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Conshohocken Borough, Montgomery County is submitting this Municipal Separate Storm Sewer System 

(MS4) Pollutant Reduction Plan in accordance with the requirements of the National Pollutant Discharge 

Elimination System (NPDES) General Permit for Stormwater Discharges from Small Municipal Separate 

Storm Sewer Systems (MS4s); specifically, in accordance with the MS4 Requirements Table (Municipal) 

Anticipated Obligations for Subsequent NPDES Permit Term (Revised 3/5/2018). Conshohocken 

Borough must create a Pollution Reduction Plan (PRP) due to stormwater discharges from their MS4 to 

the Plymouth Creek, which has been listed as impaired for Siltation, as shown in the Municipal 

Requirements Table in Appendix A. 

 

The intent of this MS4 Pollutant Reduction Plan is to establish the Planning Areas within in the Plymouth 

Creek Watershed that drain to the MS4 from within the jurisdiction of Conshohocken Borough, determine 

existing pollutant loads discharged from the MS4 to each of these Planning Areas, and to present a plan 

to reduce the pollutant loads. This MS4 Pollutant Reduction Plan is organized to address the PRP 

requirements established in the NPDES Stormwater Discharges from Small Municipal Separate Storm 

Sewer Systems Pollutant Reduction Plan (PRP) Instructions. This MS4 Pollutant Reduction Plan will be 

evaluated and updated by Conshohocken Borough on an as-needed basis, based on its effectiveness in 

reducing pollutant loads in discharges from the MS4. If Conshohocken Borough determines that updates 

are needed, the Borough will work with the Pennsylvania Department of Environmental Protection (DEP) 

for review and approval of any revisions or updates. 

 

Per the PRP Instructions, this Plan includes the following elements: 

Section A: Public Participation 

Section B: Map 

Section C: Pollutants of Concern 

Section D: Determine Existing Loads for Pollutants of Concern 

Section E: Select BMPs to Achieve the Minimum Required Reductions in Pollutant Loading 

Section F: Identify Funding Mechanisms 

Section G: Identify Responsible Parties for Operation and Maintenance (O&M) of BMPs 

Section H: General Information  
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B. Map 

 

Mapping was an integral part of the MS4 Pollutant Reduction Plan (PRP) and required a level of detail 

suitable to determine the existing land uses, impervious/pervious surface coverages, topography, and 

loads for sediment. 

 

The Planning Area Map was developed to identify the Planning Area, including the storm sewershed 

boundaries, and the proposed location of the structural Best Management Practice (BMP) to achieve the 

required pollutant load reduction. Parsed areas, which are the areas within the storm sewershed 

excluded from the Planning Area, and related calculations for land area and existing pollutant loads were 

also identified. Examples of land areas that were parsed include:  

• Land area associated with PennDOT roadways (roads and rights-of-way) 

• Land area in which stormwater runoff does not enter the MS4. Examples include homeowner’s 

associations which do not contain municipal roads or other municipal infrastructure and areas which 

drain directly into the stream without entering the MS4.  

All BMPs located within these parsed areas have been excluded from calculations for achieving pollutant 

load reduction objectives.  

 

The Planning Area Map is included as Appendix B-1. The Map shows the impervious/pervious surfaces 

through the use of the aerial map background layer and identifies the drainage area boundary associated 

with each MS4 outfall that discharges to the Plymouth Creek, the overall Planning Area within the MS4’s 

jurisdiction, and the location and drainage area associated with the proposed structural BMP. A Land 

Use Map is included as Appendix B-2, which shows the land uses based on GIS data made available to 

Conshohocken Borough from Montgomery County, Pennsylvania. 
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C. Pollutants of Concern 

 

The pollutant addressed by this MS4 Pollutant Reduction Plan is based on the Requirement(s) column of 

the MS4 Requirements Table (Municipal) Anticipated Obligations for Subsequent NPDES Permit Term, 

included as Appendix C-1. The impaired downstream water and pollutant in Conshohocken Borough is 

the Plymouth Creek, impaired for Siltation (hereinafter referred to as “sediment”). This MS4 Pollutant 

Reduction Plan demonstrates how the Borough will achieve the required 10 percent sediment load 

reduction. 
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D. Determine Existing Loads for Pollutants of Concern 

 

The existing loading condition was calculated for Conshohocken Borough in May 2018 as follows: 

 

As the first step in determining the existing sediment load, Conshohocken Borough determined its 

Planning Area within the Plymouth Creek. The Planning Area is the land that drains to the municipal 

separate storm sewer system from within the jurisdiction of the MS4 permittee, also known as the “storm 

sewershed.” Land owned by the Commonwealth or County, as well as land that drains directly to streams 

or non-Borough roads, were parsed since they are outside the Borough’s jurisdiction. The sewersheds 

within the Planning Area were delineated using PAMAP data known as Light Detection and Ranging 

(LiDAR) contours and were then modified as necessary based on field conditions, such as curbing and 

localized high points. Conshohocken Borough did not claim “credit” for any existing BMPs.  

 

The Table below summarizes all areas of Conshohocken Borough within the Plymouth Creek 

Watershed: 

TABLE D- 1:  SUMMARY OF PLANNING AREA 

Land Area Location Area 

Borough Area within Plymouth Creek Watershed (acres) 294 

Area Parsed (acres) 36 

Borough Planning Area within Plymouth Creek Watershed (acres) 258 

Area Parsed (%) 12.2% 

 

Next, Conshohocken Borough utilized the MapShed software program to model the total sediment load 

from the existing land uses. MapShed is a customized GIS interface used to create input data for an 

enhanced version of the Generalized Watershed Loading Functions – Enhanced (GWLF-E) watershed 

model originally developed at Cornell University.  MapShed was improved by Dr. Barry Evans and his 

group at the Penn State Institute of Energy and the Environment using AVGWLF, which is a GIS-based 

watershed modeling tool that uses hydrology, land cover, soils, topography, weather, pollutant 

discharges, and other critical environmental data to model sediment and nutrient transport within a 

watershed. MapShed was run for the entire Plymouth Creek watershed to properly account for 

downstream channel impacts and included impaired waters identified in the MS4 Requirements Table. 

The MapShed outputs for the Planning Area, including the existing Plymouth Creek watershed loading, 
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sewershed identification map, and existing sewershed loading, are available in Appendix D. 

Conshohocken Borough has a total existing loading of 129,029 lbs/year in its Plymouth Creek Planning 

Area (see Appendices D-3 and D-4).  

 

The existing sediment Planning Area load was multiplied by 10 percent to determine the required 

sediment load reduction. Table D-2 shows a summary of the Plymouth Creek watershed loading, 

Planning Area loading, and the required reduction. 

 

TABLE D- 2:  SUMMARY OF PLANNING AREA EXISTING LOADS 

Land Area Location 
Sediment Load 

(lbs/year) 
Area  

(acres) 

Plymouth Creek 1,933,379 4,505 

   

Conshohocken Borough   

Sewershed 0 2,694 5 

Sewershed 1 125,129 251 

Sewershed 2 1,206 2 

Borough Planning Area Loading 129,029 258 

Required Borough Sediment Reduction (10%) 12,903 
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E. Select BMPs to Achieve the Minimum Required Reductions in Pollutant Loading 

 

As part of this MS4 Pollutant Reduction Plan, Conshohocken Borough is required to implement Best 

Management Practices (BMPs) within the five-year term of the general NPDES MS4 permit coverage 

that will reduce sediment loads by 10 percent within the Planning Area. 

 

Conshohocken Borough plans to achieve the required sediment reduction by designing, constructing, 

operating, and maintaining a structural BMP. The first step in selecting a BMP to achieve the minimum 

required sediment load reduction was to review the sewersheds for drainage areas and available land 

which could support the construction a structural BMP. The drainage areas were delineated using 

PAMAP data known as Light Detection and Ranging (LiDAR) contours and were then modified as 

necessary based on field conditions, such as curbing and localized high points. The selected BMP 

drainage area was then analyzed further. 

 

The geographical data of the BMP drainage area was input into MapShed and the MapShed program 

exported the related land use data. The program calculated an equivalent of approximately 2.3 percent 

of the 161 hectares of hay/pasture land in the Plymouth Creek Watershed as being located within the 

drainage area of the selected BMP. This data were input into the BMP5 category in the Rural Land BMP 

Scenario. The program also calculated the hectares of each category of impervious coverage (Area 

Treated) within the BMP drainage area, which equated to 11 hectares of high density residential and 1 

hectare of high density mixed use. This data were then input into the Retrofit section of the Urban 

Scenario BMP Editor.  

 

Please note that although this is a newly proposed BMP, MapShed considers the BMP to be a Retrofit 

since the existing and proposed impervious surface categories will not change as a result of the BMP. In 

the event pervious area was being replaced with impervious area, then the New Development section of 

the Urban Scenario BMP Editor would have been utilized; however, the existing and proposed land types 

are to remain pervious.  

 

The selected BMP is an underground Dry Extended Detention Basin and is referenced as BMP Type 

“Infiltration Basin” in MapShed. The Calculated Reduction Efficiency for TSS (total suspended solids, 

which is sediment) for the Infiltration Basin was input to match the 60 percent sediment effectiveness 

value listed in the BMP Effectiveness Value table for a Dry Extended Detention Basin. The sediment load 

reduction was determined by running MapShed for the entire Plymouth Creek watershed again but with 

the BMP included. The difference between the existing sediment load and the sediment load with the 

BMP included is the sediment load reduction resulting from the construction of the BMP, which is 



Conshohocken Borough MS4 Pollutant Reduction Plan 

June 2018 Page 8 of 12 

summarized in Table E-1. Please refer to the tables included in Appendix E-1 for these referenced 

MapShed input parameters and associated outputs with respect to the proposed BMP. A copy of the 

related information from the BMP Effectiveness Value table can be found in Appendix E-2. 

 

TABLE E- 1:  SUMMARY OF LOAD REDUCTION 

Land Area Location 
Sediment Load 

(lbs/year) 
Area  

(acres) 

Plymouth Creek – existing 1,933,379 4,505 

Plymouth Creek – with BMP 1,919,340 4,505 

Proposed Borough Sediment Reduction (10%) 14,039 
 

Required Borough Sediment Reduction (10%) 12,903  

 

Since the reduction provided by this BMP is greater than the required sediment reduction, no additional 

BMPs are proposed to achieve the minimum reduction in sediment loading required during this permit 

term. 

 

Table E-2 is a summary of the proposed BMP, including type, location, drainage area treated, and 

sediment load removed. Table E-1 notes the sediment removal value as “potential” since the actual load 

reduction cannot be verified until the time of BMP design. For example, infiltration testing has not been 

completed and therefore it is unknown at this time whether the basin will function in dry extended 

detention or infiltration conditions. 

 

TABLE E- 2:  BMP TO ACHIEVE REQUIRED LOADING REDUCTION 

BMP # Type Location 
Drainage Area 

Treated 
(ac.) 

Potential 
Sediment 
Reduction 

(lbs/yr) 

1 
underground Dry 

Extended 
Detention Basin 

Sutcliffe Park 38 14,039 

Required Borough Sediment Reduction 12,903 

Proposed Borough Sediment Reduction 14,039 
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F. Identify Funding Mechanisms 

 

Conshohocken Borough will be working during the five-year term of the general permit coverage to 

determine the best funding source for the proposed BMP. Funding sources for the proposed structural 

BMP outlined in this MS4 Pollutant Reduction Plan could include the following: 

• General Fund 

• MS4 Dedicated Fund 

• MS4 Stormwater Fee 

• Developer Cooperation 

• Grant Funding 

• PennVest Low-Interest Loan 

• Bond 

 

For example, Conshohocken Borough intends to apply for related grants, such as Growing Greener, to 

implement this BMP but will utilize general fund monies to cover the design and construction costs for the 

proposed BMP should grant money not be awarded. 
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G. Identify Responsible Parties for Operation and Maintenance (O&M) of BMPs 

 

Once implemented, the BMP must be maintained in order to continue producing the expected sediment 

load reduction. Actual Operations and Maintenance (O&M) activities will be identified by Conshohocken 

Borough in their Annual MS4 Status Reports, submitted under the general permit. At this time it is 

anticipated that all BMPs will be owned by the Borough and maintained by the Borough Public Services 

department. O&M activities and frequency are anticipated to be completed in accordance with the latest 

version of the Pennsylvania Stormwater Best Management Practices Manual (PA BMP Manual). 

 

TABLE G- 1:  BMP OPERATION & MAINTENANCE 

Type Location  Responsible Party  
O & M Activity & 

Frequency 

underground Dry Extended 
Detention Basin 

 Sutcliffe Park  
 Conshohocken 
Borough Public 

Services 

Annually and after 
significant rain events, per 
the PA BMP Manual (latest 

revision) 
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H. General Information 

 

Terms: The terms “sediment,” “siltation,” and “suspended solids” all refer to inorganic solids and are 
hereinafter referred to as “sediment.” The term, “storm sewershed” is defined in the PAG-13 General 
Permit as the land area that drains to the municipal separate storm sewer from within the jurisdiction of 
the MS4 permittee.  This term is used as well as the term, “PRP Planning Area” (or “Planning Area”), 
which refers to all of the storm sewersheds that an MS4 must calculate existing loads and plan load 
reductions for. 
 
Pollutants of Concern and Required Reductions: For all PRPs, MS4s shall calculate existing loading 
of the pollutant(s) of concern, in lbs/year; calculate the minimum reduction in loading, in lbs/year; select 
BMP(s) to reduce loading; and demonstrate that the selected BMP(s) will achieve the minimum 
reductions.  
 
For PRPs developed for impaired waters (Appendix E), the pollutant(s) are based on the impairment 
listing, as provided in the MS4 Requirements Table. If the impairment is based on siltation only, a 
minimum 10% sediment reduction is required.  
 
Existing Pollutant Loading: Existing loading must be calculated and reported for the portion of the 
Planning Area which drains to impaired waters as of the date of the development of the PRP.  MS4s may 
not claim credit for street sweeping and other non-structural BMPs implemented in the past.  If structural 
BMPs were implemented prior to development of the PRP and continue to be operated and maintained, 
the MS4 may claim pollutant reduction credit in the form of reduced existing loading. 
 
Each impairment identified on the MS4 Requirements Table (“Table”) must be addressed in a PRP 
document. The Table listings for each MS4 are different because they reflect local conditions, which is 
why an MS4 must carefully interpret the information on the Table. 
 
NOTE - MapShed, or any other watershed model where channel erosion is explicitly modeled, should be 
run on a minimum of ~10 mi2 area to properly account for downstream channel impacts and include 
impaired waters identified in the MS4 Requirements Table.  Aggregation of these waters up to 
approximately the 12-digit HUC scale for modeling purposes is acceptable. Modeling may not be done at 
the individual storm sewershed or municipal scale where the extent of downstream impact is not included 
in load calculation. 
 
BMP Effectiveness: All MS4s must use the BMP effectiveness values contained within DEP’s BMP 
Effectiveness Values document (3800-PM-BCW0100m) or Chesapeake Bay Program expert panel 
reports for BMPs listed in those resources when determining pollutant load reductions in PRPs, except 
as otherwise approved by DEP.  An example of other approaches that may be approved by DEP include 
the use of thoroughly vetted mechanistic models with self-contained BMP modules (e.g., Storm Water 
Management Model (SWMM), WinSLAMM) to demonstrate achievement of reduction targets. Application 
of these data intensive models could allow for a streamlining of the planning and design phases of BMPs 
that may provide future cost savings as municipalities move toward implementation of the plan. Such 
resources must be documented in the PRP, and must reflect both overland flow and in-stream erosion 
components. 
 
BMP Selection: MS4s may propose and take credit for only those BMPs that are not required to meet 
regulatory requirements or otherwise go above and beyond regulatory requirements.  For example, a 
BMP that was installed to meet Chapter 102 NPDES permit requirements for stormwater associated with 
construction activities may not be used to meet permit term minimum pollutant reductions unless the 
MS4 can demonstrate that the BMP exceeded regulatory requirements; if this is done, the MS4 may take 
credit for only those reductions that will occur as a result of exceeding regulatory requirements.  
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NOTE – Street sweeping may be proposed as a BMP for pollutant loading reductions if 1) street 
sweeping is not the only method identified for reducing pollutant loading, and 2) the BMP effectiveness 
values contained in 3800-PM-BCW0100m or Chesapeake Bay Program expert panel reports are utilized. 
 
Submission of PRP:  Attach one copy of the PRP with the NOI or individual permit application that is 
submitted to the regional office of DEP responsible for reviewing the NOI or application.  In addition, one 
copy of the PRP (not the NOI or application) must be submitted to DEP’s Bureau of Clean Water (BCW).  
BCW prefers electronic copies of PRPs, if possible.  Email the electronic version of the PRP, including 
map(s) (if feasible), to RA-EPPAMS4@pa.gov.  If the MS4 determines that submission of an electronic 
copy is not possible, submit a hard copy to: PA Department of Environmental Protection, Bureau of 
Clean Water, 400 Market Street, PO Box 8774, Harrisburg, PA 17105-8774. 
 
PRP Implementation and Final Report: Under the PAG-13 General Permit, the permittee must achieve 
the required pollutant load reductions within 5 years following DEP’s approval of coverage under the 
General Permit, and must submit a report demonstrating compliance with the minimum pollutant load 
reductions as an attachment to the first Annual MS4 Status Report that is due following completion of the 
5th year of General Permit coverage. 
 
For example, if DEP issues written approval of coverage to a permittee on June 1, 2018, the required 
pollutant load reductions must be implemented by June 1, 2023 and the final report documenting the 
BMPs that were implemented (with appropriate calculations) must be attached to the annual report that is 
due September 30, 2023. 
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Maps 

 

 

Appendix B-1: Planning Area Map 

Appendix B-2:   Land Use Map 
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Appendix C 

 

MS4 Requirements Table 

 

 

Appendix C-1: Applicable portion of the MS4 Requirements Table (Municipal) 

Anticipated Obligations for Subsequent NPDES Permit Term (Revised 

6/26/2017) 

 

  



 

 

 

 

 

 

 

 

Appendix D 

 

Determine Existing Loads for Pollutants of Concern 

 

 

Appendix D-1: Plymouth Creek within Conshohocken Borough 

Appendix D-2:  Total Loading for Planning Areas in Conshohocken Borough 

Appendix D-3:  Conshohocken Borough Planning Area 

Appendix D-4:  Conshohocken Borough Planning Area Loading 

 

  



 

 

 

 

 

 

 

 

Appendix E 

 

Proposed BMP Inputs/Outputs 

 

 

Appendix E-1: BMP 1 – U/G Basin (Sutcliffe Park) 

Appendix E-2:  Applicable portion of the NPDES MS4 BMP Effectiveness  

 Values table 


