTY BOUNDARY
MUNICIPAL BOUNDARY

ROADS
Interstate
US Federal Highway
PA State Route
Other State Road

CHECKED BY: 

DATA SOURCES:
Watershed Boundary - PADEP- Updated by BLE
Municipal and County Boundaries - PennDOT
Roads - PennDOT
Streams -  Bucks and Montgomery County Planning Commissions
Water Bodies - Derived from the Streams Data
Management Districts and Subareas- Delineated by BLE

APPENDIX D4
MANAGEMENT

DISTRICTS

Acronyms
PennDOT - Pennsylvania Department of Transportation
PADEP - Pennsylvania Department of Environmental Protection
BLE - Borton Lawson Engineering

!.

1 0 10.5

Scale in Miles

Northeast Pennsylvania
613 Baltimore Drive

Wilkes-Barre, PA 18702
Tel: 570-821-1999 

Lehigh Valley
3893 Adler Place

Bethlehem, PA 18017
Tel: 484-821-0470

Reduce
To

Management District Legend

Reduce
To

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

1-Year
2-Year
5-Year

10-Year
25-Year
50-Year

A

B

C

District Design Storm
Proposed
Conditions

Design Storm
Existing
Conditions

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

2-Year
5-Year

10-Year
25-Year
50-Year

100-Year

Reduce
To

Key Map



 

Model Ordinance - 75 

Model Ordinance 

APPENDIX E: LOW IMPACT DEVELOPMENT (LID) PRACTICES 
 

ALTERNATIVE APPROACH FOR MANAGING STORMWATER RUNOFF 

Natural hydrologic conditions can be altered radically by poorly planned development practices, 

such as introducing unnecessary impervious surfaces, destroying existing drainage swales, 

constructing unnecessary storm sewers, and changing local topography.  A traditional drainage 

approach of development has been to remove runoff from a site as quickly as possible and 

capture it in a detention basin.  This approach leads ultimately to the degradation of water quality 

as well as expenditure of additional resources for detaining and managing concentrated runoff at 

some downstream location. 

 

The recommended alternative approach is to promote practices that will minimize post-

development runoff rates and volumes and will minimize needs for artificial conveyance and 

storage facilities.  To simulate predevelopment hydrologic conditions, infiltration is often 

necessary to offset the loss of infiltration by the creation of impervious surfaces.  Preserving 

natural hydrologic conditions requires careful alternative site design considerations.  Site design 

practices include preserving natural drainage features, minimizing impervious surface area, 

reducing the hydraulic connectivity of impervious surfaces, and protecting natural depression 

storage.  A well-designed site will contain a mix of all those features.   

 

Sometimes regulations create obstacles for an applicant interested in implementing low impact 

development techniques on their site.  A municipality should consider examining their 

ordinances and amending the sections which limit LID techniques.  For example, a municipality 

could remove parking space minimums and establish parking space maximums to reduce the 

area of impervious surface required.  Other allowable regulations to promote LID includes 

permitting curb cuts or wheel stops instead of requiring curbs and allowing sumped landscaping 

where the runoff can drain instead of requiring raised beds.  These small changes to ordinances 

can remove the barriers which prevent applicants from pursuing LID practices.     

 

The following describes various LID techniques: 

 

1. Protect Sensitive and Special Value Resources: See Section 5.4 of the Pennsylvania 

Stormwater Best Management Practices Manual, Pennsylvania Department of 

Environmental Protection (PADEP) no. 363-0300-002 (2006).  

 

a. Preserving Natural Drainage Features.  Protecting natural drainage features, 

particularly vegetated drainage swales and channels, is desirable because of their 

ability to infiltrate and attenuate flows and to filter pollutants.  However, this 

objective is often not accomplished in land development.  In fact, commonly held 

drainage philosophy encourages just the opposite pattern––streets and adjacent 

storm sewers are typically located in the natural headwater valleys and swales, 

thereby replacing natural drainage functions with a completely impervious 

system.  As a result, runoff and pollutants generated from impervious surfaces 

flow directly into storm sewers with no opportunity for attenuation, infiltration, or 
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filtration.  Developments designed to fit site topography also minimizes the 

amount of grading on site.   

 

b. Protecting Natural Depression Storage Areas.  Depressional storage areas 

either have no surface outlet or drain very slowly following a storm event.  They 

can be commonly seen as ponded areas in farm fields during the wet season or 

after large runoff events.  Traditional development practices eliminate these 

depressions by filling or draining, thereby obliterating their ability to reduce 

surface runoff volumes and trap pollutants.  The volume and release rate 

characteristics of depressions should be protected in the design of the 

development site.  The depressions can be protected by simply avoiding the 

depression or by incorporating its storage as additional capacity in required 

detention facilities. 

 

2. Reduce Impervious Coverage:  See Section 5.7 of the Pennsylvania Stormwater Best 

Management Practices Manual, Pennsylvania Department of Environmental Protection 

(PADEP) no. 363-0300-002 (2006). 

 

a. Avoiding Introduction of Impervious Areas.  Careful site planning should 

consider reducing impervious coverage to the maximum extent possible.  

Building footprints, sidewalks, driveways, and other features producing 

impervious surfaces should be evaluated to minimize impacts of runoff.   

 

b. Disconnecting Impervious Surfaces (DIA’s):  Impervious surfaces are 

significantly less of a problem if they are not directly connected to an impervious 

conveyance system (such as storm sewer).  Two basic ways to reduce hydraulic 

connectivity are routing of roof runoff over lawns and reducing the use of storm 

sewers.  Site grading should promote increasing travel time of stormwater runoff, 

and should help reduce concentration of runoff to a single point in the 

development. (See Ordinance Appendix F for additional description)  

 

c. Reducing Street Widths.  Street widths can be reduced by either eliminating on-

street parking or by reducing roadway widths.  Municipal planners and traffic 

designers should encourage narrower neighborhood streets which ultimately could 

lower maintenance. 

 

d. Limiting Sidewalks to One Side of the Street.  A sidewalk on one side of the 

street may suffice in low-traffic neighborhoods.  The lost sidewalk could be 

replaced with bicycle/recreational trails that follow back-of-lot lines.  Where 

appropriate, backyard trails should be constructed using pervious materials. 

 

e. Reducing Building Setbacks.  Reducing building setbacks reduces impervious 

cover associated with driveway and entry walks and is most readily accomplished 

along low-traffic streets where traffic noise is not a problem. 
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3. Disconnect/Distribute/Decentralize: See Section 5.8 of the Pennsylvania Stormwater 

Best Management Practices Manual, Pennsylvania Department of Environmental 

Protection (PADEP) no. 363-0300-002 (2006). 

  

a. Routing Roof Runoff Over Lawns.  Roof runoff can be easily routed over   

lawns in most site designs.  The practice discourages direct connections of 

downspouts to storm sewers or parking lots.  The practice also discourages 

sloping driveways and parking lots to the street.  By routing roof drains and 

crowning the driveway to run off to the lawn, the lawn is essentially used as a 

filter strip. 

 

b. Reducing the Use of Storm Sewers.  By reducing use of storm sewers for 

draining streets, parking lots, and back yards, the potential for accelerating runoff 

from the development can be greatly reduced.  The practice requires greater use of 

swales and may not be practical for some development sites, especially if there 

are concerns for areas that do not drain in a ―reasonable‖ time.  The practice 

requires educating local citizens and public works officials, who expect runoff to 

disappear shortly after a rainfall event. 

 

4. Cluster and Concentrate:  See Section 5.5 of the Pennsylvania Stormwater Best 

Management Practices Manual, Pennsylvania Department of Environmental Protection 

(PADEP) no. 363-0300-002 (2006). Cluster developments can also reduce the amount of 

impervious area for a given number of lots.  The biggest savings occurs with street 

length, which also will reduce costs of the development. Cluster development ―clusters‖ 

the construction activity onto less sensitive areas without substantially affecting the gross 

density of development. 

 

In summary, a careful consideration of the existing topography and implementation of a 

combination of the above mentioned techniques may avoid construction of costly stormwater 

control measures. Benefits include reduced potential of downstream flooding, water quality 

improvement of receiving streams/water bodies and enhancement of aesthetics and reduction of 

development costs.  Other benefits include more stable baseflows in receiving streams, improved 

groundwater recharge, reduced flood flows, reduced pollutant loads, and reduced costs for 

conveyance and storage. 
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APPENDIX F: DISCONNECTED IMPERVIOUS AREA (DIA) 
 

ROOFTOP DISCONNECTION  

When rooftop downspouts are directed to a pervious area that allows for infiltration, filtration, 

and increased time of concentration, the rooftop may qualify as completely or partially DIA and 

a portion of the impervious rooftop area may be excluded from the calculation of total 

impervious area.  

 

A rooftop is considered to be completely or partially disconnected if it meets the requirements 

listed below:  

 

• The contributing area of a rooftop to each disconnected discharge is 500 square feet or 

less, and  

• The soil, in proximity of the roof water discharge area, is not designated as hydrologic 

soil group ―D‖ or equivalent, and  

• The overland flow path from roof water discharge area has a positive slope of 5% or less.  

 

For designs that meet these requirements, the portion of the roof that may be considered 

disconnected depends on the length of the overland path as designated in Table F.1.  

 

Table F.1: Partial Rooftop Disconnection  

Length of Pervious Flow Path * Roof Area Treated as Disconnected 

(ft) (% of contributing area) 

0 – 14 0 

15 – 29 20 

30 – 44 40 

45 – 59 60 

60 – 74 80 

75 or more 100 

* Flow path cannot include impervious surfaces and must be at least 15 feet from any impervious surfaces.  

If the discharge is concentrated at one or more discrete points, no more than 1,000 square feet 

may discharge to any one point. In addition, a gravel strip or other spreading device is required 

for concentrated discharges. For non-concentrated discharges along the edge of the pavement, 

this requirement is waived; however, there must be a provision for the establishment of 

vegetation along the pavement edge and temporary stabilization of the area until vegetation 

becomes stabilized. 
 

REFERENCE 

Philadelphia Water Department. 2006. Stormwater Management Guidance Manual. Section 4.2.2: 

Integrated Site Design. Philadelphia, PA.  
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APPENDIX G: HOT SPOTS 
 
Hot spots are sites where the land use or activity produces a higher concentration of trace metals, 

hydrocarbons, or priority pollutants than normally found in urban runoff.   

 

1. EXAMPLES OF STORMWATER HOT SPOTS 

 
• vehicle salvage yards and recycling facilities   

• vehicle fueling stations  

• vehicle service and maintenance facilities  

• vehicle and equipment cleaning facilities  

• fleet storage areas (bus, truck, etc.)  

• industrial sites (based on Standard Industrial Codes defined by the U.S.      

Department of Labor)  

• marinas (service and maintenance)  

• outdoor liquid container storage  

• outdoor loading/unloading facilities  

• public works storage areas  

• facilities that generate or store hazardous materials  

• commercial container nursery  

• other land uses and activities as designated by an appropriate review authority  

 

2. LAND USE AND ACTIVITIES NOT NORMALLY CONSIDERED HOT SPOTS   
 

• residential streets and rural highways  

• residential development  

• institutional development  

• office developments  

• nonindustrial rooftops  

• pervious areas, except golf courses and nurseries (which may need an Integrated 

Pest Management (IPM) Plan).  

 
3. LIST OF ACCEPTABLE BMPs for Hot Spot Treatment:  The following BMP’s listed 

under the Best Management Practice column are BMPs appropriate for application on hot 

spot sites. BMPs which facilitate infiltration are prohibited by this ordinance. In many design 

manuals the BMPs with a * designation are designed with infiltration, however it is possible 

to design these without infiltration.  

 

The numbers listed under the Design Reference Number column correlate with the Reference 

Table which lists materials that can be used for design guidance.    

  

Best Management Practice Design Reference Number 

Bioretention*
 4, 5, 11, 16 
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Capture/Reuse  4, 14 

Constructed Wetlands 4, 5, 8, 10, 16 

Dry Extended Detention Ponds 4, 5, 8, 12, 18 

Minimum Disturbance/ 

Minimum Maintenance Practices 

1, 9 

Significant Reduction of Existing Impervious Cover N/A 

Stormwater Filters
*
 (Sand, Peat, Compost, etc.) 4, 5, 10, 16 

Vegetated Buffers/Filter Strips 2, 3, 5, 11, 16, 17 

Vegetated Roofs 4, 13 

Vegetated Swales
*
 2, 3, 5, 11, 16, 17 

Water Quality Inlets (Oil/Water Separators, Sediment 

Traps/Catch Basin Sumps, and Trash/Debris Collectors in 

Catch Basins) 

4, 7, 15, 16, 19 

Wet Detention Ponds 4, 5, 6, 8 

 

Reference Table 

Number Design Reference Title 

1 ―Conservation Design For Stormwater Management – A Design 

Approach to Reduce Stormwater Impacts From Land Development and 

Achieve Multiple Objectives Related to Land Use‖, Delaware 

Department of Natural Resources and Environmental Control, The 

Environmental Management Center of the Brandywine Conservancy, 

September 1997 

2 ―A Current Assessment of Urban Best Management Practices:  

Techniques for Reducing Nonpoint Source Pollution in the Coastal 

Zone‖, Schueler, T. R., Kumble, P. and Heraty, M., Metropolitan 

Washington Council of Governments, 1992. 

3 ―Design of Roadside Channels with Flexible Linings‖, Federal Highway 

Administration, Chen, Y. H. and Cotton, G. K., Hydraulic Engineering 

Circular 15, FHWA-IP-87-7, McLean, Virginia, 1988. 

4 ―Draft Stormwater Best Management Practices Manual‖, Pennsylvania 

Department of Environmental Protection, January 2005. 

5  ―Evaluation and Management of Highway Runoff Water Quality‖, 

Federal Highway Administration, FHWA-PD-96-032, Washington, 

D.C., 1996. 

6 ―Evaporation Maps of the United States‖, U.S. Weather Bureau (now 

NOAA/National Weather Service) Technical Paper 37, Published by 

Department of Commerce, Washington D.C., 1959. 

7 ―Georgia Stormwater Manual‖, AMEC Earth and Environmental, 

Center for Watershed Protection, Debo and Associates, Jordan Jones 

and Goulding, Atlanta Regional Commission, Atlanta, Georgia, 2001. 
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4. RECOMMENDED PRE-TREATMENT METHODS FOR “HOT SPOT” LAND 

USES:  The following table recommends what is considered the best pre-treatment option for 

the listed land use.  These methods are either a BMP or can be applied in conjunction with 

BMPs. 

 

Hot Spot Land Use Pre-treatment Method(s) 

Vehicle Maintenance and Repair Facilities 

including Auto Parts Stores 

-Water Quality Inlets 

-Use of Drip Pans and/or Dry Sweep Material 

Under Vehicles/Equipment 

-Use of Absorbent Devices to Reduce Liquid 

Releases 

-Spill Prevention and Response Program 

Vehicle Fueling Stations -Water Quality Inlets 

-Spill Prevention and Response Program 

Storage Areas for Public Works -Water Quality Inlets 

-Use of Drip Pans and/or Dry Sweep Material 

8 ―Hydraulic Design of Highway Culverts‖, Federal Highway 

Administration, FHWA HDS 5, Washington, D.C., 1985 (revised May 

2005). 

9 ―Low Impact Development Design Strategies An Integrated Design 

Approach, Prince Georges County, Maryland Department of 

Environmental Resources, June 1999. 

10 ―Maryland Stormwater Design Manual‖, Maryland Department of the 

Environment, Baltimore, Maryland, 2000. 

11 ―Pennsylvania Handbook of Best Management Practices for Developing 

Areas‖, Pennsylvania Department of Environmental Protection, 1998. 

12 ―Recommended Procedures for Act 167 Drainage Plan Design‖, LVPC, 

Revised 1997. 

13 ―Roof Gardens History, Design, and Construction‖, Osmundson, 

Theodore.  New York:  W.W. Norton & Company, 1999. 

14 ―The Texas Manual on Rainwater Harvesting‖, Texas Water 

Development Board, Austin, Texas, Third Edition, 2005. 

15 ―VDOT Manual of Practice for Stormwater Management‖, Virginia 

Transportation Research Council, Charlottesville, Virginia, 2004. 

16 ―Virginia Stormwater Management Handbook‖, Virginia Department of 

Conservation and Recreation, Richmond, Virginia, 1999. 

17  ―Water Resources Engineering‖, Mays, L. W., John Wiley & Sons, Inc., 

2005. 

18  ―Urban Hydrology for Small Watersheds‖, Technical Report 55, US 

Department of Agriculture, Natural Resources Conservation Service, 

1986. 

19 US EPA, Region 1 New England web site (as of August 2005) 

http://www.epa.gov/NE/assistance/ceitts/stormwater/techs/html. 
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Under Vehicles/Equipment 

-Use of Absorbent Devices to Reduce Liquid 

Releases 

-Spill Prevention and Response Program 

-Diversion of Stormwater away from Potential 

Contamination Areas  

Outdoor Storage of Liquids -Spill Prevention and Response Program 

Commercial Nursery Operations -Vegetated Swales/Filter Strips 

-Constructed Wetlands 

-Stormwater Collection and Reuse 

Salvage Yards and Recycling Facilities* -BMPs that are a part of a Stormwater Pollution 

Prevention Plan under an NPDES Permit 

Fleet Storage Yards and Vehicle Cleaning 

Facilities* 

-BMPs that are a part of a Stormwater Pollution 

Prevention Plan under an NPDES Permit 

Facilities that Store or Generate Regulated 

Substances* 

-BMPs that are a part of a Stormwater Pollution 

Prevention Plan under an NPDES Permit 

Marinas* -BMPs that are a part of a Stormwater Pollution 

Prevention Plan under an NPDES Permit 

Certain Industrial Uses (listed under 

NPDES)* 

-BMPs that are a part of a Stormwater Pollution 

Prevention Plan under an NPDES Permit 

 

*Regulated under the NPDES Stormwater Program 
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APPENDIX H: WEST NILE VIRUS GUIDANCE 
 
(This source is from the Monroe County, PA Conservation District, who researched the potential 

of West Nile Virus problems from BMPs due to a number of calls they were receiving.) 
 

Monroe County Conservation District Guidance: 

Stormwater Management and West Nile Virus 

 

Source:  Brodhead McMichaels Creeks Watershed Act 167 Stormwater Management 

Ordinance Final Draft 2/23/04 
 

The Monroe County Conservation District recognizes the need to address the problem of 

nonpoint source pollution impacts caused by runoff from impervious surfaces. The new 

stormwater policy being integrated into Act 167 Stormwater Management regulations by the PA 

Department of Environmental Protection (PADEP) will make nonpoint pollution controls an 

important component of all future plans and updates to existing plans. In addition, to meet post-

construction anti-degradation standards under the state National Pollution Discharge Elimination 

System (NPDES) permitting program, applicants will be required to employ Best Management 

Practices (BMPs) to address non-point pollution concerns. 

 

Studies conducted throughout the United States have shown that wet basins and in particular 

constructed wetlands are effective in traditional stormwater management areas such as channel 

stability and flood control, and are one of the most effective ways to remove stormwater 

pollutants (United States Environmental Protection Agency 1991, Center for Watershed 

Protection 2000). From Maryland to Oregon, studies have shown that as urbanization and 

impervious surface increase in a watershed, the streams in those watersheds become degraded 

(CWP 2000). Although there is debate over the threshold of impervious cover when degradation 

becomes apparent (some studies show as little as 6% while others show closer to 20%), there is 

agreement that impervious surfaces cause non-point pollution in urban and urbanizing 

watersheds, and that degradation is ensured if stormwater BMPs are not implemented. 

 

Although constructed wetlands and ponds are desirable from a water quality perspective there 

may be concerns about the possibility of these stormwater management structures becoming 

breeding grounds for mosquitoes. The Conservation District feels that although it may be a valid 

concern, municipalities should not adopt ordinance provisions prohibiting wet basins for 

stormwater management. 
 

Mosquitoes 
 

The questions surrounding mosquito production in wetlands and ponds have intensified in recent 

years by the outbreak of the mosquito-borne West Nile Virus. As is the case with all vector-

borne maladies, the life cycle of West Nile Virus is complicated, traveling from mosquito to bird, 

back to mosquito and then to other animals including humans. Culex pipiens was identified as 

the vector species in the first documented cases from New York in 1999. This species is still 

considered the primary transmitter of the disease across its range. Today there are some 60 
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species of mosquitoes that inhabit Pennsylvania. Along with C. pipiens, three other species have 

been identified as vectors of West Nile Virus while four more have been identified as potential 

vectors. 

 

The four known vectors in NE Pennsylvania are Culex pipiens, C. restuans, C. salinarius and 

Ochlerotatus japonicus. All four of these species prefer, and almost exclusively use, artificial 

containers (old tires, rain gutters, birdbaths, etc.) as larval habitats. In the case of C. pipiens, the 

most notorious of the vector mosquitoes, the dirtier the water the better they like it. The 

important factor is that these species do not thrive in functioning wetlands where competition for 

resources and predation by larger aquatic and terrestrial organisms is high.   

 

The remaining four species, Aedes vexans, Ochlerotatus Canadensis, O. triseriatus and O. 

trivittatus are currently considered potential vectors due to laboratory tests (except the O. 

trivittatus, which did have one confirmed vector pool for West Nile Virus in PA during 2002). 

All four of these species prefer vernal habitats and ponded woodland areas following heavy 

summer rains. These species may be the greatest threat of disease transmission around 

stormwater basins that pond water for more than four days. This can be mitigated however by 

establishing ecologically functioning wetlands. 

 

Stormwater Facilities 

 

If a stormwater wetland or pond is constructed properly and a diverse ecological community 

develops, mosquitoes should not become a problem. Wet basins and wetlands constructed as 

stormwater management facilities, should be designed to attract a diverse wildlife community. If 

a wetland is planned, proper hydrologic soil conditions and the establishment of hydrophytic 

vegetation will promote the population of the wetland by amphibians and other mosquito 

predators. In natural wetlands, predatory insects and amphibians are effective at keeping 

mosquito populations in check during the larval stage of development while birds and bats prey 

on adult mosquitoes.  

 

The design of a stormwater wetland must include the selection of hydrophytic plant species for 

their pollutant uptake capabilities and for not contributing to the potential for vector mosquito 

breeding. In particular, species of emergent vegetation with little submerged growth are 

preferable. By limiting the vegetation growing below the water surface, larvae lose protective 

cover and there is less chance of anaerobic conditions occurring in the water.  

 

Stormwater ponds can be designed for multiple purposes. When incorporated into an open space 

design a pond can serve as a stormwater management facility and a community amenity. 

Aeration fountains and stocked fish should be added to keep larval mosquito populations in 

check. 

 

Publications from the PA Department of Health and the Penn State Cooperative Extension 

concerning West Nile Virus identify aggressive public education about the risks posed by 

standing water in artificial containers (tires, trash cans, rain gutters, bird baths) as the most 

effective method to control vector mosquitoes.   
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Conclusion 
 

The Conservation District understands the pressure faced by municipalities when dealing with 

multifaceted issues such as stormwater management and encourages the incorporation of water 

quality management techniques into stormwater designs. As Monroe County continues to grow, 

conservation design, groundwater recharge and constructed wetlands and ponds should be among 

the preferred design options to reduce the impacts of increases in impervious surfaces. When 

designed and constructed appropriately, the runoff mitigation benefits to the community from 

these design options will far out-weigh their potential to become breeding grounds for 

mosquitoes. 
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Model Ordinance 

APPENDIX I:  SMALL PROJECT STORMWATER MANAGEMENT 

(SWM) SITE PLAN 

 
This Small Project SWM Site Plan is included as an option for municipalities to adopt to give 

small regulated activities the opportunity to submit a non-engineered stormwater management 

plan. The requirements of this site plan alternative are consistent with the volume control 

requirements of the Neshaminy Creek Watershed Stormwater Management Plan (SMP). The 

Bucks County Planning Commission recommends that this site plan be applied only to 

residential development activities proposing less than or equal to 5,000 square feet of impervious 

surface and less than 1 acre of earth disturbance. These recommendations are the result of a 

multi-municipal roundtable discussion and guidance from PADEP and the Bucks and 

Montgomery County Conservation Districts. The following table is an example of how the 

exemption criteria of the Neshaminy Creek Watershed SMP Model Ordinance could change as 

the result of adopting this site plan alternative into the municipal stormwater management 

regulations. 

 

Ordinance Article 

or Section 

Type of 

Project 

Proposed Impervious Surface 

0 – 1,000 sq. ft.  1,001 – 5,000 sq. ft.  5,000 + sq. ft.  

Article IV SWM Site 

Plan Requirements All Development  Exempt 

Not Exempt (except residential 

activity) Not Exempt 

Non-Engineered Small 

Project Site Plan 

Only Residential 

Development 

Applicable Exempt Not Exempt Exempt 

Section 303 Volume 

Control Requirements All Development Not Exempt Not Exempt Not Exempt 

Section 304 Peak Rate 

Control Requirements All Development Exempt Exempt Not Exempt 

Erosion and Sediment 

Pollution Control 

Requirements 

Must comply with Title 25, Chapter 102 of the PA Code and any other applicable state, county 

and municipal codes.  PADEP requires an engineered post-construction SWM Plan with 

projects proposing earth disturbance greater than 1 acre.   
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Small Project Stormwater Management Site Plan  

 

This small project stormwater site plan has been developed to assist those proposing residential 

projects to meet the requirements of the Neshaminy Creek Watershed Stormwater Management 

Plan Model Ordinance without having to hire professional services to draft a formal stormwater 

management plan. This small project site plan is only permitted for residential projects proposing 

less than or equal to 5,000 square feet of impervious surface and less than 1 acre of earth 

disturbance.    

 

A. What is an applicant required to submit?  

A brief description of the proposed stormwater facilities, including types of materials to be used, 

total square footage of proposed impervious areas, volume calculations, and a simple sketch plan 

showing the following information:  

 Location of proposed structures, driveways, or other paved areas with approximate 

surface area in square feet.  

 Location of any existing or proposed onsite septic system and/or potable water wells 

showing proximity to infiltration facilities.  

 Bucks or Montgomery County Conservation District erosion and sediment control 

―Adequacy‖ letter as required by Municipal, County or State regulations.  

  

B. Determination of Required Volume Control and Sizing Stormwater Facilities 

By following the simple steps outlined below in the provided example, an applicant can 

determine the runoff volume that is required to be controlled and how to choose the appropriate 

stormwater facility to permanently remove the runoff volume from the site. Impervious area 

calculations must include all areas on the lot proposed to be covered by roof area or pavement 

which would prevent rain from naturally percolating into the ground, including impervious 

surfaces such as sidewalks, driveways, parking areas, patios or swimming pools.  Sidewalks, 

driveways or patios that are designed and constructed to allow for infiltration are not included in 

this calculation.   

 

Site Plan Example:  Controlling runoff volume from a proposed home site  

 

Step 1: Determine Total Impervious Surfaces 

Impervious Surface   Area (sq. ft.)  

House Roof (Front) 14 ft. x 48 ft. = 672 sq. ft. 

House Roof (Rear) 14 ft. x 48 ft. = 672 sq. ft. 

Garage Roof (Left) 6ft. x 24 ft. = 144 sq. ft. 

Garage Roof (Right) 6 ft. x 24 ft. = 144 sq. ft. 

Driveway 12 ft. x 50 ft. = 1000 sq. ft. 

Walkway 4 ft. x 20 ft. = 80 sq. ft. 

   ----------------- 

 Total 

Impervious 

 3000 sq ft 
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Stormwater BMPs 

1. Four tree plantings; controls 24 cu. ft. of runoff.   

2. Infiltration Trench; 3 ft. (D) x 6 ft. (W) x 28.3 ft. (L)  

3. Rain Garden; 225 sq. ft.  

4. Dry Well; 3.5 ft. (D) x 9 ft. (L) x 9 ft. (W)   

5. Protect existing trees; reduces required volume 

control by 21 cu. ft.  

6. Minimize soil compaction; reduces required volume 

control by 13.8 cu. ft. if planted with meadow, and 

10. 4 cu. ft. if planted with lawn.  

Buck Property 
115 Buck Hill Drive 
Bucks City, PA  
Stormwater Facility Sketch Plan 
Submitted May 15, 2010 

 

Figure 1:  Sample Site Sketch Plan  
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Step 2: Determine Required Volume Control (cubic feet) using the following equation: 

 

Volume (cu. ft.) = (Total impervious area in square feet x 2 inches of runoff) /12 inches 

 

(3,000 sq. ft. x 2 inches of runoff) /12 inches = 500 cu. ft.
 

 

Step 3: Sizing the Selected Volume Control BMP  

 

Several Best Management Practices (BMPs), as described below, are suitable for small 

stormwater management projects. However, their application depends on the volume required to 

be controlled, how much land is available, and the site constraints. Proposed residential 

development activities can apply both non-structural and structural BMPs to control the volume 

of runoff from the site. A number of different volume control BMPs are described below. Note 

that Figure 1 is an example of how these BMPs can be utilized in conjunction to control the total 

required volume on one site. 

 

Structural BMPs 

 

1. Infiltration Trench 

An Infiltration Trench is a linear stormwater BMP consisting of a continuously perforated pipe at 

a minimum slope in a stone-filled trench. During small storm events, infiltration trenches can 

significantly reduce volume and serve in the removal of fine sediments and pollutants. Runoff is 

stored between the stones and infiltrates through the bottom of the facility and into the soil 

matrix. Runoff should be pretreated using vegetative buffer strips or swales to limit the amount 

of coarse sediment entering the trench which can clog and render the trench ineffective.  In all 

cases, an infiltration trench should be designed with a positive overflow.   

 

Design Considerations:  

 Although the width and depth can vary, it is recommended that Infiltration Trenches be 

limited in depth to not more than six (6) feet of stone. 

 Trench is wrapped in nonwoven geotextile (top, sides, and bottom). 

 Trench needs to be placed on uncompacted soils. 

 Slope of the Trench bottom should be level or with a slope no greater than 1%. 

 A minimum of 6" of topsoil is placed over trench and vegetated. 

 The discharge or overflow from the Infiltration Trench should be properly designed for 

anticipated flows. 

 Cleanouts or inlets should be installed at both ends of the Infiltration Trench and at 

appropriate intervals to allow access to the perforated pipe.  

 Volume of facility = Depth x Width x Length x Void Space of the gravel bed (assume 

40%). 

 

Maintenance:  

 Catch basins and inlets should be inspected and cleaned at least two times a year.  

 The vegetation along the surface of the infiltration trench should be maintained in good 

condition and any bare spots should be re-vegetated as soon as possible.   
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 Vehicles should not be parked or driven on the trench and care should be taken to avoid 

soil compaction by lawn mowers.   

 

 

Figure 3: Infiltration Trench Diagram 

 
Source:  PA BMP Guidance Manual, Chapter 6, page 42. 

 

Figure 4: Example of Infiltration Trench Installation 

 
Source:  PA BMP Guidance Manual, Chapter 6, Page 46.   
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Sizing Example for Infiltration Trench 

 

1. Determine Total Impervious Surface to drain to Infiltration Trench:   

Garage Roof (Left)  6 ft. x 24 ft. = 144 sq ft 

Driveway 12 ft. x 50 ft. = 1000 sq ft 

Walkway 4 ft. x 20 ft. = 80 sq ft 

 

2. Determine the required infiltration volume: 

 (1224 sq. ft. x 2 inches of runoff)/12 ft. = 204 cu. ft. / 0.4* = 510 cu. ft.                                           

(*0.4 assumes 40% void ratio in gravel bed)  

 

3. Sizing the infiltration trench facility:  

Volume of Facility = Depth x Width x Length  

 

Set Depth to 3 feet and determine required surface area of trench.   

 

510 cu. ft / 3 ft = 170 sq ft.  

 

The width of the trench should be greater than 2 times its depth (2 x D), therefore in this 

example the trench width of 6 feet selected. 

  

Determine trench length: L = 170 sq. ft. / 6 ft. = 28.3 ft.  

 

Final infiltration trench dimensions: 3 ft. (D) x 6 ft. (W) x 28.3 ft. (L)  

 

2. Rain Garden 

 

A Rain Garden is a planted shallow depression designed to catch and filter rainfall runoff. The 

garden captures rain from a downspout or a paved surface. The water sinks into the ground, 

aided by deep rooted plants that like both wet and dry conditions. The ideal location for a rain 

garden is between the source of runoff (roofs and driveways) and the runoff destination (drains, 

stream, low spots, etc).   

 

Design Considerations:  

 A maximum of 3:1 side slope is recommended. 

 The depth of a rain garden can range from 6 - 8 inches. Ponded water should not exceed 6 

inches.    

 The rain garden should drain within 72 hours. 

 The garden should be at least 10-20 feet from a building’s foundation and 25 feet from 

septic system drainfields and wellheads. 

 If the site has clay soils, soil should be amended with compost or organic material.   
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 Choose native plants.  See 

http://pa.audubon.org/habitat/PDFs/RGBrochure_complete.pdf for a native plant list. To 

find native plant sources go to www.pawildflower.org.   

 At the rain garden location, the water table should be at least 2' below the soil level. If 

water stands in an area for more than one day after a heavy rain you can assume it has a 

higher water table and is not a good choice for a rain garden.  

 

Maintenance: 

 Water plants regularly until they become established. 

 Inspect twice a year for sediment buildup, erosion and vegetative conditions. 

 Mulch with hardwood when erosion is evident and replenish annually.  

 Prune and remove dead vegetation in the spring season.  

 Weed as you would any garden.  

 Move plants around if some plants would grow better in the drier or wetter parts of the 

garden.   

 

Figure 5:  Rain Garden Diagram 

 
Source: PA BMP Guidance Manual, Chapter 6 Page 50 

 

Sizing Example for Rain Garden 

 

1. Pick a site for the rain garden between the source of runoff and between a low lying area, 

a.k.a., a drainage area.   

 

2. Perform an infiltration test to determine the depth of the rain garden:   

 Dig a hole 8″  x 8″  

 Fill with water and put a popsicle stick at the top of the water level.   

 Measure how far it drains down after a few hours (ideally 4). 

 Calculate the depth of water that will drain out over 24 hours.   

 

3. Determine total impervious surface area to drain to rain garden:   

House Roof (Front)  14 ft. x 48 ft. = 672 sq ft 

 

 

 

http://pa.audubon.org/habitat/PDFs/RGBrochure_complete.pdf
http://www.pawildflower.org/
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4. Sizing the rain garden:  

 

For this example the infiltration test determined 6″ of water drained out of a hole in 24 

hours.  The depth of the rain garden should be set to the results of the infiltration test so 

6″  is the depth of the rain garden. The sizing calculation below is based on controlling 1″  

of runoff. First divide the impervious surface by the depth of the rain garden.  

 

(672 sq ft / 6 ft.) = 112 sq. ft.  

 

In order to control 2″ of runoff volume, the rain garden area needs to be multiplied by 2.   

 

112 sq. ft. * 2 = 224 sq. ft. 

 

The rain garden should be about 225 sq. ft. in size and 6″ deep.   

 

3. Dry Well (a.k.a., Seepage Pit) 

 

A Dry Well, sometimes called a Seepage Pit, is a subsurface storage facility that temporarily 

stores and infiltrates stormwater runoff from the roofs of structures. By capturing runoff at the 

source, Dry Wells can dramatically reduce the increased volume of stormwater generated by the 

roofs of structures. Roof leaders connect directly into the Dry Well, which may be either an 

excavated pit filled with uniformly graded aggregate wrapped in geotextile, or a prefabricated 

storage chamber or pipe segment. Dry Wells discharge the stored runoff via infiltration into the 

surrounding soils. In the event that the Dry Well is overwhelmed in an intense storm event, an 

overflow mechanism (surcharge pipe, connection to a larger infiltration are, etc.) will ensure that 

additional runoff is safely conveyed downstream.    

 

Design Considerations:  

 Dry Wells typically consist of 18 to 48 inches of clean washed, uniformly graded 

aggregate with 40% void capacity (AASHTO No. 3, or similar). ―Clean‖ gravel fill 

should average one and one-half to three (1.5 – 3.0) inches in diameter. 

 Dry Wells are not recommended when their installation would create a significant risk for 

basement seepage or flooding. In general, 10 - 20 feet of separation is recommended 

between Dry Wells and building foundations. 

 The facility may be either a structural prefabricated chamber or an excavated pit filled 

with aggregate.   

 Depth of dry wells in excess of three-and-a-half (3.5) feet should be avoided unless 

warranted by soil conditions.   

 Stormwater dry wells must never be combined with existing, rehabilitated, or new septic 

system seepage pits. Discharge of sewage to stormwater dry wells is strictly prohibited. 

 

Maintenance:  

 Dry wells should be inspected at least four (4) times annually as well as after large storm 

events.   

 Remove sediment, debris/trash, and any other waste material from a dry well. 

 Regularly clean out gutters and ensure proper connections to the dry well.   
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 Replace the filter screen that intercepts the roof runoff as necessary.   

 

Figure 6:  Dry Well Diagram 

 
      Source: PA BMP Guidance Manual, Chapter 6, Page 65. 

 

Sizing Example for Dry Wells:  

 

1.  Determine contributing impervious surface area:  

 

House Roof (Rear)   14 ft. x 48 ft. = 672 sq. ft. 

 

2. Determine required volume control:  

 

(672 sq. ft. * 2 inches of runoff) / 12 inches = 112 cu. ft.    

 

  112 cu ft / 0.4 = 280 cu. ft. (assuming the 40% void ratio in the gravel bed)  

 

3. Sizing the dry well:   

 

Set depth to 3.5 ft; Set width equal to length for a square chamber. 

 

280 cu. ft. = 3.5 ft. x L x L; L = 9 ft.   

 

Dimensions = 3.5 ft. (D) x 9 ft. (L) x 9 ft. (W)   
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Non-Structural BMPs  

 

1. Tree Plantings and Preservation 

 

Trees and forests reduce stormwater runoff by capturing and storing rainfall in the canopy and 

releasing water into the atmosphere through evapotranspiration. Tree roots and leaf litter also 

create soil conditions that promote the infiltration of rainwater into the soil. In addition, trees and 

forests reduce pollutants by taking up nutrients and other pollutants from soils and water through 

their root systems. A development site can reduce runoff volume by planting new trees or by 

preserving trees which existed on the site prior to development. The volume reduction 

calculations either determine the cubic feet to be directed to the area under the tree canopy for 

infiltration or determine a volume reduction credit which can be used to reduce the size of any 

one of the planned structural BMPs on the site.     

 

Tree Considerations:  

 Existing trees must have at least a 4″ trunk caliper or larger. 

 Existing tree canopy must be within 100 ft. of impervious surfaces. 

 A tree canopy is classified as the continuous cover of branches and foliage formed by a 

single tree or collectively by the crowns of adjacent trees.  

 New tree plantings must be at least 6 ft. in height and have a 2″ trunk caliper.   

 All existing and newly planted trees must be native to Pennsylvania. See 

http://www.dcnr.state.pa.us/forestry/commontr/commontrees.pdf for a guide book titled 

Common Trees of Pennsylvania for a native tree list.   

 When using trees as volume control BMPs, runoff from impervious areas should be 

directed to drain under the tree canopy.   

 

Determining the required number of planted trees to reduce the runoff volume: 

 

1. Determine contributing impervious surface area: 

Garage Roof (Right)  6 ft. x 24 ft. = 144 ft 

 

2. Calculate the required control volume: 

(144 sq. ft. x 2 inches of runoff) / 12 inches = 24 cu. ft.  

 

3.  Determine the number of tree plantings:  

 

 A newly planted deciduous tree can reduce runoff volume by 6 cu. ft.   

 A newly planted evergreen tree can reduce runoff volume by 10 cu. ft.   

 

24 cu. ft./ 6 cu. ft.  = 4 Deciduous Trees   

 

Determining the volume reduction for preserving existing trees:   

 

1. Calculate approximate area of the existing tree canopy:   

http://www.dcnr.state.pa.us/forestry/commontr/commontrees.pdf
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~22 sq. ft. x ~23 sq. ft = 500 sq. ft.   

 

2. Measure distance from impervious surface to tree canopy: 35 ft.   

 

3. Calculate the volume reduction credit by preserving existing trees:  

 

 For Trees within 20 feet of impervious cover:  

Volume Reduction cu. ft. = (Existing Tree Canopy sq. ft.  x 1 inch) / 12   

 For Trees beyond 20 feet but not farther than 100 feet from impervious cover:  

Volume Reduction cu. ft. = (Existing Tree Canopy sq. ft.  x 0.5 inch) / 12    
 

(500 sq. ft. x 0.5 inches) / 12 = 21 cu. ft. 

 

This volume credit can be utilized in reducing the size of any one of the structural BMPs 

planned on the site.  For example, the 21 cu. ft. could be subtracted from the required 

infiltration volume when sizing the infiltration trench;  

 

510 cu. ft – 21 cu. ft. = 489 cu. ft.  

 

489 cu. ft. / 3 ft (Depth) = 163 / 6 ft. (Width) = 27.1 ft (Length) 

 

Using the existing trees for a volume credit would decrease the length of the infiltration 

trench to 27.1 ft. instead of 28.3 ft.  

 

2. Minimize Soil Compaction and Replant with Lawn or Meadow 

 

When soil is overly compacted during construction it can cause a drastic reduction in the 

permeability of the soil and rarely is the soil profile completely restored.  Runoff from vegetative 

areas with highly compacted soils similarly resembles runoff from an impervious surface.  

Minimizing soil compaction and re-planting with a vegetative cover like meadow or lawn, not 

only increases the infiltration on the site, but also creates a friendly habitat for a variety of 

wildlife species.   

 

Design Considerations:  

 Area shall not be stripped of topsoil. 

 Vehicle movement, storage, or equipment/material lay down shall not be 

permitted in areas preserved for minimum soil compaction.  

 The use of soil amendments and additional topsoil is permitted.   

 Meadow should be planted with native grasses.  Refer to Meadows and Prairies: 

Wildlife-Friendly Alternatives to Lawn at 

http://pubs.cas.psu.edu/FreePubs/pdfs/UH128.pdf for reference on how to 

properly plant the meadow and for a list of native species.   

 

http://pubs.cas.psu.edu/FreePubs/pdfs/UH128.pdf
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Determining the volume reduction by minimizing soil compaction and planting a meadow:  

 

1.  Calculate approximate area of preserved meadow:  

~22 sq. ft. x ~23 sq. ft = 500 sq. ft.   

 

2. Calculate the volume reduction credit by minimizing the soil compaction and planting a 

lawn/meadow:  

 

 For Meadow Areas: Volume Reduction (cu. ft.) = (Area of Min. Soil Compaction 

(sq. ft.) x 1/3 inch of runoff) / 12  

 

(500 sq. ft. x 1/3 inch of runoff) / 12 = 13.8 cu. ft.   

 

 For Lawn Areas: Volume Reduction (cu. ft.) = (Area of Min. Soil Compaction 

(sq. ft.) x 1/4 inch of runoff) / 12  

 

(500 sq. ft. x 1/4 inch of runoff) / 12 = 10.4 cu. ft.   

 

This volume credit can be used to reduce the size of any one of the structural BMPs on the site.   

See explanation under the volume credit for preserving existing trees for details. 

   

Alternative BMP to Capture and Reuse Stormwater  

 

Rain Barrels 

 

Rain barrels are large containers that collect drainage from roof leaders and temporarily store 

water to be released to lawns, gardens, and other landscaped areas after the rainfall has ended. 

Rain barrels are typically between 50 and 200 gallons in size. It is not recommended for rain 

barrels to be used as a volume control BMP because infiltration is not guaranteed after each 

storm event. For this reason, a rain barrel is not utilized in the site plan example.  However, the 

information is included to provide an alternative for a homeowner to utilize when considering 

capture and reuse stormwater methods.    

 

Design Considerations:  

 Rain barrels should be directly connected to the roof gutter/spout. 

 There must be a means to release the water stored between storm events to provide the 

necessary storage volume for the next storm.  

 When calculating rain barrel size, rain barrels are typically assumed to be 25% full 

because they are not always emptied before the next storm.   

 Use screens to filter debris and cover lids to prevent mosquitoes.   

 An overflow outlet should be placed a few inches below the top with an overflow pipe to 

divert flow away from structures.   

 It is possible to use a number of rain barrels jointly for an area.   
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Figure 2:  Rain Barrel Diagram and Examples 

 

 
  Sources: (top picture) http://www.citywindsor.ca/DisplayAttach.asp?AttachID=12348   

(bottom picture on left) http://repurposinglife.blogspot.com/2009/05/rainwater-harvesting.html 
                                        (bottom picture on right) http://www.floridata.com/tracks/transplantedgardener/Rainbarrels.cfm 
  

  

Sizing Example for a Rain Barrel 

 

1. Determine contributing impervious surface area: 

Garage Roof (Right)  6 ft. x 24 ft. = 144 sq ft 

 

2. Determine the amount of rainfall to be captured by the Rain Barrel. A smaller storm, no 

more than 2″, is recommended to calculate the runoff to be captured.  This example chose 

the 1″ storm event.  

 

3. Calculate the volume to be captured and reused:  

(144 sq. ft. x 1 inch of runoff )  / 12 inches = 12 cu. ft.  
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4.  Size the rain barrel: 

 

1 cu. ft. = 7. 48 gallons  

 

12 cu. ft. x 7.48 = 90 gallons 

90 gallons x (0.25*) = 22.5 gallons (*assuming that the rain barrel is always at least 25% 

full)  

 

90 gallons + 22.5 gallons = 112 gallons    

 

The rain barrel or barrels should be large enough hold at least 112 gallons of water. 
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http://www.dec.ny.gov/chemical/29072.html 
 
Pennsylvania 
Pennsylvania Stormwater Best Management Practices (2006) –  

http://164.156.71.80/WXOD.aspx?fs=2087d8407c0e00008000071900000719&ft=1 

 

Washington 

Stormwater Management Manual for Western Washington (August 2001) – 

http://www.ecy.wa.gov/programs/wq/stormwater/manual.html 

 

Federal 
 

Stormwater Best Management Practices in an Ultra-Urban Setting: Selection and Monitoring 

(FHWA) – http://www.fhwa.dot.gov/environment/ultraurb/3fs1.htm 

 

USEPA Infiltration Trench Fact Sheet (September 1999) – 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm 

 

Riparian Buffer References 
 

Alliance for the Chesapeake Bay, Pennsylvania Department of Environmental Protection, 

September 2000.   Forest Buffer Toolkit, Stream ReLeaf Program. 

 

Fike, Jean, June 1999.  Terrestrial & Palustrine Plant Communities of Pennsylvania, 

Pennsylvania Natural Diversity Inventory, The Nature Conservancy, Western Pennsylvania 

Conservancy, and Pennsylvania Department of Conservation and Natural Resources. 

 

Palone, R. S. and A. H. Todd (eds), 1997. Chesapeake Bay Riparian Handbook:  A Guide for 

Establishing and Maintaining Riparian Forest Buffers.  Chesapeake Bay Program and 

http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp
http://www.mde.state.md.us/Programs/WaterPrograms/SedimentandStormwater/stormwater_design/index.asp
http://www.metrocouncil.org/environment/Watershed/BMP/manual.htm
http://www.nj.gov/dep/stormwater/bmp_manual2.htm
http://164.156.71.80/WXOD.aspx?fs=2087d8407c0e00008000071900000719&ft=1
http://www.ecy.wa.gov/programs/wq/stormwater/manual.html
http://www.fhwa.dot.gov/environment/ultraurb/3fs1.htm
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm
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Northeastern Area State and Private Forestry.  Natural Resources Conservation Service 

Cooperative State Research Education and Extension Services. 

 

Penn State College of Agricultural Sciences, 1996. Establishing Vegetative Buffer Strips Along 

Streams to Improve Water Quality.  Publication # AGRS-67.  

 

Pennsylvania Association of Conservation Districts, Inc., Keystone Chapter, Soil and Water 

Conservation Society, Pennsylvania Department of Environmental Protection, Natural 

Resources Conservation Service, 1998.  Pennsylvania Handbook of Best Management 

Practices for Developing Areas.  Prepared by CH2MHill. 

 

The Federal Interagency Stream Restoration Working Group (FISRWG, 10/1998). Stream 

Corridor Restoration Principles, Processes, and Practices. GPO Item No. 0120-A; SuDocs 

No. A57.6/2:EN3/PT.653.  ISBN-0-934213-59-3.  Published October 1998.  Revised 

August 2000. 

 

Modeling Data 
The SCS Type II rainfall curve ~ National Oceanic and Atmospheric Administration (NOAA) 

Atlas 14 rain data corresponding to the Doylestown rain gage.  This data may be retrieved from 

the Atlas 14 website: http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html 

http://hdsc.nws.noaa.gov/hdsc/pfds/orb/pa_pfds.html
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APPENDIX A 

Comments Received on the Final Review  

of the Neshaminy Creek Watershed Stormwater Management Draft Plan  

and Model Ordinance 



 

 

 

 

 

       March 25, 2010 

 

 

By E-Mail (ajlambert@co.bucks.pa.us) & Regular Mail 

 

Ms. Alice J. Lambert 

Bucks County Planning Commission 

Neshaminy Manor Center - Building G 

1260 Almshouse Road 

Doylestown, PA  18901 

 

 

Subject: Neshaminy Creek Watershed Stormwater Management Draft Plan 

 

Dear Ms. Lambert: 

 

The Borough of Lansdale (Borough) has completed its review of the Neshaminy Creek Watershed 

Stormwater Management Draft Plan (draft plan) received by the Borough on March 2, 2010.  Based on 

our review this draft plan, we have the following comments and questions related to the report and 

model ordinance sections contained in the draft plan and suggestions for the soon to be final plan. 

 

General 

 

1) Thank you for incorporating some of the comments from our previous letters into the report 

and model ordinance. 

 

2) The report and model ordinance recommend a “one size fits all” regulatory approach to 

control stormwater quantity and quality in the watershed.  Thus, the requirements to regulate 

activities that may affect stormwater runoff are identical for all municipalities in the 

watershed, while the municipalities themselves are vastly different from one another in many 

aspects.  A number of their differences are noted throughout the report. 

 

There are 41 municipalities in the watershed, 13 Boroughs and 28 Townships.  Based on 

information provided in the draft plan, the Boroughs comprise approximately 6,082 acres of 

the 149,319 total acres in the watershed, which equates to only 4.1% of the total acres.  Land 

uses, population densities and development opportunities in the Boroughs are also typically 

significantly different from land uses, population densities and development opportunities in 

the Townships, which in turn makes their runoff contributions significantly different.  As 

such, local ordinances typically vary between, and within, Boroughs and Townships to 

account for their differences.  For example, zoning ordinances may include a 4 foot side yard 
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Ms. Alice Lambert  Page 2 

Bucks County Planning Commission 

 

 

 

setback requirement in a Borough and a 25 foot side yard setback requirement in a 

neighboring Township.  These types of differences may also exist in various areas of the 

same municipality.  Based on the differences between and within the municipalities in the 

watershed, the final version of the report and model ordinance must consider less stringent 

stormwater requirements for existing, higher population density, built-out areas compared to 

lower population density, developable areas. 

 

Report 

 

3) Page 15 – The information for the Borough in Table 5 appears to be incorrect.  The Borough 

does not expect major impact/changes between future and existing land uses do to 

commercial development.  The Borough does not expect to see a reduction in current 

meadow (virtually non-existent) or open space land uses in the future.  All future commercial 

or residential development in the Borough is anticipated to occur through re-development 

projects at existing, developed sites. 

 

4) Page 16 – Table 6 should include a description of the municipalities included in each sub 

watershed owing to the fact that it is very difficult to interpret this information from the map 

in Appendix D of the model ordinance. 

 

5) Page 26 – This portion of the report discusses the 2003 Neshaminy Creek TMDL.  Were any 

of the recommendations from this TMDL used to develop the report or model ordinance? 

 

6) Page 27 Section III – This section of the report discusses the development of the Watershed 

Hydrologic Computer Model.  What safety factors, if any, were included in the development 

of this computer model? 

 

7) Pages 31 Section IV – This section of the report discusses the standards and criteria for 

stormwater control.  It appears that the focus of this discussion is in regard to undeveloped 

areas.  What water quality and groundwater recharge/infiltration requirements are necessary 

for redeveloped sites? 

 

8) Pages 34 to 38 – The required controls for post development runoff volume are quite onerous 

for redevelopment projects.  Consideration must be given to implementing less stringent 

controls in built-out, higher population density areas as part of redevelopment projects 

compared to controls required in developable areas as part of the preparation of the final plan. 

 

9) Pages 38 to 40 – The required controls for peak rates of post development runoff are quite 

onerous for redevelopment projects.  Consideration must be given to implementing less 

stringent controls in built-out, higher population density areas as part of redevelopment 

projects compared to controls required in developable areas as part of the preparation of the 

final plan. 
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Ms. Alice Lambert  Page 3 

Bucks County Planning Commission 

 

 

 

 

10) Page 45 Exemptions – Please provide the technical basis for the 1,000 and 5,000 square foot 

exemptions for certain regulated activities. 

 

This section must clarify that gardening is not a regulated activity and is exempt from all 

report and model ordinance requirements (i.e., volume control standards, peak rate control 

standards and SWM site plan requirements, etc.) in the final plan. 

 

 According to the data contained in Table 4 of the report, 35 percent of the land use in the 

watershed is residential development between 1/3 and 4 acres.  This is the majority of the 

land use in the watershed, agricultural use is not even a close second at 17.7 percent.  Based 

on this information, activities involving less than or equal to 1/3 of an acre or 14,500 square 

feet should not be considered as regulated and should be exempt from all report and model 

ordinance requirements (i.e., volume control standards, peak rate control standards and SWM 

site plan requirements, etc.) in the final plan. 

 

It will be extremely difficult, if not impossible, for owners of small properties in high density 

population areas proposing minor construction projects to comply with all report and model 

ordinance requirements (i.e., volume control standards, peak rate control standards and SWM 

site plan requirements, etc.). due to site constraints.  Furthermore, municipalities will face an 

undue financial burden and the daunting task of attempting to implement and enforce these 

new requirements on the numerous minor construction projects completed every day which 

are proposed to be regulated activities in the near future as described in the draft plan. 

 

Model Ordinance 

 

1) All comments described in the report section above are incorporated by reference for their 

corresponding sections in the model ordinance. 

 

2) Are the suggested revisions to the Borough’s current stormwater ordinance based on the draft 

plan findings mandatory or optional?  If we do not believe the residents or business owners in 

the Borough can meet the requirements of the model ordinance in the final plan, what 

recourse does the Borough have? 

 

3) Stormwater from the Borough is discharged into the Neshaminy, Wissahickon and Skippack 

Creek Watersheds.  The Borough feels it would be unduly burdensome to modify our current 

stormwater ordinance or adopt a new ordinance which includes separate stormwater 

requirements based on the watershed in which a project is located.  In order to implement 

with the findings of the final plan, can we simply add language to our current stormwater 

ordinance which states that any projects within the Neshaminy Creek Watershed must 

comply and be consistent with the final plan and provide applicants with a copy of the study 

or its appropriate sections? 
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Ms. Alice Lambert  Page 4 

Bucks County Planning Commission 

 

 

 

4) Are minor revisions to the language included in the draft ordinance permitted or must the 

language be adopted verbatim? 

 

We look forward to your response to our comments and questions. 

 

       Very truly yours, 
 

 

 

       Daniel Shinskie 

       WWTP Superintendent 

 
cc:  J. Ziegler, Director of Utilities 

 J. Morgan, P.E., SC Engineers, Inc. 

 

Appendix A-4



Appendix A-5



Appendix A-6



Appendix A-7



Appendix A-8



Appendix A-9



Appendix A-10



Appendix A-11



Appendix A-12



Appendix A-13



Appendix A-14



EMAIL Sent to ajlambert@co.bucks.pa.us 
From Mario Canales [MCanales@PCS-Civil.com] 
On March 26, 2010 
 
 
Ms. Lambert: 
  
On behalf of my Municipal clients I would like to take this opportunity to offer the following comments and 
questions on the above referenced matter: 
  

1. Comment 1: I believe that having no exemption for volume control is impractical and onerous on 
homeowners. The installation of any size patio, sidewalk, garage, etc. would require the 
homeowner to hire a qualified professional to determine the amount of required capture, to do 
infiltration testing, and then determine the best method of mitigating the increased runoff. The 
cost of design, capturing, reusing, evapotranspiring, or infiltrating the additional volume will 
greatly exceed the cost of the initial project. And this does not even consider the permit and 
review cost. I believe there should be some volume exemption to handle the smaller projects. 

 

 
2. Comment 2: DEP should provide additional guidance on reuse and evapotranspiration if 

additional runoff volume must be permanently removed from the runoff flow. Our office has 
reviewed numerous project were infiltration was not an option because it did not meet the testing 
criteria of Model Ordinance Section 303.C.5 (poor soil conditions and/or high water or rock 
elevations). Table B-6 references the BMP manual but the only mention of reuse in the manual 
are vegetative roofs and cisterns, which are not practical for the average homeowner project. 
Evapotranspiration is mentioned in the manual but no guidance is given on how it came be used 
in these circumstances.   

 
 

3. Comment 3:  Page 30 of the model ordinance, Section 304.G.2, utilizes a 20 percent reduction in 
impervious surface. Are the individual municipalities allowed to modify this value to a more 
restrictive number? 

 
 

4. Comment 4:  Page 51 of the Plan, Section C, lists the provisions in the model ordinance that are 
required to be implemented by the municipalities. However, Article VIII of the Plan, Enforcement 
and Penalties, does not agree with Article VIII in the model ordinance, Prohibitions. Clarification 
should be provided as to which Article, enforcement or prohibitions, is required. 

 
If you have any questions on the above, please do not hesitate to contact me. 
  

Mario L. Canales, P.E.  
Municipal Engineer  

PICKERING, CORTS & SUMMERSON, INC. 

CONSULTING ENGINEERS, LAND SURVEYORS, PLANNERS & LANDSCAPE ARCHITECTS 

828 B Newtown-Yardley Road 

Newtown, PA 18940  

 

tel:   215-968-9300  ext:236 

fax:  215-968-3649  

 

e-mail: MCanales@PCS-Civil.com 

web site: www.PCS-Civil.com  

Appendix A-15

mailto:ajlambert@co.bucks.pa.us
mailto:mcanales@pcs-civil.com
http://www.pcs-civil.com/


 

THINK GREEN! Please consider the environmental impact before printing this e-mail. If you must print, 
please recycle. Thank you. 
 
Confidentiality Notice: This e-mail message, together with any attachments, contains information provided by Pickering, Corts & 
Summerson, Inc. (PCS) that may be confidential, proprietary, copyrighted and/or legally privileged. It is intended solely for the use of 
the individual or entity to which it is addressed. The unauthorized use, dissemination, distribution or reproduction of this e-mail, 
including attachments, is prohibited and may be unlawful. If you have received this message in error, please notify PCS immediately 
by reply e-mail and then delete all copies from your system. Thank you for your cooperation. 
 
Disclaimer: E-mail transmissions cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, 
lost, incomplete, or arrive late. The sender does not accept liability for any loss of information which may arise as the result of the 
transmission of this message. If verification is required, please request a hard copy. PCS regularly scans its systems for viruses. 
However, due to the complex nature of viruses, PCS cannot guarantee that all e-mails with a PCS address originated from its 
system or is virus free. PCS takes no responsibility for any virus that may be transmitted. PCS accepts no responsibility for any non-
business related content or content by a third party. 
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Email from Maryellen Saylor [MSaylor@PCS-Civil.com]Newtown Borough 
To:  ajlambert@co.bucks.pa.us 
Date: 3/26/2010 
 
 
Good afternoon Alice 
  
My comment is regarding the volume control for the projects that will result in an impervious surface area 
increase of less than 1,000 sf. For smaller projects, this can put a burden on homeowners who want to 
make improvements to their property such as patios, decks or additions relatively small in scope.  If the 
soil is not good for infiltration, it can be difficult for the homeowner.     
  
Thank you for the opportunity to comment. 
  
Maryellen Saylor 
(Newtown Borough Engineer) 

Maryellen Saylor, P.E.  
Project Manager  

PICKERING, CORTS & SUMMERSON, INC. 

CONSULTING ENGINEERS, LAND SURVEYORS, PLANNERS & LANDSCAPE ARCHITECTS 

828 B Newtown-Yardley Road 

Newtown, PA 18940  

 

tel:   215-968-9300  ext:252 

fax:  215-968-3649  

 

e-mail: MSaylor@PCS-Civil.com 

web site: www.PCS-Civil.com  

 
Confidentiality Notice: This e-mail message, together with any attachments, contains information provided by Pickering, Corts & 
Summerson, Inc. (PCS) that may be confidential, proprietary, copyrighted and/or legally privileged. It is intended solely for the use of 
the individual or entity to which it is addressed. The unauthorized use, dissemination, distribution or reproduction of this e-mail, 
including attachments, is prohibited and may be unlawful. If you have received this message in error, please notify PCS immediately 
by reply e-mail and then delete all copies from your system. Thank you for your cooperation. 
 
Disclaimer: E-mail transmissions cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, 
lost, incomplete, or arrive late. The sender does not accept liability for any loss of information which may arise as the result of the 
transmission of this message. If verification is required, please request a hard copy. PCS regularly scans its systems for viruses. 
However, due to the complex nature of viruses, PCS cannot guarantee that all e-mails with a PCS address originated from its 
system or is virus free. PCS takes no responsibility for any virus that may be transmitted. PCS accepts no responsibility for any non-
business related content or content by a third party. 

  

 
AJL: Response:  I think we should talk about this with the municipal engineer round table.  Both Delaware 
and Chester Counties allow exemption of volume controls for projects under 500 square feet.   
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August 13, 2010  
 
 
 
 
Alice J. Lambert, Environmental Planner 
Bucks County Planning Commission  
1260 Almshouse Road 
Dolyestown, PA 18901 
 
Sent via email: ajlambert@co.bucks.pa.us 
 
 
Dear Ms. Lambert,  
 
In late June, we received a copy of the Neshaminy Creek Watershed Stormwater Management 
Plan and Model Ordinance.  This plan and ordinance have been reviewed by DVRPC staff for 
consistency with DVRPC’s long-range plan Connections – The Regional Plan for a Sustainable 
Future.  This letter offers a summary of staff’s review and recommendation(s).  
 
Consistency with planning objectives:  
The Connections plan outlines a strategy for recentralization based on the land use, 
transportation, environmental, and economic competitiveness benefits that such a development 
pattern would bestow. DVRPC has many goals relating to land use, development, agriculture, 
natural resource conservation, and economic development. The Neshaminy Creek Watershed 
Stormwater Management Plan and Model Ordinance support many of those goals, including:  
 
 Manage Growth and Preserve Open Space  
DVRPC’s long-range plan recognizes the social, economic and ecological value of open space 
– agricultural lands, wooded lands, and natural areas, and calls for protecting an additional 
500,000 acres in the Delaware Valley region.  Both the Neshaminy Stormwater Management 
Plan and Model Ordinance call for non-structural stormwater control techniques that support 
development in appropriate places, while preserving open space or ecologically sensitive areas.  
Non-structural stormwater control includes: protecting sensitive areas or special features; 
preserving or improving riparian corridors; using cluster development ordinances; and 
concentrating multiple uses (Smart Growth), among other techniques.   
 
The Neshaminy Plan and Ordinance are consistent with DVRPC’s goal to manage growth and 
preserve open spaces.  
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 Manage Stormwater and Improve Water Quality  
As documented throughout the Neshaminy Plan and Ordinance, many municipalities report 
flooding, accelerated erosion, sedimentation, groundwater contamination, and surface water 
pollution.  Many of these problems are caused by inappropriate or historic development in 
floodplains, increase of impervious surfaces, and reduction of natural ecosystems (i.e. forests 
and riparian corridors).  DVRPC’s long-range plan establishes a goal and several policies to 
manage stormwater and improve the region’s water quality, including protecting and restoring 
riparian buffers and maintaining naturally-functioning floodplains, and promoting community-
scale green infrastructure.   
 
The Neshaminy Plan and Ordinance are consisted with DVRPC’s goal to manage stormwater 
and improve water quality.   
 
 Invest in Centers 
A key principle of DVRPC’s long-range plan is the concept of mixed use centers, suitable for all 
different types of communities – from existing neighborhood centers to planned town centers. 
Centers serve as a way to focus development to coordinate more efficient infrastructure 
systems, such as water, sewer, and transportation.  The Neshaminy Plan includes references to 
older development areas, such as Doylestown Borough and Bensalem Township, and calls for 
maintaining and upgrading stormwater systems.  The Plan also calls for non-structural 
stormwater techniques, such as cluster development.  The Ordinance, as nearly all stormwater 
ordinances do, focuses on new development, and does not mandate mixed use zoning, cluster 
or conservation design ordinances, and other regulations that promote smart growth.   
 
However, the Plan does call for development taking place in stages (of all different scales) to 
include the entire development plan to determine conformance on a cumulative basis.  The 
example given is: a property owner proposes a 300-square foot shed after adoption of the 
ordinance and is exempt from stormwater requirements.  At a later date, the owner proposes to 
construct and garage and driveway adding an additional 1200 square feet of impervious 
surface. The owner must now submit a site plan with stormwater control requirements for the 
total impervious surface of 1500 square feet.  While this may seem burdensome for a property 
owner, it allows the municipality to account for and manage incremental development over time 
– a predicament that many development communities and mature suburbs find themselves in.   
 
The Neshaminy Plan and Ordinance are consistent with DVRPC’s goal to invest in centers, but 
DVRPC staff recommends that the Planning Commission work with municipalities to develop 
zoning ordinances that support infill development, smart growth, and conservation design.   
 
 Enhance Community Design 
The Neshaminy Plan identifies eight municipalities in Bucks County as areas where the most 
growth is expected.  DVRPC’s long-range plan identifies “future growth” areas in several of 
these municipalities.  Several municipalities – Hilltown Township, Plumstead Township, 
Warrington, and Warwick – are identified as growing suburbs, while the others – Doylestown 
Township, Lower Makefield, and Upper Southampton – are developed communities/mature 
suburbs.  DVRPC promotes mixed use, walkable communities, appropriate infill development, 
and traditional design in these communities for numerous reasons, such as attracting new 
residents, growing the regional economy, reducing automobile use, safety, and cost-savings for 
new roads and infrastructure.  These types of community design are also referenced in the 
Neshaminy Plan and Ordinance as non-structural stormwater control techniques.   
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While the Plan is consistent with DVRPC’s goal, DVRPC recommends that municipalities in this 
watershed, as well as throughout the Delaware Valley region, adopt form-based zoning and 
design guidelines, develop incentives for infill development, and invest in TDR programs (if 
applicable), and implement and advocate for “green streets” and sustainable site design.   
 
 Promote Community Green Infrastructure  
DVRPC’s long-range plan promotes the installation and maintenance of green infrastructure 
throughout the region’s urban, suburban and rural communities.  “Community green 
infrastructure” consists of street trees, tree trenches, rain gardens, green streets, green 
schoolyards, green roofs, small parks, landscaping and other forms of “naturalized” stormwater 
infiltration.  The Neshaminy Plan and Ordinance include structural and non-structural 
stormwater control techniques, both of which have green infrastructure elements.  A lengthy 
section on tree planting and tree preservation is included in the Model Ordinance (Appendix I).  
 
While the Neshaminy Plan and Ordinance are consistent with DVRPC’s goals, DVRPC 
recommends that green roofs be included in the list of structural techniques.  
 
General Comments  
 
DVRPC staff finds the Neshaminy Creek Watershed Stormwater Management Plan and Model 
Ordinance consistent with DVRPC’s planning objectives.  
 
Thank you for providing us the opportunity to review and comment on the plan and model 
ordinance. We look forward to working with the Bucks County Planning Commission in the 
future.    
 
 
Sincerely, 
 
Sent via email  
 
Alison Hastings, PP/AICP    Chris Linn, AICP 
Senior Environmental Planner   Senior Environmental Planner 
ahastings@dvrpc.org      clinn@dvrpc.org  
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BUCKS COUNTY PLANNING COMMISSION 
 

Minutes of Meeting 

August 4, 2010 

 

MEMBERS PRESENT: Joseph A. Cullen, Jr.; Darrin M. Hoffman; Raymond (Skip) W. Goodnoe; 

Ed Kisselback, Jr.; David R. Nyman; Carol A. Pierce; Walter Wydro 

 

STAFF PRESENT: Charles T. McIlhinney; Lynn T. Bush; Timothy A. Koehler; David P. 

Johnson; Donna W. Byers; Arthur F. Breitinger; Marie Monaghan; Dennis 

P. Livrone; Paul W. Gordon; Alice J. Lambert; David C. Zipf; Michael A. 

Roedig; Matthew M. Walters 

GUESTS: John McGowan and Mike Kelly – Warrington Coalition 

 

CALL TO ORDER: Mr. Hoffman called the meeting to order at 2:00 PM with the pledge of allegiance. 

 

APPROVAL OF MINUTES OF THE MEETING OF JULY 7, 2010:  
 Mr. Kisselback said he believed that at the July 7th meeting he made the motion recommending 

the County Commissioners name The Almshouse building’s 4th floor conference room: “Robert 

H. Grunmeier Meeting Room”. Mr. Goodnoe concurred. Upon motion of Mr. Wydro, seconded 

by Ms. Pierce, with the vote being 7-0, the minutes of the July 7, 2010 meeting were approved as 

corrected. There were no abstentions. 

 

INFORMATION ITEMS 

 Chairman’s Report 

Mr. Hoffman said a Delaware Valley Regional Planning Commission (DVRPC) 

representative attended last month’s meeting; however his attendance was not made known to 

the board. Ms. Bush said that while the individual who attended last month’s meeting attends 

regular citizen committee meetings, DVRPC has made it clear that he is not a representative 

of DVRPC. Mr. Hoffman said that the individual misrepresented himself to him; but added 

that he would like the presence of guests made known to the board in the future. 

 

Mr. Hoffman said he appreciates the patience of the board and staff for attending longer 

meetings and preparing presentations for the Bucks County Comprehensive Plan Update. 

 

Mr. Hoffman asked Ms. Bush if the BCPC had received anything further from Warrington 

Township on the land development plans for TEVA Pharmaceuticals, Inc. Ms. Bush replied 

yes, although Warrington Township has made no request of the BCPC to prepare a review. 

 

Mr. Hoffman asked if things were moving forward with recognizing the late, former long-

time member Robert Grunmeier, by naming the 4th floor conference room of The Almshouse 

building after Mr. Grunmeier. Ms. Bush said she reported to the commissioners and made a 

motion, and also put the request in a memorandum to the Commissioners as well as spoke 

with Commissioner Martin. Commissioner Martin suggested the name read Robert H. 

“Barney” Grunmeier. The board discussed and agreed that the naming of the 4th floor 

conference room would take place at the December 2010 board meeting. Mr. Kisselback and 

Mr. Cullen volunteered to make the preparations for the December board/staff party. 

 

 Executive Director’s Report 

Ms. Bush submitted the Executive Director’s Report and requested the report stand as 

written. 

  

Ms. Bush reported that to date the county has received 1100 electronic and over 100 paper 

responses to the Bucks County Comprehensive Plan Update Survey. Preliminary results 
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reveal most residents value open space/farmland and historic preservation; least like traffic 

congestion and high taxes; and the level of satisfaction for existing community services is 

very high. Ms. Bush presented the board with draft posters that will be displayed at the 

Middletown Grange Fair and other various locations throughout the county in the ongoing 

effort to survey the public. Ms. Bush said the County will not be posting the comprehensive 

plan survey on Facebook, but a request was made to staff to send the survey to their youngest 

Bucks County friends. 

 

Ms. Bush commented on a recent newspaper article that reported on new legislation that will 

allow automatic development permit extension on already approved plan permits. Ms. Bush 

provided the board with a scenario on how a permit that would have expired in 2008 will 

now extend to 2013. Ms. Bush said the new law that was written into the 2010/2011 

Pennsylvania State Budget will have a resounding effect on municipalities and is somewhat 

applicable to stormwater management rules that will be presented at today’s meeting. The 

board discussed protections given under original plan submissions. 

 

 Bucks County Comprehensive Plan Update: Stormwater 

Ms. Lambert provided a PowerPoint presentation (Attachment A) on the Stormwater 

Management component of the Comprehensive Plan. Ms. Lambert began her presentation 

with an introduction to stormwater management basics and the purpose of stormwater 

management planning. Highlights of Ms. Lambert’s presentation included stormwater 

regulations, stormwater problems and issues, facilities management and future planning. 

 

Mr. Hoffman polled the board for questions. 

 

In her presentation, Ms. Lambert stated that Warminster Township provided credits in 

exchange for use of porous surfaces. Mr. Kisselback asked Ms. Lambert how the credits were 

applied. Ms. Lambert answered that credits may be given by way of allowing more 

impervious surface area. 

 

Mr. Hoffman asked Ms. Lambert what maintenance porous pavement requires and whether it 

degrades over time. Ms. Lambert replied that regular vacuuming is recommended. Ms. Bush 

said Gilmore Engineering’s New Britain office has had a porous surface for more than eleven 

years. Mr. Livrone added that the porous pavement at Morris Arboretum is still functioning 

and has been in place for many years. Mr. Hoffman suggested adding language in the 

comprehensive plan on maintenance of porous pavement. 

 

Mr. Hoffman questioned the impact of heavy metal runoff with detention basins and rain 

gardens. Ms. Lambert stated detention basins would essentially only detain water and then 

relocate water to streams; when designing with nature, soil has the ability to protect naturally 

allowing some heavy metals to infiltrate the ground. Mr. Nyman added that certain wetland 

plants will uptake heavy metals through absorption. Mr. Livrone said they are looking at 

combining techniques to control volume for Best Management Practices (BMPs). 

 

Mr. Kisselback told Ms. Lambert her presentation was excellent and asked if the information 

shared today could be assembled into a monthly informational newsletter or packet for 

residents. Ms. Lambert responded that under MS4 permits (Municipal Separate Stormwater 

Sewer Systems), municipalities are already obligated to provide educational information to 

residents. Mr. Livrone sited educational efforts made by the BCPC and DEP, but added that 

the BCPC could supplement information to municipalities.  

 

 Neshaminy Creek Watershed Stormwater Management Plan 

Ms. Lambert provided a PowerPoint presentation (Attachment B) on the Neshaminy Creek 

Watershed Stormwater Management Plan which was developed in accordance with the 
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requirements of the Pennsylvania Stormwater Management Act 167 of 1978 that requires all 

Pennsylvania counties prepare stormwater management plans for designated watersheds. Ms. 

Lambert provided a synopsis and highlighted sections of the plan. Ms. Lambert said the 

Neshaminy Plan is an update of two existing plans, the Neshaminy Creek Watershed SMP 

(1992) and the Little Neshaminy Creek Watershed SMP (1996). A Public Hearing and 

Commissioner adoption of the plan is scheduled on August 18, 2010. Once the plan has been 

adopted, the plan will be sent to the Pennsylvania Department of Environmental Protection 

(PaDEP) for approval.  DEP has 90 days to review and approve the plan.  Ms. Lambert said 

within six months following approval by PaDEP, municipalities must adopt or amend their 

stormwater ordinance to be consistent with the plan. Board discussion focused on standards 

and criteria, controlling runoff, reducing rate of runoff and peak rate control. 

 

Mr. Hoffman asked whether regulation exceptions have changed in the plan for impervious 

surface areas of 1,000 to 5,000 square feet. Ms. Lambert said it is an option although three 

municipalities already have in place residential regulation exceptions up to 2,000 square feet 

of impervious surface. Mr. Livrone added that DEP is moving municipalities toward higher 

thresholds and DEP’s preference is that there are no exceptions. Mr. Livrone further stated 

that he does not think exceptions would affect larger development. 

 

Mr. Kisselback questioned whether there would be a different type of stormwater 

management plan for properties that are primarily made up of clay soil. Ms. Lambert stated 

that percolation tests are not required; options for clay soils may include wet pond detention 

and planting more vegetation. Mr. Koehler suggested runoff capture and reuse would be 

another option and further stated that emphasis is on greater peak rate control, water quality, 

volume control, and resources as a result of infiltration.  

 

Mr. Hoffman asked who enforces and ensures systems are being built as designed. Ms. Bush 

responded that municipalities are responsible under MS4 rules and that DEP has come a long 

way in being more innovative and making sure municipalities meet the requirements of MS4. 

 

Mr. Nyman made a motion, seconded by Ms. Pierce to recommend the Commissioners adopt 

the Neshaminy Stormwater Management Plan. The board voted unanimously in favor of the 

recommendation. 

 

Mr. Hoffman thanked Ms. Lambert for her great presentation. 

 

ACTION ITEMS 

 Act 247 Reviews 

The reviews of August 4, 2010 were mailed to the board for their review prior to the meeting. 

On motion of Mr. Kisselback, seconded by Mr. Goodnoe, the board approved the August 4, 

2010 Act 247 reviews. 

 

Mr. Hoffman raised for discussion final approval on the proposed Justice Center. The board 

discussed conditions Doylestown Borough is imposing as well as the scheduled demolition of 

the old parking garage. Mr. Kisselback asked whether the Justice Center will be LEED 

(Leadership in Energy and Environmental Design) certified to which Ms. Bush responded no. 

 

OLD BUSINESS: Mr. Nyman reported that the Bylaws Committee has finalized a Bucks County 

Planning Commission Bylaws draft that could be looked at today or tabled to the next meeting. 

Ms. Pierce commented on regular attendance, stating that the way Article I §5 of the draft is 

written sounds as if one could be appointed to the board and never show up for meetings. Mr. 

Nyman said the Bylaws were drafted to reflect what the Pennsylvania Municipalities Code has in 

place. Mr. McIlhinney responded that if a member does not present at meetings it would be 

considered nonfeasance and a motion may be made recommending the commissioners remove 

Appendix A-26



the member from the board. Mr. McIlhinney said that policy or guidelines could be something 

to consider, however it would be difficult to tie-down specific policy due to individual 

situations that may arise and should be taken into consideration. Mr. Hoffman stated that 

typically if someone cannot make regular meetings they make the decision to resign from the 

board. Ms. Bush said board members usually inform the BCPC when they cannot attend a 

meeting. Ms. Pierce added that she believes this is a valid point and stressed the importance 

of having an attendance policy. Mr. Kisselback said the language in the June 24, 1998 

proposal seemed to make sense, and suggested presenting it to the county commissioners for 

their viewpoint. Mr. McIlhinney said he does not think the board needs commissioner 

approval. At the recommendation of Mr. McIlhinney, a Bylaws Committee meeting was 

scheduled preceding the next BCPC meeting. 

 

Mr. Kisselback thanked Mr. McIlhinney for providing him with information he had 

researched on cell phone texting while driving. 

  
NEW BUSINESS:  There was no new business. 

 

PUBLIC COMMENTS: John McGowan of the Warrington Coalition – a group formed to promote good 

planning in Warrington Township, presented to the board wishing to thank the BCPC for the 

comments written in the TEVA Pharmaceuticals, Inc. review. The board thanked Mr. McGowan 

for presenting, adding that the preliminary plan of subdivision and land development, BCPC 

Review #11731, was before the BCPC board as an advisory group from a procedural standpoint 

and not as a controlling body. Ms. Bush said that although further plans have been submitted to 

the BCPC, the BCPC does not respond unless the municipality requests a review, and to date 

Warrington Township has not done so. Mr. McGowan asked the board if and when it gets to that 

point would the board listen to the public. Ms. Bush responded yes. Mr. Hoffman added that 

questions on issues may be submitted to the board prior to meetings. Mr. McGowan asked 

whether anyone from the BCPC attended any TEVA meetings. Ms. Bush answered yes, as 

observers. Mr. McGowan thanked the board for their consideration. 

 

Mike Kelly of the Warrington Coalition expressed his concerns to the BCPC stating that changes 

occur at every Warrington Township TEVA meeting. Mr. Kelly commented on the amount of 

truck traffic that will result on the already strained roadways; the possibility of the site becoming 

world headquarters for TEVA; water quality issues; and stormwater issues due to the  substantial 

impervious surface area. Mr. Kelly said their group cannot get any reaction from Warrington 

Township and feels they do not allow the public to comment on some issues. Mr. Kelly is 

concerned that there may be a political agenda involved and said he is troubled the Township has 

not yet considered any recommendations put forth by the BCPC.  

 

Mr. Kelly stated that the Warrington Coalition cannot get any cooperation from Warrington 

Township and now that the Warrington Township Planning Commission has three new members, 

they do not know who they are to contact concerning issues. Mr. Kelly asked the board who, as 

citizens, they should contact with procedural questions. Mr. Hoffman told Mr. Kelly that he 

should question the Board of Supervisors (BOS) at the local municipality where the application 

has been submitted as the BOS is the approving body. Mr. Hoffman added that citizens concerns 

should be raised during the planning process. Mr. Nyman suggested the group ask an attorney to 

interpret the laws. Mr. Kisselback told Mr. Kelly he is right is keeping on top of the issues and 

also suggested seeking the guidance of an attorney. Mr. Pierce suggested that if township 

meetings are not televised, attending the meetings may provide insight into the operations of the 

municipality. Mr. Kelly said that they have given thought to videotaping meetings. 
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Mr. Kelly finished comment by stating that he was aware of the zoning when he moved to the 

area, but he does not believe the proposed plan is in keeping with the zoned village mixed-use as 

outlined in the comprehensive plan. Mr. Kelly thanked the board for their consideration. 

 

PRESS QUESTIONS:  There were no press questions. 

 

ADJOURNMENT:  Upon the motion of Mr. Nyman, seconded by Ms. Pierce, the meeting adjourned at 

4:35 PM. 

 

Submitted by, 

       Donna Byers, Staff Secretary 
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STORM WATER MANAGEMENT ACT 
Act of Oct. 4, 1978, P.L. 864, No. 167 

AN ACT 
 

Providing for the regulation of land and water use for flood control and 
storm water management purposes, imposing duties and conferring 
powers on the Department of Environmental Resources, 
municipalities and counties, providing for enforcement, and making 
appropriations. 

 
TABLE OF CONTENTS 

 
Section 1. Short title. 
Section 2. Statement of legislative findings. 
Section 3. Purpose and policy. 
Section 4. Definitions. 
Section 5. Watershed storm water plans and contents. 
Section 6. Municipal and public participation in watershed 

planning. 
Section 7. Joint plans and coordination of planning. 
Section 8. Adoption and amendment. 
Section 9. Review and approval by the department. 
Section 10. Failure to submit plan; mandamus. 
Section 11. Effect of watershed storm water plans. 
Section 12. Failure of municipalities to adopt implementing 

ordinances. 
Section 13. Duty of persons engaged in the development of land. 
Section 14. Powers and duties of the Department of Environmental 

Resources. 
Section 15. Civil remedies. 
Section 16. Preservation of existing rights and remedies. 
Section 17. Grants and reimbursements to municipalities and 

counties. 
Section 18. Appropriations. 
Section 19. Repealer and savings clause. 
Section 20. Effective date. 
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 The General Assembly of the Commonwealth of Pennsylvania 
hereby enacts as follows: 
 
Section 1. Short title. 

This act shall be known and may be cited as the "Storm Water 
Management Act." 
 
Section 2. Statement of legislative findings. 
 The General Assembly finds that: 

(1) Inadequate management of accelerated runoff of storm 
water resulting from development throughout a watershed increases 
flood flows and velocities, contributes to erosion and sedimentation, 
overtaxes the carrying capacity of streams and storm sewers, greatly 
increases the cost of public facilities to carry and control storm water, 
undermines flood plain management and flood control efforts in 
downstream communities, reduces ground-water recharge, and 
threatens public health and safety. 

(2) A comprehensive program of storm water management, 
including reasonable regulation of development and activities causing 
accelerated runoff, is fundamental to the public health, safety and 
welfare and the protection of the people of the Commonwealth, their 
resources and the environment. 
 
Section 3. Purpose and policy. 
 The policy and purpose of this act is to: 

(1) Encourage planning and management of storm water 
runoff in each watershed which is consistent with sound water and land 
use practices. 

(2) Authorize a comprehensive program of storm water 
management designated to preserve and restore the flood carrying 
capacity of Commonwealth streams; to preserve to the maximum extent 
practicable natural storm water runoff regimes and natural course, 
current and cross-section of water of the Commonwealth; and to protect 
and conserve ground waters and ground-water recharge areas. 

(3) Encourage local administration and management of storm 
water consistent with the Commonwealth's duty as trustee of natural 
resources and the people's constitutional right to the preservation of 
natural, economic, scenic, aesthetic, recreational and historic values of 
the environment. 
 
Section 4. Definitions. 
 The following words and phrases when used in this act shall have, 
unless the context clearly indicates otherwise, the meanings given to 
them in this section: 
 "Department."  The Department of Environmental Resources of the 
Commonwealth of Pennsylvania. 
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 "Municipality."  A city, borough, town or township, or any county or 
other governmental unit when acting as an agent thereof, or any 
combination thereof acting jointly. 
 "Pennsylvania Municipalities Planning Code."  The act of July 31, 
1968 (P.L.805, No.247), as amended. 
 "Person."  An individual, partnership, public or private association 
or corporation, firm, trust, estate, municipality, governmental unit, public 
utility or any other legal entity whatsoever which is recognized by law as 
the subject of rights and duties. Whenever used in any section 
prescribing or imposing a penalty, the term "person" shall include the 
members of a partnership, the officers, members, servants and agents 
of an association, officers, agents and servants of a corporation, and the 
officers of a municipality or county, but shall exclude any department, 
board, bureau or agency of the Commonwealth. 
 "Public utility service."  The rendering of the following services for 
the public: 

(1) gas, electricity or steam production, generation, 
transmission or distribution; 

(2) water diversion, pumping, impoundment, or distribution; 
(3) railroad transportation of passengers or property; 
(4) operation of a canal, turnpike, tunnel, bridge, wharf or 

similar structure; 
(5) transportation of natural or artificial gas, crude oil, gasoline 

or petroleum products, materials for refrigeration or other fluid 
substances by pipeline or conduit; 

(6) telephone or telegraph communications; and 
(7) sewage collection, treatment or disposal. 

 "Storm water."  Drainage runoff from the surface of the land 
resulting from precipitation or snow or ice melt. 
 "Watershed."  The entire region or area drained by a river or other 
body of water, whether natural or artificial. 
 "Watershed storm water plan."  A plan for storm water management 
adopted by a county in accordance with section 5. 
 
 Compiler's Note:  The Department of Environmental Resources, 

referred to in the def. of "department," was abolished by 
Act 18 of 1995. Its functions were transferred to the 
Department of Conservation and Natural Resources and 
the Department of Environmental Protection. 

 
Section 5. Watershed storm water plans and contents. 
 (a) Within two years following the promulgation of guidelines by 
the department pursuant to section 14, each county shall prepare and 
adopt a watershed storm water management plan for each watershed 
located in the county as designated by the department, in consultation 
with the municipalities located within each watershed, and shall 
periodically review and revise such plan at least every five years. The 
department may, for good cause shown, grant an extension of time to 
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any county for the preparation and adoption of a watershed storm water 
management plan. 
 (b) Each watershed storm water plan shall include, but is not 
limited to: 

(1) a survey of existing runoff characteristics in small as well 
as large storms, including the impact of soils, slopes, vegetation and 
existing development; 

(2) a survey of existing significant obstructions and their 
capacities; 

(3) an assessment of projected and alternative land 
development patterns in the watershed, and the potential impact of 
runoff quantity, velocity and quality; 

(4) an analysis of present and projected development in flood 
hazard areas, and its sensitivity to damages from future flooding or 
increased runoff; 

(5) a survey of existing drainage problems and proposed 
solutions; 

(6) a review of existing and proposed storm water collection 
systems and their impacts; 

(7) an assessment of alternative runoff control techniques and 
their efficiency in the particular watershed; 

(8) an identification of existing and proposed State, Federal 
and local flood control projects located in the watershed and their 
design capacities; 

(9) a designation of those areas to be served by storm water 
collection and control facilities within a ten-year period, an estimate of 
the design capacity and costs of such facilities, a schedule and 
proposed methods of financing the development, construction and 
operation of such facilities, and an identification of the existing or 
proposed institutional arrangements to implement and operate the 
facilities; 

(10) an identification of flood plains within the watershed; 
(11) criteria and standards for the control of storm water runoff 

from existing and new development which are necessary to minimize 
dangers to property and life and carry out the purposes of this act; 

(12) priorities for implementation of action within each plan; 
and 

(13) provisions for periodically reviewing, revising and updating 
the plan. 
 (c) Each watershed storm water plan shall: 
 (1) contain such provisions as are reasonably necessary to 
manage storm water such that development or activities in each 
municipality within the watershed do not adversely affect health, safety 
and property in other municipalities within the watershed and in basins 
to which the watershed is tributary; and 
 (2) consider and be consistent with other existing municipal, 
county, regional and State environmental and land use plans. 
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Section 6. Municipal and public participation in watershed 
planning. 

 (a) The county shall establish, in conjunction with each watershed 
storm water planning program, a watershed plan advisory committee 
composed of at least one representative from each municipality within 
the watershed, the county soil and water conservation district and such 
other agencies or groups as are necessary and proper to carry out the 
purposes of the committee. 
 (b) Each committee shall be responsible for advising the county 
throughout the planning process, evaluating policy and project 
alternatives, coordinating the watershed storm water plans with other 
municipal plans and programs, and reviewing the plan prior to adoption. 
 (c) Prior to adoption, each plan shall be reviewed by the official 
planning agency and governing body of each municipality, the county 
planning commission and regional planning agencies for consistency 
with other plans and programs affecting the watershed. All such reviews 
shall be submitted to the department with the proposed plan. 
 
Section 7. Joint plans and coordination of planning. 
 Where a watershed includes land in more than one county, the 
department may require the affected counties to prepare, adopt and 
submit a joint plan for the entire watershed. 
 
Section 8. Adoption and amendment. 
 (a) Prior to adoption or amendment of a watershed storm water 
plan, the county shall hold a public hearing pursuant to public notice of 
not less than two weeks.  The notice shall contain a brief summary of 
the principal provisions of the plan, and a reference to the places within 
each affected municipality where copies may be examined or purchased 
at cost. 
 (b) Adoption or amendment of the plan shall be by resolution 
carried by an affirmative vote of at least a majority of the members of 
the county governing body.  The resolution shall refer expressly to the 
maps, charts, textual matter and other materials intended to form the 
whole or part of the official plan, or amendment thereto, and the action 
shall be recorded on the adopted plan, part or amendment. 
 
Section 9. Review and approval by the department. 
 (a) The department shall, in consultation with the Department of 
Community Affairs, review all watershed storm water plans and 
revisions or amendments thereto.  It shall approve the plan if it 
determines: 
 (1) that the plan is consistent with municipal flood plain 
management plans, State programs which regulate dams, 
encroachments, and water obstructions, and State and Federal flood 
control programs; and 

Appendix B-8



- 6 - 

 (2) that the plan is compatible with other watershed storm 
water plans for the basin in which the watershed is located, and is 
consistent with the policies and purposes of this act. 
 (b) Should the department neither approve or disapprove a 
watershed plan or amendment or revision thereto within 90 days of its 
submission to the department, the plan or amendment or revision shall 
be deemed to be approved. 
 (c) Any person aggrieved by a final decision of the department 
approving or disapproving a watershed plan or amendment thereto, may 
appeal the decision to the Environmental Hearing Board in accordance 
with the provisions of section 1921-A of the act of April 9, 1929 
(P.L.177, No.175), known as "The Administrative Code of 1929," and 
the "Administrative Agency Law." ((c) repealed in part Oct. 5, 1980, 
P.L.693, No.142) 
 
 Compiler's Note:  The Department of Community Affairs, referred 

to in subsec. (a), was abolished by Act 58 of 1996 and its 
functions were transferred to the Department of 
Community and Economic Development. 

 
Section 10. Failure to submit plan; mandamus. 
 The department may institute an action in mandamus to compel 
counties to adopt and submit plans in accordance with this act.  
(10 repealed in part Oct. 5, 1980, P.L.693, No.142) 
 
 Compiler's Note:  Section 504 of Act 164 of 1980 provided that 

section 10 is repealed insofar as it is inconsistent with 
Act 164. 

 
Section 11. Effect of watershed storm water plans. 
 (a) After adoption and approval of a watershed storm water plan in 
accordance with this act, the location, design and construction within the 
watershed of storm water management systems, obstructions, flood 
control projects, subdivisions and major land developments, highways 
and transportation facilities, facilities for the provision of public utility 
services and facilities owned or financed in whole or in part by funds 
from the Commonwealth shall be conducted in a manner consistent with 
the watershed storm water plan. 
 (b) Within six months following adoption and approval of the 
watershed storm water plan, each municipality shall adopt or amend, 
and shall implement such ordinances and regulations, including zoning, 
subdivision and development, building code, and erosion and 
sedimentation ordinances, as are necessary to regulate development 
within the municipality in a manner consistent with the applicable 
watershed storm water plan and the provisions of this act. 
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Section 12. Failure of municipalities to adopt implementing 
ordinances. 

 (a) If the department finds that a municipality has failed to adopt or 
amend, and implement such ordinances and regulations as required by 
section 11, the department shall provide written notice of violation to the 
municipality. 
 (b) Within 60 days of receipt of the notice of violation, the 
municipality shall report to the department the action which it is taking to 
comply with the requirement or regulation. 
 (c) If within 180 days of receipt of the notice of violation, the 
municipality has failed to comply with such requirement or regulation, as 
determined by the department, the department shall notify the State 
Treasurer to withhold payment of all funds payable to the municipality 
from the General Fund.  Provided, that prior to any withholding of funds, 
the department shall give both notice to the municipality of its intention 
to notify the State Treasurer to withhold payment of funds and the right 
to appeal the decision of the department within the 180-day period 
following notification. The hearing shall be conducted before the 
Environmental Hearing Board in accordance with the provisions of the 
act of April 9, 1929 (P.L.177, No.175), known as "The Administrative 
Code of 1929," and Chapters 5 and 7 of Title 2 (Administrative Law and 
Procedure), of the Pennsylvania Consolidated Statutes. If an appeal is 
filed within the 180-day period, funds shall not be withheld from the 
municipality until the appeal is decided. 
 (d) Any person, other than a municipality, aggrieved by an action 
of the department shall have the right within 30 days of receipt of notice 
of such action to appeal such action to the Environmental Hearing 
Board, pursuant to section 1921-A, act of April 9, 1929 (P.L.177, 
No.175), known as "The Administrative Code of 1929," and the 
provisions of Chapters 5 and 7 of Title 2 (Administrative Law and 
Procedure) of the Pennsylvania Consolidated Statutes. 
 
Section 13. Duty of persons engaged in the development of 

land. 
 Any landowner and any person engaged in the alteration or 
development of land which may affect storm water runoff characteristics 
shall implement such measures consistent with the provisions of the 
applicable watershed storm water plan as are reasonably necessary to 
prevent injury to health, safety or other property. Such measures shall 
include such actions as are required: 

(1) to assure that the maximum rate of storm water runoff is 
no greater after development than prior to development activities; or 

(2) to manage the quantity, velocity and direction of resulting 
storm water runoff in a manner which otherwise adequately protects 
health and property from possible injury. 
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Section 14. Powers and duties of the Department of 
Environmental Resources. 

 (a) The Department of Environmental Resources shall have the 
power and its duty shall be to: 

(1) Coordinate the management of storm water in the 
Commonwealth. 

(2) Provide in cooperation with the Department of Community 
Affairs technical assistance to counties and municipalities in 
implementing this act. 

(3) After notice and public hearing and subject to the 
requirements of subsection (b) of this section, publish guidelines for 
storm water management, and model storm water ordinances for use by 
counties and municipalities. 

(4) Review, in cooperation with the Department of Community 
Affairs, and approve all watershed plans and revisions thereto. 

(5) Cooperate with appropriate agencies of the United States 
or of other states or any interstate agencies with respect to the planning 
and management of storm water. 

(6) Serve as the agency of the Commonwealth for the receipt 
of moneys from the Federal Government or other public or private 
agencies or persons and expend such moneys as appropriated by the 
General Assembly for studies and research with respect to planning and 
management of storm water. 

(7) Conduct studies and research regarding the causes, 
effects and hazards of storm water and methods for storm water 
management. 

(8) Conduct and supervise educational programs with respect 
to storm water management. 

(9) Require the submission of records and periodic reports by 
county and municipal agencies as necessary to carry out the purposes 
of this act. 

(10) After notice and hearing and with the approval of the 
Environmental Quality Board, designate watersheds for the purpose of 
this act. 

(11) Do such other acts consistent with this act required to 
carry out the purposes and policies of this act. 
 (b) The guidelines for storm water management and model storm 
water ordinances shall be submitted to the General Assembly for 
approval or disapproval and shall be considered by the General 
Assembly under the procedures created for consideration of 
Reorganization Plan provided in the act of April 7, 1955 (P.L.23, No.8), 
known as the "Reorganization Act of 1955." 
 
 Compiler's Note:  The Department of Community Affairs, referred 

to in subsec. (a), was abolished by Act 58 of 1996 and its 
functions were transferred to the Department of 
Community and Economic Development. 
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 Compiler's Note:  Section 502(c) of Act 18 of 1995, which created 
the Department of Conservation and Natural Resources 
and renamed the Department of Environmental Resources 
as the Department of Environmental Protection, provided 
that the Environmental Quality Board shall have the 
powers and duties currently vested in it, except as vested 
in the Department of Conservation and Natural Resources 
by Act 18 of 1995, which powers and duties include those 
forth in section 14. 

 
Section 15. Civil remedies. 
 (a) Any activity conducted in violation of the provisions of this act 
or of any watershed storm water plan, regulations or ordinances 
adopted hereunder, is hereby declared a public nuisance. 
 (b) Suits to restrain, prevent or abate violation of this act or of any 
watershed storm water plan, regulations or ordinances adopted 
hereunder, may be instituted in equity or at law by the department, any 
affected county or municipality, or any aggrieved person.  Except in 
cases of emergency where, in the opinion of the court, the 
circumstances of the case require immediate abatement of the unlawful 
conduct, the court may, in its decree, fix a reasonable time during which 
the person responsible for the unlawful conduct shall correct or abate 
the same.  The expense of such proceedings shall be recoverable from 
the violator in such manner as may now or hereafter be provided by law. 
((b) repealed in part Oct. 5, 1980, P.L.693, No.142) 
 (c) Any person injured by conduct which violates the provisions of 
section 13 may, in addition to any other remedy provided under this act, 
recover damages caused by such violation from the landowner or other 
responsible person. 
 
 Compiler's Note:  Section 504 of Act 164 of 1980 provided that 

section 15 is repealed insofar as it is inconsistent with 
Act 164. 

 
Section 16. Preservation of existing rights and remedies. 
 (a) The collection of any penalty under the provisions of this act 
shall not be construed as estopping the Commonwealth, any county, 
municipality or aggrieved person from proceeding in courts of law or 
equity to abate nuisances under existing law or to restrain, at law or in 
equity, violation of this act. 
 (b) It is hereby declared to be the purpose of this act to provide 
additional and cumulative remedies to abate nuisances. 
 
Section 17. Grants and reimbursements to municipalities and 

counties. 
 (a) The Department of Environmental Resources is authorized to 
administer grants to municipalities and counties to assist or reimburse 
them for costs in preparing official storm water management plans and 
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actual administrative and enforcement and implementation costs and 
revisions to official plans for storm water management required by this 
act. Grants and reimbursements shall be made from and to the extent of 
funds appropriated by the General Assembly for such purposes, and 
shall be made in accordance to rules and regulations adopted by the 
Environmental Quality Board. 
 (1) The grant shall be equal to 75% of the allowable costs for 
preparation of official storm water management plans, administrative, 
enforcement and implementation costs incurred by any municipality or 
county. 
 (2) For the purposes of this section, such State grants shall 
be in addition to grants for similar purposes made to any municipality or 
county by the Federal Government:  Provided, That the grants 
authorized by this section shall be limited such that the total of all State 
and Federal grants does not exceed 75% of the allowable costs 
incurred by the municipality or county. 
 (b) Nothing in this section shall be construed to impair or limit 
application of this act to any municipality or person, or to relieve any 
municipality or person of duties imposed under this act. 
 (c) If, in any fiscal year, appropriations are insufficient to cover the 
costs or grants and reimbursement to all municipalities and counties 
eligible for such grants and reimbursements in that fiscal year, the 
Department of Environmental Resources shall report such fact to the 
General Assembly and shall request appropriation of funds necessary to 
provide the grants authorized in this section.  If such a deficiency 
appropriation is not enacted, any municipality or county which has not 
received the full amount of the grant for which it is eligible under this 
section shall be as a first priority reimbursed from appropriations made 
in the next successive fiscal year.  (17 amended May 24, 1984, P.L.324, 
No.63) 
 
 Compiler's Note:  Section 502(c) of Act 18 of 1995, which created 

the Department of Conservation and Natural Resources 
and renamed the Department of Environmental Resources 
as the Department of Environmental Protection, provided 
that the Environmental Quality Board shall have the 
powers and duties currently vested in it, except as vested 
in the Department of Conservation and Natural Resources 
by Act 18 of 1995, which powers and duties include those 
set forth in section 17. 

 
Section 18. Appropriations. 
 The sum of $500,000, or as much thereof as may be necessary, is 
hereby appropriated for the fiscal period beginning July 1, 1978, and 
ending June 30, 1979, to the Department of Environmental Resources 
for the purposes of administrative and general expenses in 
implementing the provisions of this act. 
 

Appendix B-13



- 11 - 

 Compiler's Note:  The Department of Environmental Resources, 
referred to in this section, was abolished by Act 18 of 
1995.  Its functions were transferred to the Department of 
Conservation and Natural Resources and the Department 
of Environmental Protection. 

 
Section 19. Repealer and savings clause. 
 (a) All acts or parts of acts inconsistent herewith are hereby 
repealed to the extent of such inconsistency. 
 (b) The provisions of this act shall not affect any suit or 
prosecution pending or to be instituted to enforce any right or penalty or 
punish any offense under the authority of any act of Assembly or part 
thereof repealed by this act. 
 
Section 20. Effective date. 
 This act shall take effect immediately. 
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For more information, visit 
www.depweb.state.pa.us, keyword:  Watershed Publications. 
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