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Review of Stormwater 
Problem Areas and 
Proposed Solutions 

 

Generalized Problem 
Areas  



Problem Area Summary 

 
 

Types of Problems Source # of Problems 

BEHI Data URS 18 

Sedimentation Sites 
PWD 8 

Bensalem 12 

Erosion Sites 
PWD 50 

Bensalem 6 

Flooding 

Bing, PASDA 
(floodplain/floodway 

boundaries) 
243 Buildings 

Bensalem 1 

FIS Bridge Backwater 
Data FEMA FIS Profiles 42 

Stream Impairment 
(303d) PASDA Entire Watershed 

Impaired 



• BMP’s 
• Non-Structural 

• Structural 

 
 

 

Possible Solutions 

 
 



 

  
 

General Problem Area Forms 

 
 

• This shows another problem area. 
• Invasive species have overgrown 

everything in the overbank area 

• Remove invasive species and 
replant native species 

• There is also severe undercutting 
of the banks as seen in the photos 
to the right 

• Regrade stream and plant 
native species to protect the 
bank. 

• Reduce the amount of runoff 

  
 



 

  
 

General Problem Area Forms 

 
 



• Used during field views to 
classify problems and determine 
potential solutions 

 

• This shows a general problem 
area. 
• Left side has native vegetation 

to prevent bank erosion.  

• The right bank has only grass and 
has been eroded. 

  
 

General Problem Area Forms 

 
 



 

  
 

General Problem Area Forms 

 
 

• Area within Poquessing Valley Park 

• Evidence of ATV trails that are 
tearing up the banks and causing 
accelerated erosion. 

• Sedimentation 

• Erosion of stream banks 

• Prevent ATV’s from riding here 

• Regrade stream and plant native 
species to protect banks. 

• Reduce flood volume upstream 

 

  
 



• Example of problem areas 
showing locations of inundated 
buildings 

• Problem PH-F22 is just 
upstream of Century Lane 

• Backwater from the 
bridge and high volume 
cause flooding of these 2 
structures 

 

• Used Bing and Google to 
capture aerials 

 

 

Floodplain Problem Areas 

 
 

Problem 
Classification 

Problem Areas 
Residential 
Buildings 

Commercial 
Buildings 

Backwater 0 13 5 

Backwater & 
High Volumes 

33 94 23 

High Volumes 23 103 5 

TOTAL 56 210 33 



• Lower Southampton just 
south of PA Turnpike, 
backwater from the 
Conrail floods buildings 

 

Solution: 

• Increase capacity of 
waterway opening in 
bridge to reduce the 
amount of flooding 
 

 

Floodplain Problem Areas 

 



Floodplain Problem Areas 

 



Development in  
Floodplains 

Land Use 
Acres in 

Floodplain 

Square Miles 

in Floodplain 

Percentage 

Area 

Agriculture 8.2 0.01 1.2 

Commercial 24.5 0.04 3.6 

Community Services 5.9 0.01 0.9 

Manufacturing: Light 
Industrial 

0.6 <0.1 0.1 

Pavement 30.9 0.05 4.5 

Recreation 50.3 0.08 7.4 

Residential 122.2 0.19 17.9 

Vacant 24 0.04 3.5 

Water 45.7 0.07 6.7 

Wooded 370.6 0.58 54.3 

TOTAL 683 1.07 100% 



Review of Stormwater 
Problem Areas and 
Proposed Solutions 

 

Detailed Problem 
Areas  



• Detailed Problem Area Determination 
• Severe Problem Areas that present increased 

risk to life, property, or environment 

• Public/Recreational Lands with SWM Potential 

• 11 Detailed Problem Areas Identified 

• Detailed Problem Area Analysis 
• Detailed Problem Area Forms 

• Potential Solutions and Watershed Benefits 
with Associated Cost Estimates 

• Regional Storage Basin Locations 

Detailed Problem Area Forms 

 
 



• This shows a detailed problem area. 
• Significant erosion along an UNT to Poquessing Creek in Lower Southampton Township 

• Possible Solutions include the construction of storage areas (detention, infiltration) within 
and immediately downstream of the commercial /industrial area and localized bioretention/ 
rain garden cells within the developed area 

 

Detailed Problem Area Forms 



• This shows a detailed problem area. 
• Severe erosion along Poquessing Creek and shared stream/pond embankment 

• IMMEDIATE action needs to be taken to prevent the pond embankment from collapsing 

• Possible solutions in this area include bank rehabilitation/stabilization. 
  

 

Detailed Problem Area Forms 



Problem Area Map-15a 

Water Quality Related 

 
 

Legends 

 Problems 

 BEHI 

 
 



Problem Area Maps 15b 
Water Quantity  

• Backwater and flooding 

• FEMA FIS 
Backwater from 
bridges 

• Flooding of buildings 
due to high volume 
and bridge backwater 

 

 

 



Flood and Stormwater Control Facilities 

 
 

 
 

 

• Basin dimensional data 
collected by PWD 

 
 

 



Recurring Flood Insurance Claims 

 
 

 
 

 

• Problem PH-F14 shows 
where there has been 7 
flood claims on one property 

• House appears to be built 
on/near floodway 

 

 
 

 



Flood Insurance Claims 

 
 

 
 

 
• Shows location and monetary 

value of all claims. 

• Locations away from stream 
signify localized drainage 
problems 

• Locations on/near stream 
typically signify regional problems 

 

 
 

 

 



Poquessing Hydrologic 
Model 



What is SWMM??? 

• SWMM is a dynamic rainfall-runoff simulation 
model, primarily but not exclusively for urban 
areas, for single-event or long-term 
(continuous) simulation.  

 

 
 

 



SWMM Process Model 

 

 

 

 

 

 

 

 
  

PWD set up SWMM Model and calibrated it 

 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



• Hydrology Inputs 

• Rain gages – 3 are used  

• Subcatchments (Subareas) 

• Area 

• Slope of area 

• % impervious 

• Manning “n”-values 

• Infiltration – Green Ampt 

 
 

 
 



• Hydraulic Inputs 

• Links -> Conduits 

• Channel data 

• XS data (Transect) 

• Length 

• Max Depth 

• Nodes -> Junctions 

• Invert Elevations 

• Accept runoff from subcatchments 

 

 
 

 



SWMM Process Model 



Link 

Node 

Subcatchment 

Weir 

Outfall 



• POI’s used to compute 
the hydrographs and 
release rates for 
Poquessing  

 
 

 



Individual 
subcatchments lagged 
to POI Delaware 

 
Watershed Peak – 14:02 

 

 
 

 

Overall 
hydrograph at 
given POI 

 

 
 

 



How much data? 
• 14 POI’s 

• Analyzed over 1,900 separate 
hydrographs 

  

 

 
 

 



Release Rates 
• Preliminary Map 

  

 

 
 

 



Poquessing Creek 
Watershed Act 167 

Stormwater Management 
Ordinance  

 
 



Ordinance Provisions: 

TABLE OF CONTENTS 
  
ARTICLE I - GENERAL PROVISIONS  
ARTICLE II - DEFINITIONS   
ARTICLE III - STORMWATER MANAGEMENT (SWM) 
 SITE PLAN REQUIREMENTS  
ARTICLE IV - STORMWATER MANAGEMENT   
ARTICLE V – INSPECTIONS  
ARTICLE VI - FEES AND EXPENSES  
ARTICLE VII - MAINTENANCE RESPONSIBILITIES  
ARTICLE VIII – PROHIBITIONS  
ARTICLE IX - ENFORCEMENT AND PENALTIES  

  

 



Regulated Activities- 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 – Defined under 
NPDES Phase II regulations as earth disturbance activity of 
one (1) acre or more with a point source discharge to 
surface waters or the Municipality’s storm sewer system or 
five (5) acres or more with or without a point source 
discharge.  This includes earth disturbance on any portion 
of, or during any stage of, a larger common plan of 
development.  Activity involving earth disturbance subject 
to regulation under 25 PA Code 92, 25 PA Code 102, or the 
Clean Streams Law. 



Directly Connected Impervious Area (DCIA) – An 
impervious or impermeable surface that is directly 
connected to a stormwater drainage or conveyance 
system, leading to direct runoff, decreased 
infiltration, decreased filtration, and decreased 
time of concentration. 
  
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. 



Existing Condition – The dominant land cover during the 5-
year period immediately preceding a proposed Regulated 
Activity.  If the initial condition of the site is undeveloped 
land, the land use shall be considered as “meadow” unless the 
natural land cover is proven to generate a lower curve 
number (CN) or Rational “c” value, such as forested lands.  
 

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.  



Section 105.  Applicability   
  
All Regulated Activities and all activities that may affect 
stormwater runoff, including Land Development and 
Earth Disturbance Activities, are subject to regulation 
by this Ordinance.  This Ordinance shall apply to those 
portions of the Municipality that lie within the Poquessing 
Creek Watershed, in accordance with the Stormwater 
Management Districts established in Section 408, and  
shall apply only to stormwater BMPs constructed as part 
of any of the regulated activities listed in this section. 
  
In addition, all applicable development in Philadelphia 
County must comply with The City of Philadelphia’s 
stormwater regulations, which are available online at 
http://www.phillyriverinfo.org/programs/subprogrammain.aspx?Id
=Regulations.  

http://www.phillyriverinfo.org/programs/subprogrammain.aspx?Id=Regulations
http://www.phillyriverinfo.org/programs/subprogrammain.aspx?Id=Regulations


Section 106.  Exemptions 
  
Tables 106.1 summarize the eligibility for 
exemptions from certain requirements in this 
Ordinance.  “Proposed Impervious Surface” in 
Tables 106.1a and  106.1b includes new, additional, 
or replacement impervious surface/cover.  
“Repaving” existing surfaces without reconstruction 
(see Section 202) does not constitute replacement. 



Ordinance Article or 

Section Type of Project 

Proposed New Impervious Cover 

 < 500 sq. ft.  > 500 to < 1,500 sq. ft. > 1,500 sq. 

ft. 
Earth 

Disturbance 

<5,000 sq. 

ft. 

Earth 
Disturbance 
>5,000 sq. 

ft. - 1 acre   

Earth 
Disturbance 

> 1 acre 

Earth 

Disturbance 

<5,000 sq. 

ft. 

Earth 
Disturbance 
>5,000 sq. 

ft. - 1 acre   

Earth 
Disturbance 

> 1 acre 

All Earth 

Disturbance 
Categories 

Article III 
SWM Site Plan 
Requirements 

Development 
and 

Redevelopment 
Yes No* No No* No* No No  

Section 404 
Nonstructural Project 

Design 

Development 
and 

Redevelopment 
Yes No* No No* No* No No 

Section 405 
Groundwater 

Recharge 

Development 
and 

Redevelopment 
Yes No* No No* No* No No 

Section 406 
WaterVolume Control 

Requirements 

Development 
and 

Redevelopment 
Yes No* No No* No* No No 

Section 407 
Stream Bank Erosion 

Requirements 

Development 
Yes No* No No* No* No No  

Redevelopment Yes Yes Yes 
Section 408 

Stormwater Peak Rate 
Control and 

Management Districts 

Development 
and 

Redevelopment 
Yes No* No Yes No* No No  

Erosion and Sediment 
Pollution Control 

Plan 

Earth 
Disturbance 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 

See Earth 
Disturbance 
Requirement

s 
(Refer to municipal earth disturbance requirements, as applicable) 

Table 106.1a 
Eligibility for Exemptions for the Bucks and Montgomery County Portions of the Watershed 





Ordinance 
Article or 

Section 
Type of Project 

Earth Disturbance Associated with Development 

< 5,000 
sq. ft. 

> 5,000 sq. ft. but < 

1 acre > 1 acre 

Article III 
 SWM Site Plan 
Requirements 

New Development N/A** No No  
Redevelopment N/A** No No 

Section 405 
Groundwater Recharge 

Requirements 

New Development N/A** No No 

Redevelopment N/A** No No 
Section 406 

Water Volume Control 
Requirements 

New Development N/A** No No 

Redevelopment N/A** No No 
Section 407 

 Streambank Erosion 
(Channel Protection) 

Requirements 

New Development N/A** No No 

Redevelopment N/A** Exempt Yes (Alternate 
Criteria) 

Section 408 
Flood Control / 

Stormwater Peak Rate 
Control and 

Management Districts 
Requirements 

New Development N/A** No No 

Redevelopment N/A** No  Yes (Alternate 
Criteria) 

Table 106.1b 
Eligibility for Exemptions for the Philadelphia County Portion of the Watershed 
 

N/A – Not Applicable to Section of Ordinance – Voluntary Requirements Encouraged.  



Section 301.  SWM Site Plan Contents 
B. Maps 
Prepare 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, vernal pools, stream 
buffers, floodplains, hydrologic soil groups, closed 
topographic depressions and recharge areas. 
 



Section 401 - General Requirements 
Section 402 – Permit Requirements for Other   
     Government Entities 
Section 403 – Erosion and Sediment Control During  
     Regulated Earth Disturbance 
Section 404 – Nonstructural Project Design 
Section 405 – Groundwater Recharge Criteria  
Section 406 – Water Volume Control Criteria 
Section 407 – Stream Bank Erosion Requirements   
   (Channel Protection) 
Section 408 – Stormwater Peak Rate Control and   
   Management Districts 
Section 409 – Calculation Methodologies 

Specific Technical Ordinance 
Provisions 



Small Project Stormwater Management Site Plan  

A small project site plan is only permitted for projects 
proposing less than 1,500 square feet of impervious surface 
and less than 1 acre of earth disturbance.  



Suggestion for Peak Rate Control for Small Projects Volume 
Control as a Surrogate 

1500 Square Ft. of new impervious surface       CN=98  
1500 Square Ft. of original surface                      CN=75 
 

For 100 Year Storm with runoff = 8.5 inches 
Runoff Volume for CN=75 is 5.5 inches 
Runoff Volume for CN=98 is 8.5 inches 
 
For District A: 
Store 3 inches of runoff volume to reduce to pre-development volume. 
For an area of 1500 square ft., this is 375 cubic ft. or 2,812 gallons. 
Construct infiltration trenches  to provide at least 350 cubic ft. of storage. 
Use stacking block storage 3 ft deep and 10’x15’ in area. ~ 400 cubic ft. 
 

For District B: 
Store 4 inches of runoff volume. 
For an area of 1500 square ft.,  this is 500 cubic ft. or 3750 gallons. 
Construct infiltration trenches to provide at least 500 cubic ft. of storage 
Use stacking block storage 3 ft. deep and 10’x18’ in area ~ 500 cubic ft. 
 

BMP storage per unit would depend on device used. 
Drainage could be designed to a central area or multiple locations based 
on lot shape. 



DRAFT Report Outline 
 
 





Section I. Introduction  
  Section II.  Act 167  
  Section III. General Description of Watershed  

• Drainage Area  
• Stream Environmental Characteristics  
• Data Collection  
• Topography and Stream Profile  
• Soils  
• Geology  
• Climate/Precipitation  
• Land Cover  
• Land Development Patterns  



Section IV. Stormwater Problems and Solutions 
Section V. Watershed Technical Analysis  
Section VI. Standards and Criteria for Stormwater Control  

• Watershed Level Control Philosophy  
• National Pollutant Discharge Elimination System (NPDES) 
• Standards and Criteria – Five Phased Approach  

o Groundwater Recharge (Stormwater Infiltration)  
o Water Quality  
o Stream Bank Erosion  
o Overbanks Events 
o Extreme Events 

• Management District Concept  
  (For Overbank & Extreme Events)  
• Redevelopment  



Section VII. Stormwater Improvements  
• Process to Accomplish Standards and Criteria  
• Alternative Runoff Control Techniques  

o Nonstructural Runoff Controls  
o Structural Runoff Controls  

• Sub-Regional (Combined Site) Storage  
• Regional Detention Facilities 3 
• Stormwater Quantity Control Exemption  

Section VIII. Municipal Ordinance Introduction   
Section IX. Plan Implementation  
Section X. Plan Review Adoption and  
  Updating Procedures  
 

Relocate Pipes 
Remove Channel 

Flow 

Fl
o

w
 

Berms 

Stone 

Filter 

Sediment Forebay 

Bioretention w/ Underdrain 

Modified Outlet Control Structure 



What are TMDL’s? 
• A TMDL, or total maximum daily load defines the total pollutant 
loading a water body can receive and still meet applicable water 
quality standards.  
 

• A TMDL report quantifies the necessary reductions in pollutant 
loadings from each source category (e.g., pasture, cropland, urban 
land, point sources) 
 

• To translate reductions specified in the TMDL into changes in the 
watershed, a TMDL Implementation Plan (IP) is developed.  
 

• For water quality to improve, best management practices and 
other corrective actions must be implemented in a systematic 
approach.  
 
 
 
 
 
 
 



Municipal Requirements and Participation  
• Each municipality will review the impaired streams within their boundaries  
 and develop a list of at least five projects that they could implement.  
• The municipalities will participate in monthly planning meetings. 
• The municipalities will assist in developing and maintaining the list of water  
 quality projects completed since 2005.  
• Each municipality will review their stormwater ordinances and it is strongly  
 recommended that the municipality make changes in their ordinances  
 to meet minimum standards of the Countywide Act 167 Phase I draft  
 ordinance provisions.  
• Each municipality will pay their share of Brandywines Valley Association’ s  
 time for the development of all phases of the Christina Basin  
 Restoration and TMDL Implementation Plan. 
•  The costs are based on the number of participating municipalities and will  
 not exceed a total of $ 2,000 without prior consent of the  
 municipalities.  

 
 Christina Basin TMDL Implementation Plan, Chester Co.  



Implementation 
Benefits of Municipal Participation  
• Municipalities will have a model TMDL Implementation Plan for  
 meeting their TMDL Plan portion of their MS4  
 requirements.  
• Municipality may be required to develop a TMDL plan sometime  
 during the next permit period.  
• Implementation of the watershed restoration plan will also help to  
 protect unimpaired streams from further degradation,  
 thereby helping to avoid future TMDL requirements for those   
 streams.  
• A watershed based restoration plan offers the best opportunity for cost- 
 effective water quality improvements and the Plan 
• By working jointly with multiple municipalities there is the  
 opportunity to pool resources for larger restoration projects  
 and to jointly apply for funding and each municipality  
 shares the water quality improvements from all projects that  
 are implemented.  



Next Steps 
 



Schedule, Timeline 
 
 





Questions 
 ? ? ? ? 


