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Middletown Township (Township) is submitting this Pollution Reduction Plan (PRP) in accordance with 

the requirements of Individual Permit PAI-13 for Stormwater Discharges from Small Municipal Separate 

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

Anticipated Obligations for Subsequent NPDES Permit Term. The document also includes a Total Maximum 

Daily Load (TMDL) Plan for the Neshaminy Creek which receives stormwater discharges from the 

Township’s MS4 area. The Township must create a PRP and TMDL Plan due to discharges from their MS4 

to the Neshaminy Creek and unnamed tributaries to the Neshaminy Creek, Queen Anne Creek, Mill Creek, 

and Delaware River watersheds, as well as to Lake Luxembourg, Silver Lake, and Magnolia Lake, which 

have all been listed as impaired for sediment and nutrients as shown in the Municipal Requirements Table 

(Appendix A). As permitted by the NPDES Individual Permit to Discharge Stormwater from Small Municipal 

Separate Storm Sewer Systems TMDL Plan Instructions included as part of the NPDES individual permit 

application for MS4s, the Township has chosen to combine the TMDL Plan with the PRP; this combined 

document is referred to as the MS4 TMDL/Pollutant Reduction Plan. 

 

The intent of this MS4 Pollutant Reduction Plan is to establish the existing loading of pollutants discharged 

from the MS4 to the Neshaminy Creek and unnamed tributaries to the Neshaminy Creek, Queen Anne Creek, 

Mill Creek, and Delaware River watersheds, as well as to Lake Luxembourg, Silver Lake, and Magnolia 

Lake, and to present a plan to reduce these pollutant loadings.  This MS4 PRP is organized to follow the 

“Required TMDL Plan Elements” presented in the TMDL Plan Instruction and also addresses the 

"Required PRP Elements" presented in the PRP Instructions included as part of the Small MS4 PRP 

instruction packages.  This PRP will be evaluated and updated by the Township on an as-needed basis, 

based on its effectiveness in reducing pollutant loads in discharges from the regulated small MS4.  If 

revisions or updates are required, the Township will work with the Pennsylvania Department of 

Environmental Protection (PADEP) for review and approval of any revisions or updates. 
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Per the TMDL Plan and PRP Instructions, this Plan includes the following required elements: 

• Section A: General Information 

• Section B Public Participation; 

• Section C:  Map; 

• Section D: Pollutants of Concern; 

• Section E: Determine Existing Loading for Pollutants of Concern; 

• Section F: Wasteload Allocations (WLAs); 

• Section G: Analysis of TMDL Objectives; 

• Section H: Select BMPs to Achieve the Minimum Required Reductions in Pollutant Loading; 

• Section I:  Identify Funding Mechanisms; 

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

 

  



Middletown Township MS4 Pollutant Reduction Plan 
 
 
 

 
 6 

 
 
 

A. General Information 
 

Terms: The term "nutrients" refers to "Total Nitrogen" (TN) and "Total Phosphorus" (TP) unless specifically 

stated otherwise in DEP's latest i ntegrated Report.  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 “TMDL Planning Area,” “PRP Planning Area,” as appropriate, or more generally as “Planning 

Area” which refers to all the storm sewersheds that an MS4 must calculate existing loads and plan load 

reductions for. 

 

The term “baseline load” is used to refer to the pollutant load discharged by an MS4 as reported in a TMDL. 

A baseline load can be revised by 1) conducting a new modeling effort that utilizes the land use/land cover 

information from the original TMDL and 2) by considering the reductions achieved through structural BMPs 

installed prior to approval of a TMDL that were not considered during development of the TMDL. 

 

The term “existing load” refers to the pollutant load that the MS4 estimates is draining to impaired waters 

from the Planning Area at the time of TMDL Plan submission. The existing load will be the same as the 

baseline load (regardless of whether or not the baseline load is revised) unless the MS4 accounts for 

reductions from structural BMPs installed between the date of TMDL approval and TMDL Plan submission. 

 

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. If the impairment is based on nutrients only or other surrogates for 

nutrients (e.g., "Excessive Algal Growth" and "Organic Enrichment/Low D.O."), a minimum 5% TP 
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reduction is required.  If the impaired is due to both siltation and nutrients, both sediment (10% 

reduction) and TP (5% reduction) must be addressed. PRPs may use a presumptive approach in which it is 

assumed that a 10% sediment reduction will also accomplish a 5% TP reduction. However, MS4s may not 

presume that a reduction in nutrients will accomplish a commensurate reduction in sediment. 

 

The pollutants of concern for TMDL Plans will be based on the following: 

 

If a WLA has been established in a TMDL for sediment, the MS4 is expected to develop the TMDL Plan 

based on the reduction of sediment. 

 

If WLAs have been established in a TMDL for sediment and nutrients, the MS4 is expected to develop the 

TMDL Plan based on the reduction of sediment and TP, unless the MS4 chooses to utilize a presumptive 

approach for TP. DEP will allow MS4s to calculate loads and pollutant reductions based on sediment, under 

the assumption that the achievement of TMDL Plan objectives for sediment will also achieve the objectives 

for TP. MS4s must identify use of the presumptive approach in its TMDL Plan if chosen. 

 

TMDL Plan Objectives: There are two objectives for a TMDL Plan: 

 

1.  Long-Term Reduction – plan for the reduction of pollutant load(s) to achieve the WLA(s) in the TMDL. 

 

The TMDL Plan must describe a general plan as to how WLA(s) will ultimately be achieved. 

 

2.  Short-Term Reduction – plan for the short-term reduction of pollutant load(s) that will be achieved 

within the subsequent NPDES permit term (i.e., the 5-year permit term resulting from DEP’s issuance of a 

permit in response to the receipt of the MS4’s next submission of an individual permit application). 

 

MS4s must achieve at least one of the following objectives within the 5-year permit term: 1) the WLA(s) in 

the TMDL, or 2) if the WLA(s) cannot be achieved, a load reduction of at least 10% for sediment and/or 5% 

for TP, compared to the existing load for these pollutants at the time of TMDL Plan submission. A load 

reduction of at least 10% for sediment may be used as the objective in lieu of a 5% reduction in TP under the 
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presumptive approach. 

 

Existing Pollutant Loading: The estimation or determination of existing loads for TMDL Plans is 

different than the estimation of existing loads for PRPs. MS4s have two options in establishing the 

existing pollutant loads for pollutants of concern for TMDL Plans: 

 

1. MS4s may report the existing loads specified in the TMDL (i.e., the TMDL “baseline load”). The 

baseline loads may be represented in the TMDL as either: 

o Loads that are specific to the MS4 

o Loads that are not specific to the MS4, in which the MS4 will need to delineate its individual loads 
 

2. MS4s may choose to calculate its existing loads for a TMDL Plan through a new modeling effort 

using the MapShed model developed by the Pennsylvania State University (www.mapshed.psu.edu) or 

a comparable, or more robust, continuous simulation model. Any new modeling effort must focus on 

the TMDL Planning Area and account for overland flow as well as downstream channel and bank 

erosion; therefore, modeling must be done at a scale that allows for the quantification of both 

impacts. New modeling must utilize the same land use/land cover information that was used to 

develop the TMDL or other quality assured land use/land cover data from the time of TMDL 

approval. 

 

If a combined PRP and TMDL Plan is developed, in which the PRP and TMDL Planning Areas are 

combined into one Planning Area, the existing loads for the Planning Area may only be derived using a new 

modeling effort. 

 

Existing loading must be calculated and reported 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. 
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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 - An MS4 may not reduce its obligations for achieving pollutant load reductions through 

previously installed BMPs.  An MS4 may only use such BMPs to reduce its estimate of existing pollutant 

loading. For example, if a rain garden was installed ten years ago and is expected to remove 100 lbs of 

sediment annually, and the overall annual loading of sediment in the storm sewershed is estimated to be 

1,000 lbs without specifically addressing the rain garden, an MS4 may not claim that the rain garden 

satisfies its obligations to reduce sediment loading by 10%.  The MS4 may, however, use the rain garden 

to demonstrate that existing loading is 900 lbs instead of 1,000 lbs, and 90 lbs rather than 100 lbs needs to 

be reduced during the term of permit coverage. 

 

BMP Effectiveness: All MS4s must use the BMP effectiveness values contained within DEP's BMP 

Effectiveness Values document (3800-PM-BCW01OOm) or Chesapeake Bay Program expert panel reports 

for BMPs listed in those resources when determining pollutant load reductions in TMDL Plans and PRPs, 

except as otherwise approved by DEP.  For BMPs not listed in 3800-PM-BCW0100m or expert panel 

reports, MS4s may use effectiveness values from other technical· resources; such resources must be 

documented in the TMDL Plan and PRP, and must reflect both overland flow and stream erosion components. 

For example, PRPs/TMDL Plans may also apply 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 the stormwater control process that may provide future cost savings as municipalities 

move toward implementation of the plan. Such resources must be documented in the Plan, and must reflect 

both overland flow and in-stream erosion components. 

 

Combining Planning Obligations: MS4s with multiple TMDL Plan development obligations may develop 

one TMDL Plan for submission to DEP, if desired. If this is done, MS4s may elect to address each TMDL 

water separately or in combination. If done in combination, unless specifically restricted in the TMDL, the 

MS4 has flexibility when locating BMPs between the TMDL Planning Areas. If the MS4 elects to meet the 

percent reduction requirements (10% sediment or 5% TP) in lieu of meeting the WLA(s) within the first 
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permit term, it may elect to reduce pollutants by a greater percentage in one TMDL Planning Area over 

another, as long as the overall reduction for the planning effort achieves the percent reduction requirements. 

 

MS4s may also combine TMDL Plans with PRPs, and the same flexibility is provided as discussed above. In 

addition, where TMDL Plans demonstrate: 1) WLA(s) have been achieved, or 2) WLA(s) will be achieved 

during the permit term, or 3) sediment and/or TP will be reduced by 10% and/or 5% during the permit term 

within the TMDL Planning Area, this satisfies all PRP requirements for any impaired waters within the 

watershed of the TMDL waters for the subsequent NPDES permit term. Where TMDL and PRP Planning 

Areas are combined, existing loads must be determined based on a new modeling effort. 

 

BMP Selection: MS4s may select BMPs from the Pennsylvania Stormwater Best Management Practices 

Manual (363-0300-002), BMPs recognized by the EPA Chesapeake Bay Program, or other BMPs where the 

pollutant reduction efficiency is known or may be determined. Land use changes are not BMPs but may be 

used to demonstrate pollutant load reductions. For land use changes and BMPs implemented within a 

Planning Area as part of an NPDES permit requirement (e.g., post-construction stormwater management 

BMPs for Chapter 102 NPDES permits), pollutant load reduction credit may be claimed based on an analysis 

of pre- and post-construction or land use conditions, where the credit is a demonstrated net decrease in 

pollutant load. 

 

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. 

 

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. 

 



Middletown Township MS4 Pollutant Reduction Plan 
 
 
 

 
 11 

 
 
 

Combining PRPs: If the MS4 discharges into multiple local surface waters impaired for nutrients and/or 

sediment, one PRP may be submitted to satisfy Appendix E but calculations and BMP selections must be 

completed independently for the storm sewershed of each impaired water.  If, for example, an MS4 

permittee must complete three PRPs according to the MS4 Requirements Table for three separate surface 

waters, storm sewershed maps must be developed, existing loads must be calculated and BMPs must be 

implemented for pollutant reductions independently within those storm sewersheds. In other words, BMPs 

cannot be implemented in one storm sewershed to count toward pollutant reductions in an entirely separate 

storm sewershed for a different impaired water. 

 

Where local surface waters are impaired for nutrients and/or sediment, and those waters are tributary to 

a larger body of water that is also impaired, MS4s can propose BMPs within the upstream impaired waters 

to meet the pollutant reduction requirements of both the upstream and downstream waters.  For example, if 

Stream A flows through an Township that is tributary to Stream B, both are impaired and the MS4 has 

discharges to both streams, the MS4 can implement BMPs in the storm sewershed of Stream A to satisfy 

pollutant reduction requirements for both Streams A and B.  In general, the MS4· permittee would not be 

able to satisfy pollutant reduction requirements for both streams if BMPs were only implemented in the 

storm sewershed of Stream B; however, on a case by case basis DEP will consider such proposals where it 

can be demonstrated that implementing BMPs in the upstream storm sewershed is infeasible. 

 

If, however, Stream A does not flow into Stream B, both are impaired and the MS4 has discharges to both 

streams, in general DEP would expect that BMPs be implemented in the storm sewershed of both streams to 

meet pollutant reduction requirements. 

 

MS4s participating in collaborative efforts are encouraged to contact DEP's Bureau of Clean Water   during 

the PRP development phase for feedback on proposed approaches. 

 

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) 
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(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 PAI-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.  In general, the same methodology used to calculate the 

existing pollutant loads should be used in the final report to demonstrate the reductions. If BMP 

effectiveness values are updated in DEP's BMP Effectiveness Values document or Chesapeake Bay Program 

expert panel reports between the time the PRP is approved and the time the final report is developed, those 

updated effectiveness values may be used. 

 

  

mailto:RA-EPPAMS4@pa.gov


Middletown Township MS4 Pollutant Reduction Plan 
 
 
 

 
 13 

 
 
 

B. Public Participation. 
 
As part of the preparation of this MS4 PRP, public participation is required. The MS4 shall complete 

the public participation measures listed below, and report in the PRP that each was completed: 

• A complete copy of the PRP shall be available for public review. 

• The permittee shall publish, in a newspaper of general circulation in the area, a public notice 

containing a statement describing the plan, where it may be reviewed by the public, and the length 

of time the permittee will provide for the receipt of comments. The public notice must be 

published at least 45 days prior to the deadline for submission of the PRP to DEP. 

• The permittee shall accept written comments for a minimum of 30 days from the date of public 

notice. 

• The permittee shall accept comments from any interested member of the public at a public meeting 

or hearing, which may include a regularly scheduled meeting of the governing body of the 

Township or municipal Township that is the permittee. 

• The apermittee shall consider and make a record of the consideration of each timely comment 

received from the public during the public comment period concerning the plan, identifying any 

changes made to the plan in response to the comment. 

 

The PRP has been made available for public review/comment at the time of submission. The PRP is 

anticipated to be made available on May 23, 2022. The PRP will then be available for public review for a 30-

day period. Comments will be accepted at a public meeting to be on June 13, 2022, at 7:00 PM. The 

Township has every intention to hear all public comments as required and consider making any changes to the 

plan in response to these comments. Any comments received and changes made to the plan will be forwarded 

to DEP to be included in their review of the PRP. The public comment period will end on June 22, 2022. 
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C. Map. 
 

Mapping is an integral part of developing the PRP and requires a level of detail suitable to determine 

the existing land uses, impervious/pervious surface coverages, topography and loading for the sediment.   

The MS4 PRP map shall show land uses and/ or impervious/pervious surfaces and the storm sewershed 

boundary.  The MS4 PRP map(s) shall also show the proposed locations of structural BMPs that will be 

implemented to achieve the required pollutant load reductions.  The storm sewershed boundary shown 

on the Township MS4 PRP Map constitutes the storm sewershed to each of the MS4 outfalls within the 

MS4's jurisdiction that discharge to the Neshaminy Creek, Queen Anne Creek, Core Creek, and Mill Creek 

watersheds. 

 

The Township MS4 PRP Map identifies the storm sewershed boundary, the existing land uses and 

impervious/pervious surface coverages, as well as the proposed locations of structural BMPs to be 

implemented to achieve required pollutant load reductions.  The Township MS4 PRP Map is included in 

Appendix C. 

 

The Township MS4 PRP Map also shows parsed areas, which are areas within the storm sewershed that 

are not included in the calculation of land area and existing pollutant loading.  All BMPs located within 

these parsed areas have not been counted toward achieving pollutant reduction objectives.  2,008.96 acres 

have been parsed, which represents approximately 16.3% of the 12,305.41 acres of the Township’s total 

service area.   Examples of the land areas that have been parsed include: 

• The land area associated with non-municipal stormwater NPDES permit coverage that exists 

within the urbanized area of the Township’s service area; not including private basins; 

• Land area associated with PennDOT roadways (roads and right of ways); 

• Land areas in which stormwater runoff does not enter the MS4.  Potential examples include 

homeowner's associations and schools which do not contain municipal roads or other municipal 

infrastructure. 

 

The Municipality is continuing its ongoing field verification efforts to accurately locate all existing 

stormwater outfalls throughout the municipality. It should be noted that some stormwater infrastructure may 
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be inaccurate or missing from the current MS4 PRP Map. The Municipality will add all field-verified 

infrastructure to the MS4 PRP Map as they are located within the limits of the Compliance Schedule 

(Appendix 11). The areas on the MS4 PRP Map with missing infrastructure are included in the PRP Planning 

Area.  
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D. Pollutants of Concern 
 

The Township shall calculate the existing loading of sediment in lbs/year; calculate the minimum reduction 

in loading in lbs/year; select BMP(s) to reduce loading; and demonstrate that the selected BMPs will 

achieve the minimum reductions. 

 

For PRPs developed for impaired water ["Appendix E" noted in the Requirements Table column in the MS4 

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

pollutants are based on the impairment listing as provided in the MS4 Requirements Table (Municipal) 

Anticipated Obligations for Subsequent NPDES Permit Term.  If the impairment is based on siltation only, a 

minimum of 10% sediment reduction is required. If the impairment is based on nutrients only or other 

surrogates for nutrients (e.g., "Excessive Algal Growth" and "Organic Enrichment/Low D.O."), a 

minimum 5% Total Phosphorus (TP) reduction is required.  If the impaired is due to both siltation and 

nutrients, both sediment (10% reduction) and TP (5% reduction) must be addressed. However, per the PRP 

and TMDL Instructions, the MS4 may use a presumptive approach in which it is assumed that a 10% 

sediment reduction will also accomplish the required TP reduction. 

 

Furthermore, the TMDL Instructions indicate that MS4s may combine TMDL Plans with PRPs and, if the 

Plan demonstrates that the sediment and/or TP will be reduced by 10 percent and/or 5 percent during the 

permit term within the TMDL Planning Area, this satisfies all PRP requirements for any impaired waters 

within the watershed of the TMDL waters for the subsequent NPDES permit term. 

 

This MS4 Pollutant Reduction Plan combines the TMDL Plans with the PRPs and uses the presumptive 

approach for the Neshaminy Creek, Queen Anne Creek, Core Creek, and Mill Creek watersheds, 

demonstrating how the Township will achieve the 10% sediment load reduction; therefore, the TP loads and 

reductions were calculated but are not directly addressed by the proposed BMPs. 

 

The impaired downstream waters and causes of impairment that require a PRP are summarized in TABLE D-

1. The impaired downstream waters and causes of impairment that require a TMDL Plan are summarized in 

TABLE D-2. 
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TABLE D-1: SUMMARY OF IMPAIRED WATERS – PRP REQUIRED 

Impaired Downstream Waters Name Requirements 

Lake Luxembourg Appendix E – Nutrients, Suspended Solids 

Queen Anne Creek Appendix E – Siltation 

Silver Lake Appendix E – Excessive Algal Growth, Nutrients, Suspended Solids 

Magnolia Lake Appendix E – Excessive Algal Growth, Nutrients, Organic 
Enrichment/Low D.O., Suspended Solids 

Mill Creek Appendix C – PCB; 
Appendix E - Siltation 

Neshaminy Creek Appendix B – Pathogens; 
Appendix C – PCB; 
Appendix E – Nutrients, Organic Enrichment/Low D.O. 

 

TABLE D-2: SUMMARY OF IMPAIRED WATERS – TMDL PLAN REQUIRED 

Impaired Downstream Waters Name Requirements 

Neshaminy Creek TMDL Plan – Siltation, Suspended Solids 
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E. Determine Existing Loading for Pollutants of Concern 
 

TABLE E-1 below summarizes the division of the total area for each watershed in Middletown Township. 

 

TABLE E-1: SUMMARY OF AREAS 

Area Description 
Neshaminy 

Creek 

Queen Anne 

Creek 
Core Creek Mill Creek 

Total Area 

(acres) 

Total Area (acres) 4,577.41 1,593.01 2,381.70 3,753.29 12,305.41 

Parsed Areas (acres) 426.47 194.56 389.5 589.41 1,599.94 

MS4 Areas (acres) 4,150.94 1,398.45 1,992.20 3,163.88 10,705.47 

 

 

The loading and reduction for sediment was calculated as follows: 

 

The Township's permit obligation applies to the land area that drains to the municipal separate storm sewer 

(See TABLE D-1) from within the jurisdiction of the MS4 permittee (the "storm sewershed") less that of 

the pre-developed condition. The storm sewershed land area that drains to the municipal separate storm 

sewer from within the jurisdiction of the MS4 to impaired water ways was delineated using PAMAP data 

known as Light Detection and Ranging (LiDAR) contours.  Lands owned by the State or County as well as 

some streams were parsed. GIS software was then used to define impervious and pervious area in the 

Township’s service area and the total area of each was used to calculate the total sediment loading to the 

impaired water ways created by the Township for the non-parsed areas.  The existing sediment loading for 

the PRPs was calculated utilizing the Bucks County loading rates provided by DEP for pervious and 

impervious areas. The loading rates used for the calculations are 264.96 lbs/acre for pervious areas, and 1,839 

lbs/acre for impervious areas. The existing sediment loading for the TMDL Plan was calculated using existing 

land use data and the existing loading rates that were calculated in the previously established TMDL Plan for 

Neshaminy Creek (See Appendix D). 
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For the Core Creek, Mill Creek, and Queen Anne Creek watersheds. since no TMDLs or WLAs exist but 

portions of the streams are impaired for sediment and nutrients, the PRP requirements apply to these 

sewersheds; these are therefore considered PRP Planning Areas. As permitted per the PRP Instructions, the 

“simplified method” was used to calculate the existing pollutant loads. To determine the impervious and 

pervious surfaces, GIS land cover layers were used. 

 

Since the TMDL Instructions indicate that existing pollutant loads for Planning Areas with a TMDL must be 

modeled in accordance with the existing loads specified in the TMDL, the loads for the Neshaminy Creek 

were calculated differently. 

 

For the Neshaminy Creek, existing sediment loads were calculated using the information provided in the 

Total Maximum Daily Load (TMDL) Assessment for the Neshaminy Creek Watershed in Southeast 

Pennsylvania, approved by the United States Environmental Protection Agency (USEPA) on December 8, 

2003. Existing sediment unit load rates for Neshaminy Creek Subwatershed #1 are from Table C14.2 

“Loading Values for Neshaminy Creek South #1 Watershed” in the “TMDL Development Plan for 

Neshaminy Creek South #1 Watershed” chapter. Existing sediment unit load rates for Neshaminy Creek 

Subwatershed #2 are from Table C10.3 “Loading Values for Neshaminy Creek Tributary #2 Watershed, Year 

2000 Land Use Conditions” in the “TMDL Development Plan for Neshaminy Creek Tributary #2 Watershed” 

chapter. Existing sediment unit load rates for Neshaminy Creek Subwatershed #3 are from Table C16.2 

“Existing Loading Values for the Neshaminy Creek South #3 Watershed” in the “TMDL Development Plan 

for Neshaminy Creek South #3 Watershed” chapter. The presumptive approach was used to calculate the 

existing TP loads for the Neshaminy Creek sewershed.  

 

These calculations were an evaluation with DEP’s existing TMDL Plan. The overall reduction numbers, 

advised by DEP, were to apply the “simplified method” to each Subwatershed and apply the overall TMDL 

reduction percentage. 
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After obtaining the existing sediment load rates, the margin of safety (MOS) was calculated as 10% of the 

existing wasteloads. The WLA for each subwatershed was then calculated by subtracting the MOS from the 

existing wasteload. The TMDL Planning Areas were obtained from NLCD 2019 Land Cover Data through 

GIS. These areas were multiplied by the existing sediment unit loading rates to obtain the wasteloads. The 

required TMDL sediment load reduction percentages were obtained from the existing TMDL Assessments for 

the Neshaminy Creek watershed. 

 

In summary, the existing pollutant loads for each Planning Area are as follows: 

 

The existing loading conditions were calculated for the Township on September 27, 2021 (See TABLE E-2). 

 

The Township has a total non-parsed sediment loading of 2,033,341.57 lbs/year in its Neshaminy Creek 

Subwatershed #1 storm Sewershed (See Table D-1D).  In order to address the impairment, a minimum 30% 

sediment reduction (610,002.47 lbs/year) is required.  The existing BMP load reduction is 42,618.39 lbs/year. 

Therefore, a minimum sediment reduction of 610,002.47 lbs/year is required. Achieving this minimum 

sediment reduction will result in the storm sewershed having a new sediment load of 1,423,339.10 lbs/year.   

 

The Township has a total non-parsed sediment loading of 59,392.20 lbs/year in its Neshaminy Creek 

Subwatershed #2 storm Sewershed (See Table D-1E).  In order to address the impairment, a minimum 66% 

sediment reduction (39,198.85 lbs/year) is required. Achieving this minimum sediment reduction will result 

in the storm sewershed having a new sediment load of 20,193.35 lbs/year.   

 

The Township has a total non-parsed sediment loading of 420,090.40 lbs/year in its Neshaminy Creek 

Subwatershed #3 storm Sewershed (See Table D-1F).  In order to address the impairment, a minimum 36% 

sediment reduction (126,027.12 lbs/year) is required. Achieving this minimum sediment reduction will result 

in the storm sewershed having a new sediment load of 294,063.28 lbs/year.   

 

The Township has a total non-parsed sediment loading of 1,413,340.57 lbs/year in its Queen Anne 

Creek storm sewershed. The existing BMP load reduction is 23,794.11 lbs/year. Therefore, the total existing 

sediment load at Township outfalls is 1,389,546.46 lbs/year. In order to address the impairment, a minimum 
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10% sediment reduction (138,954.65 lbs/year) is required. Achieving this minimum sediment reduction will 

result in the storm sewershed having a new sediment load of 1,250,591.81 lbs/year.   

 

The Township has a total non-parsed sediment loading of 1,023,812.19 lbs/year in its Core Creek storm 

sewershed. The existing BMP load reduction is 48,560.18 lbs/year. Therefore, the total existing sediment load 

at Township outfalls is 1,023,812.19 lbs/year. In order to address the impairment, a minimum 10% sediment 

reduction (102,381.22 lbs/year) is required. Achieving this minimum sediment reduction will result in the 

storm sewershed having a new sediment load of 921,430.97 lbs/year.   

 

The Township has a total non-parsed sediment loading of 2,692,286.33 lbs/year in its Mill Creek storm 

sewershed. The existing BMP load reduction is 75,195.13 lbs/year. Therefore, the total existing sediment load 

at Township outfalls is 2,617,091.21 lbs/year. In order to address the impairment, a minimum 10% sediment 

reduction (261,709.12 lbs/year) is required. Achieving this minimum sediment reduction will result in the 

storm sewershed having a new sediment load of 2,355,382.09 lbs/year.   

 

 

TABLE E -2: SUMMARY OF SEDIMENT LOADING REDUCTIONS 

Watershed 

Total Sediment Loading 

(lbs/year) 
Reduction Required 

Reduced Sediment 

Loading (lbs/year) 

Neshaminy Creek 2,523,536.61 775,228.44 1,748,308.17 

Subwatershed #1 2,033,341.57 610,002.47 1,423,339.10 

Subwatershed #2 59,392.20 39,198.85 20,193.35 

Subwatershed #3 420,090.40 126,027.12 294,063.28 

Queen Anne Creek 1,389,546.46 138,954.65 1,250,591.81 

Core Creek 1,023,812.19 102,381.22 921,430.97 

Mill Creek 2,617,091.21 261,709.12 2,355,382.09 

Total 8,078,729.01 1,440,739.42 6,637,989.60 

 



Middletown Township MS4 Pollutant Reduction Plan 
 
 
 

 
 23 

 
 
 

F. Wasteload Allocations (WLAs) 
 
Middletown Township’s service area contains a watershed with a TMDL with specific wasteload allocations 

(WLAs) – the Neshaminy Creek. There are several subwatersheds within the Neshaminy Creek watershed, 

including three (3) subwatersheds that are in Middletown Township’s MS4 service area. These three 

subwatersheds are referred to in this TMDL Plan as Neshaminy Creek Subwatershed #1, Neshaminy Creek 

Subwatershed #2, and Neshaminy Creek Subwatershed #3. 

 

The Total Maximum Daily Load (TMDL) Assessment for the Neshaminy Creek Watershed in Southeast 

Pennsylvania requires a 30% reduction in sediment loads in Neshaminy Creek Subwatershed #1, a 66% 

reduction in sediment loads in Neshaminy Creek Subwatershed #2, and a 36% reduction in sediment loads in 

Neshaminy Creek Subwatershed #3. No WLA was provided in the TMDL Assessment specific to 

Middletown Township. The TMDL Planning Area for the Neshaminy Creek Subwatershed #1 is 3,267.30 

acres and the existing sediment load was calculated to be 2,033,341.57 lbs/year, resulting in an allocated 

sediment wasteload of 2,033,341.57 lbs/year. The TMDL Planning Area for Neshaminy Creek Subwatershed 

#2 is 93.52 acres and the existing sediment load was calculated to be 59,392.20 lbs/year, resulting in an 

allocated sediment wasteload of 59,392.20 lbs/year. The TMDL Planning Area for Neshaminy Creek 

Subwatershed #3 is 529.89 acres and the existing sediment load was calculated to be 420,090.40 lbs/year, 

resulting in an allocated sediment wasteload of 420,090.40 lbs/year. 

 

In summary, the wasteload allocations for the Planning Areas are as follows: 

 
TABLE F-1: SUMMARY OF WLAs 

 

Planning Area 
Sediment WLA 

(lbs/year) 

Neshaminy Creek Subwatershed #1 2,033,341.57 

Neshaminy Creek Subwatershed #2 59,392.20 

Neshaminy Creek Subwatershed #3 420,090.40 
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G. Analysis of TMDL Objectives 
 
In the short-term, which is defined as this 5-year permit term beginning upon the DEP’s issuance of an 

individual permit, Middletown Township has decided to pursue reducing the existing sediment load by 10 

percent and, presumptively, the TP load by 5 percent as permitted by the TMDL Plan Instructions. Since the 

proposed pollutant load reductions and BMPs will affect the Planning Areas in each of the watersheds, the 

table below includes all watersheds in the Township even though there are no TMDLs for most watersheds. 

The existing sediment loadings for all watersheds, including the Neshaminy Creek watershed, were calculated 

utilizing the Bucks County loading rates provided by DEP for pervious and impervious areas. The loading 

rates used for the calculations are 264.96 lbs/acre for pervious areas, and 1,839 lbs/acre for impervious areas. 

This MS4 Pollutant Reduction Plan is intended to supersede and replace all MS4 TMDL Strategies previously 

submitted by Middletown Township. TABLE G-1 summarizes the existing pollutant loads and short-term 

TMDL reductions for each Planning Area from Appendix D.  

 

TABLE G-1: SUMMARY OF EXISTING LOADS & SHORT-TERM TMDL 
REDUCTIONS 

 

Planning Area 
Existing Sediment Load 

(lbs/year) 

Required Short-Term 

10% Reduction (lbs/year) 

Neshaminy Creek 2,523,536.61 252,353.66 

Queen Anne Creek 1,389,546.46 138,954.65 

Core Creek 1,023,812.19 102,381.22 

Mill Creek 2,617,091.21 261,709.12 

Total 7,553,986.47 755,398.65 
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 In the long-term, Middletown Township is required to achieve a 30% reduction in sediment loads in 

Neshaminy Creek Subwatershed #1, a 41% reduction in sediment loads in Neshaminy Creek Subwatershed 

#2, and a 36% reduction in sediment loads in Neshaminy Creek Subwatershed #3. 

 

The Township plans to systematically achieve the required long-term wasteload allocations through the use of 

structural and non-structural BMPs over a 10 to 15-year period intended to remove sediment and TP 

pollutants from stormwater runoff generated within the TMDL Planning Areas.  

 

The wasteload allocation values have changed after direction from DEP as to how to calculate the sediment 

breakdown. DEP Central Office provided a breakdown for a more simplified approach for each Subwatershed 

utilizing the Subwatershed Reduction percentages.  

 

This MS4 Pollutant Reduction Plan will be evaluated and updated by Middletown Township on an as-needed 

basis, based on its effectiveness in reducing pollutant loads in discharges from the Planning Areas. If the 

Township determines that updates are needed, the Township will work with DEP for review and approval of 

any revisions or updates. 
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TABLE G-2 summarizes the required long-term TMDL reductions for each Planning Area: 

 
TABLE G-2: SUMMARY OF LONG-TERM TMDL REDUCTIONS 

Planning Area 
Existing Sediment 

Load (lbs/year) 
% Sediment TMDL 

Reduction Required 

Long-Term Sediment TMDL 

Reduction (lbs/year) 

Neshaminy Creek 2,523,536.61 - 937,694.43 

Subwatershed #1 2,033,341.57 30% 610,002.47 

Subwatershed #2 59,392.20 66% 39,198.85 

Subwatershed #3 420,090.40 36% 126,027.12 

Queen Anne Creek N/A N/A N/A 

Core Creek N/A N/A N/A 

Mill Creek N/A N/A N/A 
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H. Select BMPs to Achieve the Minimum Required Reductions in 
Pollutant Loading. 

 

Drainage areas to proposed BMP locations (BMP DA) were delineated using the aforementioned LiDAR 

contours, and load reductions for several BMPs were calculated. 

 

The Township has a requirement to reduce sediment by 10% in the Neshaminy Creek, Queen Anne Creek, 

Core Creek, and Mill Creek storm sewersheds within the 5-year permit term. Implementation of BMPs or 

land use changes must be proposed that will result in meeting the minimum required reduction in pollutant 

loading with the storm sewershed(s) identified by the MS4.   These BMP(s) must be implemented within 

five (5) years of DEP's approval of coverage under the Individual Permit, and must be located within the 

storm sewersheds of the applicable impaired waters, on either public or private property. As previously stated, 

DEP has determined that a 10% sediment load reduction will also result in at least a 5% TP load reduction; 

therefore, TP load reductions were not separately examined and calculated as part of this MS4 Pollutant 

Reduction Plan. 

 

The Township plans to achieve the sediment reduction by designing, constructing, operating and 

maintaining Best Management Practices (BMPs). 

 

The Proposed BMPs between two neighboring Municipalities have been discussed and the process for these 

BMPs is understood. An Intermunicipal agreement and credit breakdown will be submitted with the approval 

of any of these BMPs. If the Municipality moves forward with these projects, an additional public comment 

period will be submitted for these BMPs as well. 

 

The Township is required to implement this plan over the next five (5) years. Tables H-1 through H-4 

are a summary of the proposed BMPs under consideration for each storm sewershed, including location, 

type, area treated, and sediment removed: 
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TABLE H -1: SUMMARY OF BMPs – NESHAMINY CREEK WATERSHED 

BMP # 
BMP 

LOCATION 
BMP TYPE 

AREA 

TREATED BY 

BMP (acres) 

SEDIMENT 

REMOVED BY 

BMP (lbs/year) 

1 SR-1 
Streambank Restoration 

(2,000 feet) 

See Section H 

Paragraph 3 
71,808.00 

2 SR-2 
Chubb Run Streambank 

Restoration (1,200 feet)  

See Section H 

Paragraph 3 
24,684.00 

3 Township Streets 

Storm Sewer System Solids 

Removal  

(Inlet Sediment Filter Bags) 

827.00 124,927.84 

4 NC-DB-01 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

21.98 7,841.08 

5 NC-DB-02 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

14.68 10,807.10 

6 NC-DB-05 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

4.67 1,429.37 

7 NC-DB-06 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

16.42 6,331.44 

8 NC-DB-07 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

37.55 14,748.89 

9 NC-DB-09 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

13.48 6,314.02 
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10 NC-DB-11 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

8.44 3,711.58 

11 NC-DB-12 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

33.99 15,946.66 

12 NC-DB-13 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

17.83 3,903.02 

13 NC-DB-15 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

14.08 7,084.25 

14 NC-DB-16 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

14.19 6,157.36 

15 NC-DB-19 

Detention Basin Retrofit to 

Dry Extended or Retention 

Basin 

12.17 9,908.09 

   TOTAL: 315,602.70 
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TABLE H -2: SUMMARY OF BMPs – QUEEN ANNE CREEK WATERSHED 

BMP # 
BMP 

LOCATION 
BMP TYPE 

AREA 

TREATED BY 

BMP (acres) 

SEDIMENT 

REMOVED BY 

BMP (lbs/year) 

1 SR-4 
Streambank Restoration 

(1,400 feet) 
 50,265.60 

2 Township Streets 

Storm Sewer System 

Solids Removal  

(Inlet Sediment Filter 

Bags) 

576.50 68,928.04 

3 Varies 

Projects with 

Neighboring 

Municipalities 

See Section H 

Paragraph 3  
Varies 

4 QAC-DB-03 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

27.59 20,119.68 

5 Twins Oaks Park Underground Basin 11.23 5,564.59 

   TOTAL: 144,877.91 

 

 

 

 

 

 

 

 

TABLE H-3: SUMMARY OF BMPs – CORE CREEK WATERSHED 
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BMP # 
BMP 

LOCATION 
BMP TYPE 

AREA 

TREATED BY 

BMP (acres) 

SEDIMENT 

REMOVED BY 

BMP (lbs/year) 

1 Township Streets 

Storm Sewer System 

Solids Removal  

(Inlet Sediment Filter 

Bags)  

405.00 51,119.47 

2 CC-DB-01 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

33.11 12,382.73 

3 CC-DB-09 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

6.58 2,027.81 

4 CC-DB-10 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

3.15 1,181.97 

5 CC-DB-11 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

77.52 31,771.37 

6 CC-DB-16 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

9.22 3,087.51 

7 CC-DB-22 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

11.94 9,055.37 

   TOTAL: 110,626.23 

 

 

TABLE H -4: SUMMARY OF BMPs – MILL CREEK WATERSHED 
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BMP # 
BMP 

LOCATION 
BMP TYPE 

AREA 

TREATED BY 

BMP (acres) 

SEDIMENT 

REMOVED 

BY BMP 

(lbs/year) 

1 SR-3 
Streambank Restoration (1,400 

feet) 
 50,265.60 

2 
Township 

Streets 

Storm Sewer System Solids 

Removal  

(Inlet Sediment Filter Bags) 

1,068.00 130,854.56 

3 MC-DB-02 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
49.41 20,429.27 

4 MC-DB-03 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
91.54 33,431.52 

5 MC-DB-05 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
73.03 31,278.84 

6 MC-DB-06 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
10.90 4,404.41 

7 MC-DB-16 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
34.01 14,083.90 

8 MC-DB-17 
Detention Basin Retrofit to Dry 

Extended or Retention Basin 
21.31 8,962.37 

   TOTAL: 293,710.47 

 
  
As noted in Section F, after proposed BMPs are implemented for the Neshaminy Creek Watershed in the 

short-term, the sediment load should be at most 2,271,182.95 lbs/year. As demonstrated above in Table H-1, 

upon implementation of all BMPs the proposed total sediment load reduction will be at least 316,851.69 
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lbs/year, which exceeds the minimum required reduction in pollutant loading. 

 

As noted in Section E, after proposed BMPs are implemented for the Queen Anne Creek Watershed, the 

sediment load should be at most 1,250,591.81 lbs/year. As demonstrated above in Table H-2, upon 

implementation of all BMPs the proposed total sediment load reduction will be at least 145,427.19 

lbs/year, which exceeds the minimum required reduction in pollutant loading. 

 

As noted in Section E, after proposed BMPs are implemented for the Core Creek Watershed, the sediment 

load should be at most 920,150.42 lbs/year. As demonstrated above in Table H-3, upon implementation of all 

BMPs the proposed total sediment load reduction will be at least 110,697.37 lbs/year, which exceeds the 

minimum required reduction in pollutant loading. 

 

As noted in Section E, after proposed BMPs are implemented for the Mill Creek Watershed, the sediment 

load should be at most 2,355,382.09 lbs/year. As demonstrated above in Table H-4, upon implementation of 

all BMPs the proposed total sediment load reduction will be at least 293,710.47 lbs/year, which exceeds 

the minimum required reduction in pollutant loading. 

 

Note that only 50% of the total required sediment reduction of each watershed can be achieved through the 

proposed Storm Sewer System Solids Removal (Inlet Cleaning) BMP. The current acreage in the tables 

represents numerous inlets that will get filter bags over time, which will collect sediment. Therefore, only 

50% of the total proposed sediment load reduction from BMPs is from the proposed solids removal BMP. 

 

Table H-5 summarizes the sediment load and required sediment reduction for each of the Township’s 

Planning Areas. 

 

 

 

 

 

TABLE H-5:  MS4 PRP STRATEGY SUMMARY  
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Description 
Neshaminy 

Creek 

Queen Anne 

Creek 
Core Creek Mill Creek 

Watershed Area (acres) 4,577.41 1,593.01 2,381.70 3,753.29 

Parsed Area (acres) 426.47 194.56 389.5 589.41 

Storm Sewershed Area 

(acres) 
4,150.94 1,398.45 1,992.20 3,163.88 

Existing Sediment Load 

(lbs/year) 
2,523,536.61 1,389,546.46 1,023,812.19 2,617,091.21 

Minimum Required 

Pollutant Load 

Reduction (lbs/year) 

252,353.66 138,954.65 102,381.22 261,709.12 

Proposed Sediment 

Load Reduction from 

BMPs (lbs/year) 

316,851.69 145,427.19 110,697.37 293,710.48 

Proposed Sediment 

Total Load with 

Proposed BMPs 

Installed (lbs/year) 

2,206,684.92 1,244,119.28 913,114.82 2,323,380.73 
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I. Identify Funding Mechanism(s) 
 

The Township will be working during the five-year term of the individual permit coverage to determine the 

best funding source for each proposed BMP, as each project is undertaken. Funding sources for the proposed 

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

 

• General Fund 

• Developer Cooperation 

• Grant Funding 

• PennVest Low-Interest Loan 

• Bond 

 

For example, the Township intends to apply for all related grants, such as the PADEP Growing Greener 

Program, to implement these BMPs. The Township intends to utilize general fund monies to cover the design 

and construction costs for the proposed BMPs should grant money not be awarded. The BMPs are expected 

to be constructed in the last three years of the new permit cycle.  Once the PRP has been approved by 

PADEP, the Borough intends to approve design of the BMPs, upon which time a feasibility and cost 

analysis will be prepared and shared with PADEP. 
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J. Identify Responsible Parties for Operation and Maintenance (O&M) of 
BMPs 

 

Once implemented, the BMPs must be maintained in order to continue producing the expected pollutant 

reductions.  Applicants must identify the following for each selected BMP: 

• The parties responsible for ongoing O&M; 

• The activities involved with O&M for each BMP; and 

• The frequency at which O&M activities will occur. 

 

TABLE J-1: OPERATION AND MAINTENANCE OF BMPs 

BMP # 
BMP 

LOCATION 
BMP TYPE 

OWNER/ 

RESPONSIBLE 

PARTY 

O&M ACTIVITY & 

FREQUENCY 

1 
SR-1, SR-2, SR-3, 

SR-4 
Streambank Restoration  

Middletown 

Township 
Bi-Annual Inspection * 

2 Township Streets 

Storm Sewer System 

Solids Removal  

(Inlet Sediment Filter 

Bags) 

Middletown 

Township 

Bi-Annual Inspection & 

Cleaning, as well as after 

runoff events, or as 

necessary* 

3 Twin Oaks Park Underground Basin 
Middletown 

Township 

Bi-Annual Inspection & 

Cleaning* 

4 

CC-DB-01,  

CC-DB-09, 

CC-DB-10, 

CC-DB-11, 

CC-DB-16, 

CC-DB-22, 

Detention Basin Retrofit 

to Dry Extended or 

Retention Basin 

Middletown 

Township 
Bi-Annual Inspection * 
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MC-DB-02, 

MC-DB-03, 

MC-DB-05, 

MC-DB-06, 

MC-DB-16, 

MC-DB-17, 

QAC-DB-13, 

NC-DB-01, 

NC-DB-02, 

NC-DB-05, 

NC-DB-06, 

NC-DB-07, 

NC-DB-09, 

NC-DB-11, 

NC-DB-12, 

NC-DB-13, 

NC-DB-15, 

NC-DB-16, 

NC-DB-19 

5 Varies 

Projects with 

Neighboring 

Municipalities 

Middletown 

Township & 

Neighboring 

Municipalities, as 

applicable 

* 

 

*Note: Actual O&M activities will be identified by the Township in their Annual MS4 Status Reports, 

submitted under the General Permit. The development and enforcement of the Stormwater O&M agreements 

are the responsibility of the Township. Once the PRP has been approved by PADEP and the Township 

begins design of the BMPs, an O&M manual will be created and submitted to PADEP for review and 

comment.



 

 

Appendix A 

 

 

 

MS4 Requirements Table 

 

 

 

Appendix A-1: Applicable Portion of the MS4 Requirements Table (Municipal) Anticipated Obligations 

for Subsequent NPDES Permit Term 

 



MS4 Name NPDES ID Individual Permit 

Required?

Impaired Downstream Waters or 

Applicable TMDL Name

Requirement(s) Other Cause(s) of ImpairmentReason

Bucks County

MIDDLETOWN TWP PAG130028 Yes TMDL Plan

Neshaminy Creek TMDL TMDL Plan-Siltation, Suspended Solids (4a)

Lake Luxembourg Appendix E-Nutrients, Suspended Solids (4a)

Queen Anne Creek Appendix E-Siltation (5) Other Habitat Alterations, Water/Flow Variability 
(4c)

Silver Lake Appendix E-Excessive Algal Growth, Nutrients, Suspended 
Solids (5)

Other Habitat Alterations (5)

Unnamed Tributaries to Neshaminy Creek Water/Flow Variability (4c)

Delaware River Appendix C-PCB (4a)

Magnolia Lake Appendix E-Excessive Algal Growth, Nutrients, Organic 
Enrichment/Low D.O., Suspended Solids (5)

Mill Creek Appendix C-PCB (4a), Appendix E-Siltation (5) Other Habitat Alterations, Water/Flow Variability 
(4c)

Neshaminy Creek Appendix B-Pathogens (5), Appendix C-PCB (5), Appendix E-
Nutrients, Organic Enrichment/Low D.O. (5)

MILFORD TWP PAI130022 Yes SP, IP

Tohickon Creek Appendix E-Nutrients, Siltation (5)

Morgan Creek Appendix E-Nutrients, Siltation (5)

Delmont Lake Exotic Species (5)

Beaver Run Appendix E-Siltation (5) Water/Flow Variability (4c)

Unnamed Tributaries to Unami Creek Appendix E-Siltation (5) Water/Flow Variability (4c)

Unnamed Tributaries to Beaver Run Other Habitat Alterations (4c)

MORRISVILLE BORO PAG130104 No

Delaware River Appendix C-PCB (4a)

Martins Creek Appendix C-PCB (4a), Appendix E-Siltation (5) Flow Alterations (4c)

Rock Run Appendix E-Siltation (5) Flow Alterations (4c)

NEW BRITAIN BORO PAG130154 Yes TMDL Plan

Neshaminy Creek Appendix B-Pathogens (5), Appendix E-Nutrients, Organic 
Enrichment/Low D.O. (5)

Cooks Run Appendix E-Nutrients (5)

Pine Run Appendix E-Excessive Algal Growth (5)

North Branch Neshaminy Creek Water/Flow Variability (4c)

Neshaminy Creek TMDL TMDL Plan-Siltation, Suspended Solids (4a)
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Appendix C: Middletown Township MS4 PRP/TMDL Maps 
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General Notes and Data Sources: 
 
T his Geog raphic Information System (GIS) MS4 map is for demonstration pu rposes 
only, any u se of this produ ct with respect to accu racy and precision shall be the sole 
responsibility of the end u ser. 
 
T his map was created, in part, u tilizing  parcel, m u nicipal bou ndary and location data 
provided by the Bu cks Cou nty P lanning  Commission. 
 
Additional GIS resou rce data and imag ery data was provided by the P ennsylvania 
Spatial Data Access. T he (P ASDA) data was obtained and provided by the P ennsylvania 
Spatial Data Access (P ASDA): https://www.pasda.psu .edu / 
 
Additional cadastral featu re mapping  data, su ch as, waterways, roadways, railroads, 
aerial orthophotog raphy, etc. was obtained from the P ennsylvania Department of 
Environmental P rotection (P ADEP ). T he P ADEP  data was obtained and provided by the 
P ennsylvania Department of Environmental P rotection: http://www.state.nj.u s/dep/g is/. 
T his secondary produ ct has not been verified by (P ADEP ) and is not state-au thorized. 
 
All positions are based on the following : 
- NAD 83 (horizontal datu m) 
- P ennsylvania State P lane Coordinate System 
- Eng lish u nits (feet)  
 
T he g eodetic accu racy and precision of the Geog raphic Information System (GIS) data 
contained in this mapping  has not been developed nor verified by a professional 
licensed land su rveyor and shall not be nor is intended to be u sed in matters requ iring  
delineation and location of tru e g rou nd horizontal and/or vertical controls. 
 
All Geog raphic Information System (GIS) MS4 mapping  was prepared in compliance 
with Middletown T ownship Stormwater O rdinance and the Small MS4 P ermit P rog ram 
and is the property of Middletown T ownship and states the following : “Not for 
distribu tion, no reprodu ction withou t permission by Reming ton & V ernick Eng ineers and 
the Middletown T ownship Board of Su pervisors”. For fu rther information, please contact 
Isaac Kessler, T ownship Eng ineer with Reming ton & V ernick Eng ineers; at 
Isaac.kessler@rve.com. DRAFT

MS4 Map

02/02/2022 SCALE: 1" = 1,500'

Docu ment P ath: L:\GIS Data\P ennsylvania\Bu cks Cou nty\Middletown\MS4\MAIN T MDL SH P  (MD)\MT T _MS4_2021_MAIN.mxdP rinted O n: Febru ary 21, 2022
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General Notes and Data Sources: 
 
T his G e ographic Information S yste m (G IS ) M S 4 map is for de monstration purpose s 
only, any use  of this product with re spe ct to accuracy and pre cision shall be  the  sole  
re sponsibility of the  e nd use r. 
 
T his map was cre ate d, in part, utilizing parce l, municipal boundary and location data 
provide d by the  Bucks County P lanning Commission. 
 
Additional G IS  re source  data and image ry data was provide d by the  P e nnsylvania 
S patial Data Acce ss. T he  (P AS DA) data was obtaine d and provide d by the  P e nnsylvania 
S patial Data Acce ss (P AS DA): https://www.pasda.psu.e du/ 
 
Additional cadastral fe ature  mapping data, such as, wate rways, roadways, railroads, 
ae rial orthophotography, e tc. was obtaine d from the  P e nnsylvania De partm e nt of 
Environm e ntal P rote ction (P ADEP ). T he  P ADEP  data was obtaine d and provide d by the  
P e nnsylvania De partm e nt of Environm e ntal P rote ction: http://www.state .nj.us/de p/gis/. 
T his se condary product has not be e n ve rifie d by (P ADEP ) and is not state -authorize d. 
 
All positions are  base d on the  following: 
- N AD 83 (horizontal datum) 
- P e nnsylvania S tate  P lane  Coordinate  S yste m 
- English units (fe e t)  
 
T he  ge ode tic accuracy and pre cision of the  G e ographic Information S yste m (G IS ) data 
containe d in this mapping has not be e n de ve lope d nor ve rifie d by a profe ssional 
lice nse d land surve yor and shall not be  nor is inte nde d to be  use d in matte rs re quiring 
de line ation and location of true  ground horizontal and/or ve rtical controls. 
 
All G e ographic Information S yste m (G IS ) M S 4 mapping was pre pare d in compliance  
with Middle town T ownship S tormwate r O rdinance  and the  S mall M S 4 P e rmit P rogram 
and is the  prope rty of Middle town T ownship and state s the  following: “N ot for 
distribution, no re production without pe rmission by Re mington & V e rnick Engine e rs and 
the  Middle town T ownship Board of S upe rvisors”. For furthe r information, ple ase  contact 
Isaac Ke ssle r, T ownship Engine e r with Re mington & V e rnick Engine e rs; at 
Isaac.ke ssle r@rve .com. DRAFT

MS4 Subwatershed Map

02/02/2022 S CALE: 1" = 1,500'

Docum e nt P ath: L:\G IS  Data\P e nnsylvania\Bucks County\Middle town\M S 4\MAIN  T MDL S HP  (MD)\M T T _M S 4_2021_MAIN .mxdP rinte d O n: Fe bruary 21, 2022

Legend
Storm Infrastructure

#* Endw all
# He adwall
! O utle t S tructure s
! Inle t
! Manhole s
!. O utfall
!. O bse rvation P oints

S torm P ipe s
O pe n Channe l
Rail
S tate  Roads

Streams
Assesment

Impaire d
N ot Impaire d
P ropose d S tre am bank Re storation
Basins
P ropose d Basin Re trofits
P ropose d U nde rground Basin
Core  Cre e k W ate rshe d
Mill Cre e k W ate rshe d
N e shaminy Cre e k W ate rshe d
Que e n Anne  W ate rshe d
Township O wne d Land
P arce ls

4

0 1,500 3,000 4,500 6,000750 Fe e t

1 DEP  Comm e nts Re v. 02/2022 MAD EC/IK

Subwatershed Legend
N e shaminy Cre e k S ubw ate rshe d #1
N e shaminy Cre e k S ubw ate rshe d T rib. #1
N e shaminy Cre e k S ubw ate rshe d #3

Mdeangelis
Stamp



!!

!

!

!

!

!

!

!

!

!
!

!

!

!

!
!

!
!

!

!

!

!

!!

!
!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!
!

!!

!

!!

!
!

!

!

! !

!

!

!

!

!

!

!
!

!!
!!

!

!

!

!

!

!
!

!

!!!

!

!

!

!

!

!

!

!

!

!

!

!
! !

! ! !

!

!
!!

!

!

!

!
!

!

!

!

!

!

!

!
!

!

!

!

!

!

! !

!

!

!

!
!

!

!

!

!
!

!
!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!!

!

!

!

!

! !!

!

!

!

!

!

!!
!!

!

!

!

!

!

!
!

!

!

!

!

! !

!

!
!

!!!

!

!
!

!

!

!!
!

!
!!

!!

!!
!!
! !

!!

!!
! !

!!
!

!!

!
! !

!!
!!

!!

!
!
!!!

!!!!
!

!!
!
!

!
!!

!

!

!!
!!!

!
!

!!

!
!!
!!

!
!
!

!
!

!!!!
!!

!!

!!

!!

!
!!

!
!

!!

!!

!
!

!

!
!!

!!

!

!

!

!!
!!
!
!

!!!
!
!

!!!!

!!

!

!
!
!

!
!!

!
!!!!

!

!
!

!!!

!

!!

!!
!!!

!!

!
!

!

!

!

!

!
!
!
!

!!
!!
! !

!!
!

!
!!

!!!

!

!
!!

!

!
!
!

!
!

!!

!!

!!

!

!
!!!!
!

!!

!!
!!

!
!!

!
!!

!
!

!

!!
!!

!!!!

!

!!

!

!!

!

!!!

!!

!!!
!!

!!

!!

!!

!!!

!

!

!

!
!
!

!!

!!
!

!!
!!

!!
!!

!
!!
!!

!
!!

!!

!!

!!

!

!

!

!
!!
!

!!
!

!!
!

!
!

!

!
!

!
!!

!

!!

!!!!!
!!!! ! !!!!

!

!!
!

!!

!!

!!!! !!
!!

!!
!! !!

!

!!

!!
!!

!
!

!

!

!
!!

!
!!

!!

!!

!
!!!

!!

!!
!!

!

!!

!!!!
!!

!!
!
!

!!!!
!!
!

!!!!

!
!!

!!
!! !!

!

!
!!

!
!

! !
!!
!
!! !

!!!
!
!

!
!
!
!!!

!

!

!

!!

!! !

!
!
!

!!

!!

!
!!
!!

!
!

!
!

!!
!

!!!!

!

!! !!!
!

!

!

!!
!

!!

!!
!!
!

!
!

!!

!

!!
!
!
!

!

!!
!

!

!

!

!!

!!

!
! !! !

!!
!

!!

!

!

!
!
!
!

!
!!
!!

!

!!
!

!

!!
!

!
!!

!!

!

!

!!
!
!!!

!!

!!
!
!
!!!!
!

!
!!

! !

! !!

!

!
!!

!

!

!!

!
!!!

!!
!
!
!!

!
!!

!!
!

!!
!!

!!
!

!

!
!!

!
!
!
!!!

!

!!
!!!

!

!! !
!

!
!

!!
! !!

!

!

!
!

!! !
!!

!!!
!

!!

!!

!
!!

!!

!!

!

!

!
!

!!

!!
!

!
!!! !

!
!

!!

!!

!!

!!

!!

!!! !

!!

! !

!

! !!
!

!
!

!!

!!

!
!

!!

!!!!

!!!

!!!

!!

!!

!!!
!
!!

!!!
!

!

!!
!!

!

!!

!!

!!

!!

!

!

!!

!
!!

!

!
!

!!
! !!

!
!!

!

!

!!!

!!

!! !!
!

!
!

!!
!!!

!!

!

!

!
!!

!
!
!!

!!

!
!!

!!

!
!!!

!
!

!!

!!

!!
!!!!

!

!
!!
!

!
!!!

!
!
!

!
!

!
!

!

!!

!

!!

!!!
!

!

!!

!!

!
!

!!

!!

!
!

! !! !!
!

!
!!

!
!
!

!!!

!

!
!!

!

!!
!

!!!

!

!!!

!

!
!

!

!!

!!

!

!!
!
!

!

!!
!

! !!
!

!!!

!!
! !

!!
!!

!
!!

!!
!!!

!!
!!

!
!

!!

!!
!!!

!!

!! !

!!!!
!!

!

!

!!
! !!

!
!!

! !
!!

!!!
!!!

!!

!
!!

!!!
!!

!!

!!

!

!

!!
!

!!

!!
! !!! !!!!

!!!

!

! !
!!

!! !!! !!!!

!!! ! !! !! !! !! !! !!
!
!!

!
!!

!!

!!!!!
!

!

!

!!
!

!
!

!

!
!

!

!!!
!

!
!

!!

!
!

!

!
!

!
!!
!!

!

!

!!

!

!

!

!

! !!

!
!
!

!!

!

!
!

!!

!

!!!
!
!

!

!!
!!!!!!!!

!!!!!!!!

!

!!
!
!

!

!
! ! !

!!
!!
!!

!
!!

!

!!

!!!

!!! !! !
!

!!

!!

!
!

!
!

!

!

!

!!!
!!

!!

!!

!
!

!!
!!!

!
!

!!
!!

!!!!!
!!

!!!!
!

!

!

!!

!!

!
!
!!
!

! !
!!!!

!!
!
!!

!

!

!
!

!
!!

!

! !
!

!!

!

!
!!

!!
!

!!!
!!

!!!
!

!!

!
!!!!

!
!

!!

!!

!

!!

!
!!

!
!!

!! !

!!!

!! !!
!!!!!

!!!!
!
!!!!

!!!!!!!
!

!

!
!
!
!!! !

!!
!

!!

!
!

!

! !
!!!! !

!
!

!

!

! !!
!

!!

!
!!!
!

!

!
!
!!

!!
!!
!

!!

!!
!
!
!!
!!!

!!!
!
!

!!

!!
!

!!!

!!
!

!

!!!
!

!

!
!
!

!

!

!

!!

!!

!
!!

!!

!!

!!

!!

!!

!
!

!
!

!
!!

!!
!

!!

!
!
!!

!!

!!

!

!!
!!
!

!

!!

!

!

!

!

!

!

!
!

!!!
!

!

!!

!!

!
!

!!!!!!!

!!!
! !!

!!

! !!
!

!!
!
!!

!! !!
!

!!
!!!

!
! !

!!
!! !!

!
!

!!!

!!

!
!

!

!

!

! !
!
!
!!
!

!!

!

!

!
!
!
!

!!
!!

!

!
!!

!

!!

!!!

!

!!

!!!
!

!

!!!!!!!!! !!

!
!!

!

!

!

!

!!
!
!!
!
!!

!! !!
!

!!

!

!!

!

!!
!

!!!
!

!

!!

!!!

!!

!!
!

!!!!

!!

!
!

!
!!
!!

!
!!

!

!!

!
!
!!

!

!
!

!!
!

!!

!!

!!
!!

!!

!!

!!

!!

!

!

!

!!
!

!!!
!
!!

!!

!!
!

!

!!

!!
!!
!

!

!

!

!
!!

!

!!

!

!!
!!

!!
!!

!
!!!

!

!!
!!!!

!

!

!

!!

!!

!!!
!

!!
!

!!

!
!

!!

! !!
!

!!

! !!

!!

!!
!

!! !

!
!
!!

!
!

!!!

!

!!
!!

!!
!!

!!

!!
!

!

!

!!
! !

!!

!!!!
!

!!
!

!!
!!

!

!

!! !

!!
!

! ! !
!
!

!!

!

!!

!!
!!

!
!

!

!!
!

!!
! !!

!!!

!

!

!

!

!
!

!!

!

!
!

!
!!

!

!
!

! !
!

!!
!

!
!!

!

!
! !

!
!!!!

!!
!
!

!

!

!!

!

!!!
!!!!!!

!
!

!!
!!!!

!
!
!

!!

!

!!

!

! !!

!
!!

!
!

!!

!
!

!
!

!

!

!!

! !

!!!

!
!

!!!

!

!!

!

!
!

!

!

!

! !

!

!
!

!

!
!

!!
!

!!

!

!!

!

!!

!

!

!
! !

!!
!

!!

!!
!

!!

!
!

!
!
!
!

!

!

!

!

!!

!!

!

!
!

!!

!
!

!

!!

!!

!
!

!!
!!
!

!!

!!
!!

!
!!
!

!

!
!!

!
!
!

!!!!!
!!

!
!!

!!

!!
!!
!
!

!

!
!

!!

!
!

!!!
!
!
!

!!
!

!!

!
!
!

!!!
!!

!!

!!!!

!!

!!

! !

!!

!!

!!

!!!
!! !!

!!

!!

!!
!

!

!

!!
!!

!!

!!

!!
!!

!

!

!!!

!!

!!

!

!!

!!

!!

!!!

!!

!! !

!
!

!

!!

!!

!
!

!!

!
!

!
!!!

!!

!! !

!!

!

!
!

!!!!

!!

!!

!!

!

!!

!!

!!

!

!!

!

!

!

!

!

!

!

!!
!!

! !!
!!

!!
!!

!!

!

!
!

!!

!

!
!! !!! !!

!!

!!

!!

!!

!!

!
!!

!!

!!

!
!

!
!

!

!!
!

!!!

!! !!

!

!

!

!

!

!!
!!
!!

!!

!
!!

!

!

!
!

!

!!

!

!

!
!!
!

!

!
!
!

!
!

!

!

!

!

!
!
!

!

!
! !

! !

!
!

!!

!
!

!!

!!!
!
!

!
!

!
!
!
!

!!

!!

!!

!

!

!

!!
!!

!
!

!!
!

!!

!

!

!!

!

!

!

!

!
!

!!

!
!

!

!

!

!

!

!

!!
!

!

!!

!
!!

!

!

!

!!

!

!

!

!!
!
!

!!!!
!
!

!

!!

!

!

!

!
!!

!

!
!

!
!

! !

!!

!!

!
!

!!

!

!
!!

!

!

!
!

!

!
!

!!!!!
!
!

!
!

!
!

!
!!
!!!

!!
!
!
!! !
!!

!

!
!!!

!
!

! !!!!
!

!!!

!
!!
!

!
!!

!

!

!

!!

!

!!
!

!!
!
!

!

!

!!

! !!

!

!

!
!
!!

!!
!

!

!

!!
!
!

! !!

!!
!

!

!!
!
!!

!

!
!
!
!!
!

!!!!!

!

!!
!
!

!!!

!

!
!

!

!
!

!!! !
!!!

!

!
!!

!

!
!

!
!

!

!!
!
!!!!

!

!

!

! !
!

!

!
!!!

!!
!!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!

!

!

!

!
!

!

!
!

!

!

!

!

!

!!

! !
!

!!!

!

!
! !!

! !
!

!

!

!

!
!

!
!
!
!

!

!!!
!
!

! !

!

!

! !
!
!

!

!

!

!
!

!

!!

!!
!

!

!

!!
!

!!

!!

!!

!

!
!!
!!

!!

!!
!

!

!

!

!
!

!
!

!

!!
!

!

!
!
!

!
!!

!

!

!

!!!
!

!
!

!
!

!
!

!

!
!!

!

!

!

!

!

! !!
! !!

!

!!

!
!

!

!

!!

!!

!

!

!!

!
!

!

!

!

!!

!!

!

!

!

!
!

!

!

!

!!!!

!
!

!!
!!

!

!

!! !
!
!

!
!

!

!!!

!
!

! !

!!
! !

!
!!

!!

!

!
!!

!

!

!!!!

!!

!!

!

!!

!!!

!
!!

!! !

!!
!! !
!

!!
!

!!

!! !! !
!! !

!! ! !

!

!!

!!!

!
!

!

!

!!

!!

!!

!

!!

!
!
!!

!

!!!!
!!

!

!
!

!!

!

! !
!

!

!

!

!

!!

!!
!

!
!

!!
!
!

!
!!

! !!
!!

!!

!

!!

!!!

!!!!

!

!!
!

!
!
!

!
!

!

!
!
!

!!
!!

!!
!

!

!
!

!

!!!!

!

! !
!!

!
!!
!!

!

!
!!

!

!

!!
!!

!
!

!

!

!

!

!

!

!

!
!!!

!
!

!!!
!

!

!

!

!

!!

!

!

!
!

!

!

!

!
!

!
!!! !

! !
!
!! !!

!

!
!
! !

!
!

!
! !!

!

!

!

!

!

!

!!

!

!

!

!!
!

!!
!!

!!!!!

!
!!
!
!

!
!!

!!

!
!

!
!

!!

!

!

!

!!

!

!

!

!!

!

!!

!

! !

!!

!
!!!!!!

!

!

! !
!

!

!

!
!

!
!!

!

!

!

!

!
!

!

!

!!
!

!

!
!

!!
!!
!!!

!
!

!

!!

!
!!

!
!!
!

!
!
!

!!
!

!!

!!

!
!!
!

!!
!

!

!!
! !!

!! !!
!

!

!!
!

!

!!

!

!!!!
!!!

!!!!

!
!!
! !!

!!

!

!

!!
!

!!
!!!!

!!!
!!

!

!

!
!!!!

!

!!!!

!

! ! !
!

!! !!
!!

!!

!!

!
!
!

!
!
!!

!!

!
!

!! !

!!
!

!

!

!

!!

!!!!!

!! !!
!

!
!!

!!

!!
!

!

!

!

!

!!!!
! !!!

!!
!

!

!

!!
!

!!
!!!!!

!
!
!

!

!!
!

!!!!!
!

!
!!
!!
! !

!

!
!

!!

!

!
!
!

!
!!
!
!!

!!
!!

!!

!!

!

!!

!

!

!!

!!!!

!
!

!!!!!
!

!

!

!!
!

!
!

!
!

!
!!

!

!!
!

!
!

!
!
!!

!!
!!

!

!!

!
!! !!

!
!!

!!
!

!
!
!
!

!!
!

!
!
!
!

!!
!!!

!!

!
!

!!!
!

!

!!
! !!

!!!
!

!
!!

!
!

!
!
!!!!!

!!
!

!
!

!!!

!

!
!
!! !

!
!

!!!

!!
!
!

!

!!!
!

!

!!!

!!!

!

!!

!

!

!!!!!

!

!!

!

!
!!!
!!
!
!!

!!!

!

!
!!!

!
!

!!
!

!

!

!
!!!

!
!

!

!

!

!

!
!

!

!
!

!
!
! !

!

!!

!

!

!!!!!!!

!

!

!

!!

!

!

!!

!!
!!!

!!!
!!

!!!!!

!!

!

!

!
!

!!

!

!

!
!

!!!
!!!!

!

!!!!!!!!!!!

!

!!!!!!
!

!!
!!

!!

!!

!

!

!

!

!

!

!

!!!
!!

!

!!
!!

!!!

!!

! !

!
!

!

!

!

!

!

!
!

!!!

!!

!

!!

!

!

!
!

!

!
!

!

!

!
!

! ! ! !
!

!

!

!

!

!

!

!

!

!

!
!!

!

!

!

!

!

!

!

!

!

!!

!
!

!

!!!
!!!!

!
!

!!
!

!
!!

!!

!!

!

!!

!

!!

!
! !

!

!!! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!!
!!

!

!

! !
!

!
!

!
!

!
!

!

!!
!

!

!

!

!

!

!

!

!
!!

!

!
!

!
!

!!

!
!

!!

!!
!!

!

!!
!!

!!!
!
!!

!!! !

!

!

!!

!

!!

!!! !!
!!!!

!

!

!
!

!
!

!

!!!!!
!!

!
!!!

!!!
!

!
!

!!

!!
!

!

!

!

!

!
!!

!

!!
!

!

!
!

!

!
!

!! !

!

!

!!
!!

!
!

!!

!

!

!

!

!

!

!
!

!
!

!!
!!

!!
!!!

!
!
!!

!!!!
!!

!

!
!

!
!

!
!!!!!

!

!
!!

!!

!!!!!
!

!!!
!!

! !!!

!

!!

!!
!

!

!
!!

!!
!

!
!

!
!!

!

!!
!!

!

!
!!

!
!

!
!! !

!
!

!

!

!

!
!

!!!

!

!

!

!

!

!

!
!!

!

!
!!

!
!

!!
!

!

!!

!
!

!

!

!

!

!

!

!

!

!
!

!!

!!! !!

!

!

!!

!!

!!

!

!

!

!

!

!!!!

!

!
!!
!!
!!!

!!
!!

!

!!
!!!

!!!
!

!!!!

!

!
!!

! !

!!

!

!

!
!!!

!

!
! !!
!!
!

!! !

!
!!
!!

!!

!
!!!

!!

!

!
!

!

!
!

!

!!

!!

! !

!!

!

!!

!

!!
!!

!

!

!

!
!

!
!

!

!!

!!

!

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!
!

!

!

!

!

!!

!

!

!

!

!
!

!!

!

!!!!

!!

! !
!

!
!

!

!

!

!
!

!

!
!

!

!

!

!!!

!

!!
!

!!!

!

!!

!

!

!
!
!
!

!

!

!
!

!!
!
!!

!
!
!

!!
!

!

!

!
!

!

!
!!
! !

!
!!!
!

!!
!

!

!

!!!!

!
!! !

! !!

!!

!

!!!

!!

!!

! !!!

!!!
!
!
!

!
!

!
!

!!!
!!!

!
!
!
!

!!

!!
!!
!!!
!!

!!
! ! !!

! !
!!!!

!!
!

!! !

!

!

!

!

!

!

!!!
!!!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!
!!!!!!!

!

!

!
!

!
! !!

!

!!

!!

!!

!
!

!

!!
!

!
!

!
!!

!

!

!

!

!!

!
!

!!

!
!

!!

!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!
!!!!

!
!
!

!
!

!!

!!
!

!!
! !

!

!

!

!

!

!

!

! !

! !

!

!

!

!

!

!!
!!
!

!!

!

!

!!

!

!!
!

!!

!

!!

!
!!

!

!

!
!!

!!

!!

!

!

!

!! !

!!
!!

!

!!

!!

!!

!!!
!

!
!

!
!

!

!

!

!

!

!

!

!

! !
!

!

!

!!!

!

!!

!

!
!

!
#

!

! #*

!

##

#

!

!

!

!

!

!!

#*

!

#*

#!
#*

#*
#*

#*

!

#*

#*

!

!

#*

#*
#*

#*

!

! !

!

#

!

!

!

!

#*

#*

!

#*

#*

#*

#*

!

!

!

!

!# !# !# !

#*

!

!

#
!

#*

#

!!!!
!
#!

#*
#*

#*

#*

!

#* !

# #

#*

#*
#*#

#*

#

!

#*

!

!

#*

#*

!

#*#*

#*
# #*

#*

#*

#*#*

#*
#*

#*#*

!

!

#*
#*

#*

#*

#

#*

#*
!

!

!

#*

#
#*

##

!

!

!

#*#

#*

!

!
#*#
#*

!

#

#*
#*!

#*#

!#

#*#*

#*

!

#*

#*

#

#*

!

!

#*#
#* !

#*
#*

#*

!

#*

#*

#*

!

!#
! !

#*

#*#*

#*

#*
#*#*

#*

#*

#*

#*
#

!

!
!

!

#

!

!
!!

#
#

!

#*#

!!
!

!

!

!!!

!

!
!

! !

!

!

!
!

#

!!

#*

#*

#*

#*#*

!

!#

# !

##*
#

#*
#

#*

!

!

!

!
!

!
!

!

!

!!
!

!!!

!
#
!

!

#

!

!
#

!

!
!

!

#
!#!!#

!

!
! !

##
!

!!
!
!

!##
!! !

!
#

! !

!!
!

!

!

#*#*

!
#

!

#*#*#

!
!

!

##*

!

!

#*

#*
#*

!

!
!

#
#*#*#
!

!

!#

#*

!

!

!

#*
#

!

!#
!
#

!#

!

!

!

!

#
#

!

! #
!
#

!
#

!

#
#

!

#*
#*

!

!

!
!

#

!

!

!

!

#*

!
!

!
#

!

!

!
#

#
!

!!

!

!

!

!

!

!

!

!

!!

!

!

!
!

#!
#!

!#

!#!
!!
!!

!

!

!
!

#*#*

!

!

!
#

!

#*

#*
#*#*

!

#*#*!

#
! #

#*#*

#* !#

!

!

!

#*

#*

!

!

##

!!

!
!

!
#

#*

#

#*

#

#*

#

#
#*

!# #
!!

#*#*

#*

!

#*
#

#*
!
#*

#
# #*

#*

#*#*
#*

#*

!

#

#*
#*
#*
!

!

#*

!

#

#*#*

!#*

#!
#*#*

!
!

!

#*#

#*#
#*

#*#*

!

#*
!

#!

!! #

!

!

#

#*!
!

!

!

!

!

!

!

# #*
#*

#*

#*

#*

#*

#*#*

!
#*#*
#*

!

!

!

!
!!

!

!

!!

!

!

!

!

!

#*

!!

!

! ##*

!!

!

#*

#*

!!

#*
#*

#*

#*!!
!

!

!

!

#

!

!

!

!
!

#*

#*

#

#

!

!

!

!
!

!#*

!

!

!

!
!

!

#*

!

!

!

!

!

!
!

!!
!

!

!!

!!

!

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.
!.

!.

!.

!. !. !.

!.

!.

!.

!.
!.

!.!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.
!.

!.
!.

!.

!.
!.

!.

!.
!.

!.

!.

!.
!.

Open Chann
el

to

Tributary NC-1

Tri
bu

tar
y t

o M
il l

Cr
ee

k (
MC

- 5)

Tributary to

Mill Creek

Tributary to Lake

Luxembourg (CC-4)

Core
Creek

Tributary to Mill
Creek (MC-3)

Tri
bu

tar
y t

o L
ak

e
Lu

xe
mb

ou
rg

(C
C-

5)

Tributary to Lake
Luxembourg (CC-8)

Tributary to LakeLuxembourg (CC-5)

Tributary to Neshaminy

Creek (NC-4)

Tributary to Lake

Luxembourg (CC-7)Ne shaminy Creek

Tri
bu

tar
y t

o N
es

ha
mi

ny
Cr

ee
k (

NC
-12

)

Core
Creek

Tributary to MillCreek (MC-4)

Tributary to Lake

Luxembourg (CC-1)

Tributary to Neshaminy

Creek (NC-1)

Mi
ll C

re
ek

Nesh
aminy Creek

CORN

CRIB LN

H U LM
E

S T

R A MP
C -1 RD

RAMPFRD

REDWOOD

AV

LEGRANDE AV

STATE ST

GALLOWAY RD

NE
WP

OR
TV

ILL
E RD

RAMP A
RD

RA
MP

 C
 R

D

TOWNSHIP LINE RD

RA
MP

B R
D

BENSALEM BL

NEWTOWN BP

TR
EN

TO
N A

V

RICHLIEU RD

RA
MP D
RD

RICHARDSON AV

MIDDLE HOLLAND RD

BRISTOL RD

ZIMMERMAN LN

ROCKHILL DR

WI
NC

HE
ST

ER
AV

BELLEVUE AV

NEW FA
LLS RD

TRENTON RD

DE
LA

WA
RE

 EX

ELLIS RD

BUCK RD

FULLING
MIL L RD

HIGHLAND
AV

HULMEVILLE AV

HU
LM

EV
I LL

E
RD

NEWTOWN LANGHORNE RD

PINE ST

MAPLE AV

OL
D L

INC
OL

N H
W

WOODBOURNE RD

BROWNSVILLE RD

COMLY AV

MAIN ST

NESHAMINY ST
BIG

OAK RD

VETERANS HW

BRIDGETOWN PK

DURHAM RD

LANGHORNE
YA

RD
LE

Y RD

LINCOLN HW

EAST/WEST TURNPIKE

FLOWERS

MILL RD

NESHAMINY BL

PASQUALONE BL

EAST HOLLAND RD

HAY
HAYR DR D

HOS T
HOS TR DR D

R OBINR OBINCIRCIR

FOX  CT

FOX  CT

W OO
D

W OO
D

CTCT

AMITYAMITYCTCT

LONGLONGAV EAV E

DAO
S

DAO
S
CTCT

AC
C
ES
S

AC
C
ES
S

R
D

R
D

COU
R T

COU
R T
R DR D

HULM
E

HULM
E

AV E
AV E MM

IIDDDDLLEE
AAV V

EE

FF AA
RRMM CCTT

HHAA
IINNEES S
C C
TT

CC
HHAA
FF FF

CCTT

CC
AA
RRMM
EE
NN

LLNN

HA
LE
 R D

HA
LE
 R D

GR A
NITE

GR A
NITE

AV EAV E

EAG
LE

EAG
LE
LNLN

W INTE
R

W INTE
R

AV EAV E

MAIN
MAINS TS T

ITHAN
ITHANLNLN

EE
AATT

OONN

CCTT

W  END
W  END

AV E
AV E

BAR CLAY
BAR CLAY

CT
CT

IIVV YY
CCTT

BIR CH
BIR CHAV E
AV E

DDAAVV IIDD
DDRR

AR CH
AR CH
AV E
AV E

ALS C
O
T

ALS C
O
T

LNLN

BR IGGS

BR IGGSR DR D

BBRR OOMMLLEEYYWW AAYY

CHER R Y
CHER R Y

S T
S T

COM
LYCOM
LY

AV EAV E

WW AALL NNUUTTWW AAYY

PAR KPAR K
AV EAV E

DDAA
VV IISS

DD RR

BE
LL
E

BE
LL
E

AI
R E
 AV
E

AI
R E
 AV
E

R E
AD
IN
G

R E
AD
IN
G

AV
E

AV
E

RR
AAIINN

TTR REE
EE

CC
TT

ALGATEALGATER DR D

PPAA RRDD
RR

FOX
W OO

D
FOX

W OO
D

LNLN

VV IINNEE
WW AAYY

LINE
LINEAV E
AV E

MM OO

NNAACC
HH

CCTT

QUAK
ER

QUAK
ER

CIRCIR

PAR KS IDE
PAR KS IDE

DR
DR

NEW TOW
NNEW TOW
N

BY PBY P

DAULTON
DAULTON

CT
CT

TTUUPPEELLOO
L LNN

AV ENUE B
AV ENUE B

NOR
TH 

S T

NOR
TH 

S T

B BA A
LLDDWW

IINN
LLNN

KATIE
KATIE
DR
DR

PP IINN
TTAA

IILL
CC
TT

N HAZ EL
N HAZ EL

AV E
AV E

MCKINLEY

MCKINLEY

AV E
AV E

HHOOOO

KKRR DD

LA
W
R E
NC
E

LA
W
R E
NC
E

CI
R

CI
R

DEER
DEER
DR
DR

HAR DING

HAR DING

AV E
AV E

W
ALS H

W
ALS H
AV E
AV E

HIGHLANDHIGHLANDAV EAV E

HHAA
RR VV
EESS

TT

RR DD

AP PL
E

AP PL
E

V ALL
EY  D

R
V ALL

EY  D
R

EAS T
EAS T

END AV E

END AV E

W W
A A
L LTTEERR SS
W W
AAYY

DEV OE
DEV OE
DR
DR

SS HHAASSTTAA
RR DD

V INEV INE
S TS T

FIR
FIRAV E
AV E

PP
AA
RRKK

WW AAY
Y

AAVV E
E

AV ENUE
AV ENUE

FF

AV ENUE
AV ENUE

DD

HA
R R
OW

HA
R R
OW

R DR D

A AV V
E E
NNUUEE

CC

DDOOLLPPH HIINN
RR DD

S UM
MIT

S UM
MIT

S QU
AR E

 S C

S QU
AR E

 S C

JJ OO
AANN
TTRR
LL

DDAAYY LL IILL
YY
DD
RR

BBRR IICCKKMM IIL
LLL SS TT

OOAAKK

RR IIDDGGEE
DDRR

GGUUNNNNIINNGGLLNN

BB RR
AA NN
FF
OO
RR
DD

WW
AA
YY

Z IMMER MANZ IMMER MAN
LNLN

SS AA

GGEEBBRR UUSS HH

LLNN

HHEELLLLII NNGGSSAAVV EE

CCOOVV EENNTTRR YY

LLNN

FLINT
FLINT
R D
R D

FITE
FITE
TER
TER

SS
PPIINNE E
SS TT

FO
R R ES T

FO
R R ES T
AV E
AV E

AS
PE
N

AS
PE
N

AV
E

AV
E

M
APLE

M
APLE

PO
INT DR

PO
INT DR

SS UUMM MM

IITT

TTRR AACCEE

RR
DD

EE
RR AAVV IINNEE

AAVV EE

SS WW

EEEETTGGUUMMRR DD

OO
RR CCHHAARR DD

AAVV
EE

CCEENN
TTRR AA

LL

AAVV EE

W
EB
S T
ER

W
EB
S T
ER

AV
E

AV
E

R E
ET
Z

R E
ET
Z

AV
E

AV
E

E MA
PLE

E MA
PLE

AV EAV E

NNEESS HHAAMMIINNYY

SS TTKN
OL
L

KN
OL
L

AV
E

AV
E

BB RR
IITTTT

AA
NN
YY

DD RR

OOLLII
VV EE
SS TT

V IR G
INIA

V IR G
INIA

AV E
AV E

BAS IL
BAS IL
R D
R D

OA
KL
AN
D

OA
KL
AN
D

AV
E

AV
E

HHEE

AALLYY

WW AA
YY

S H
AW

S H
AW
AV
E

AV
E

HILL S T
HILL S T

BB

EE RR NNIICC
KK

DDRR

Q
U
IN
C
Y

Q
U
IN
C
Y

AV
E

AV
E

SS TTJJAAM MEESS

DDRR

LINDEN

LINDEN

AV E
AV E

FFOONN
TTHHIILL

LL
CC
TT

GAR
DEN

 CT

GAR
DEN

 CT

FFAAWW NN
HHIILLLL DDRR

DD
AA
WW
SS OO
NN

RRDD

FFEEEE
AAVV EE

OO
LLDD

MM
IILLLL

DDRR

HHIIGG
HH
LLAANNDD

P PAA
R R
KK
DDRR

E GI
LLAM

 AV E

E GI
LLAM

 AV E

W ILS ON

W ILS ON

AV E
AV E

CY P R ES S

CY P R ES S

AV E
AV E

HILLTOP

HILLTOP

R DR D

AADDEELLIINNEE
PPLL

GGLLAA
DDSS

TT
OO
NN
EE

RR DD

HY ACINTH R D

HY ACINTH R D

FR AN
KLIN

FR AN
KLIN
R DR D

MM
AA
P P
L LE E

WW
OOOODD

DD
R R

W ILLOW

W ILLOW
AV E
AV E

BBUU
TTTT

EE RR
NNUU
TT

LLNN

FFIIRR EEBBUUSS HH

RR DD

ELM AV E

ELM AV E

FFUULLTT
OONN

AAVV EE

PP OO

LL OO
RR
DD

HEN
R Y

HEN
R Y

AV EAV E

SS CCAA
RR LLEE

TT

OOAAKK
RR DD

CCOO LL

BB
YY

LLNN

WW
YY OO
MM
IINNGG

AAVV EE

DDAANNB
BYY

LLNN

POPL
ARPOPL
AR

S TS T

W
 V
IR
G
IN
IA

W
 V
IR
G
IN
IA

AV
E

AV
E

ES S EXES S EX
LNLN

FFAA
II RR MM

AANN

LLNN

HHYY BBRR IIDD
RR DD

HHIIGGHHLLAANNDD

PPAARR KK

WW A AY Y

FF
OO
RR
SS
YYTT
HH
II AA

XX
IINN
GG

CC RR EESS CCE
ENN
TT

SS TT

DDIILLWW
OO RR TTHH

LLNN

ADAMS

ADAMS

AV E
AV E

FFLLAAMMEE

DDRR

CCAA
MMBBRR

IIDDGGEE
DDRR

BBAATT
EEMMAAN

N
RR DD

UUPP

LLAA
NNDD

RR
DD

N 
H
AW

TH
O
R
N
E

N 
H
AW

TH
O
R
N
E

AV
E

AV
E

HHII
GG
HH R

R DD

MM
II DD
WW AA
YY

AA VV
EE

HHAA
MM PP TTOONN
DDRR

J EFFER S ON

J EFFER S ON

AV E
AV E

GG
RR AANNDD
AAVV EE

SS IILLVV EERR BBEELLLL

RR DD

GG RR
EEEE
NN

RR IIDDGG
EE RR

DD

MADIS ON

MADIS ON

AV E
AV E

CLAY  AV E

CLAY  AV E

VV AALL

LLEE

YY

VV IIEE
WW
RR DD

CCHHAANNCCE E
R RY Y

RR DD

TR
EN
TO
N

TR
EN
TO
N

R DR D

W I
NC
HE
S T
ER

W I
NC
HE
S T
ER

AV
E

AV
E

HHOO
R R
NN

RR DD

TTAA
LLLL

TTRR
EEEE
LLNN

HHIILLLLSS IIDDEE

RR DD
DDEEEEPP

DDAA

LL EE

DDRR
EE

TTUURR TTLLEE
LLNN

RR
TT
11

RR
AAMM
PP

LANG
HO
R N
E

LANG
HO
R N
E

NEW
TO
W
N R D

NEW
TO
W
N R D

DENB
IGN

DENB
IGN

R DR D

FFOO
XX GG

LLOOVV EE

RR DD

PP IINN
EEBBRR OOOOKKDDRR

HH AARR PP
EE RR

SS

XX IINNGG

SS TTEE
EEPP LLEEBBUUSS HH

RR DD

BR OW NS V ILLEBR OW NS V ILLE
R DR D

SS UUGG
AARR BBEE

RR RR YY

LLNN

E W
INC

HE
S T
ER

E W
INC

HE
S T
ER

AV
EAV
E

HHAAVV EENNRR DD

UUMM
BBEE

RR
RR
DD

PAR KV ALE

PAR KV ALE

AV E
AV E

CCAARR LLEENNEE

CCTT

PPIICCKKEE
RR

IINN GG BBNNDD

W  GI
LLAM

W  GI
LLAM
AV EAV E

COR NER S T
ONECOR NER S T
ONE

DRDR

OO
SS
WW
IINN

TTUU
RRNN

SSHH
EELLTT OO

NNLLNN

R O
S EW

O
OD AV E

R O
S EW

O
OD AV E

PP
EE
NN NN

CCRR E
ESS TT

DDRR

FFOO
RR
SS
YY TT

HHII
AA

DD
RR
NNHA

ML
ET
 R
D

HA
ML
ET
 R
D

CCOOAACC
HH

RR
DD

SS WW
EEEETT

WW IILLLLIIAAM
M WW AAYY

GG
AA
BBLLE ES S

C C
T T

F FO O
RR DD

AA VV EE

LL AAUU
RR EE

LL

OO AAKK

SS
DD RR

BBAARR NNSS

BB UURR YYRR

DD

HU
NT
 R
D

HU
NT
 R
D

MMEE EEKK

SS
RRDD

CC
OO
TTTTOO

NNWW
OO
OO
DD

DDRR

SS UU MM MM
IITT

AA VV EE

OO
X XFFOO

R R
DD

DD RR

BBUUTTTTOO
NNWW
OOOODD

DDRR

HY
DR
AN
GE
A R
D

HY
DR
AN
GE
A R
D

HH AA
RR MM
OONN
YY

RR DD

HHAANNDDYY
RR DD

1S T S T1S T S T

4TH S T4TH S T

PP AA

XX SS OO
NN

LLNN

HEMLOCK

HEMLOCK

R D
R D

3R D S T3R D S T

2ND S T2ND S T

TTIINN
AA
DDRR

P ER IW INKLE

PER IW INKLE
AV E
AV E

RR UU
GGBB

YY DDRR

HHAARR PP

RR
DD

HHAA
RR DD
YY

RR DD

PPIINNEE

GG
LLEENN

RR DD

EEGG
EERR TTOONN
RR DD

S S
IILLV V

EER R
LLAA
KKEE

R RDD

IINN
TT
2299
55

WW
BB
RR AA
MM
PP

BBUUTTTTEERR WW
OO
RR TTHH

LLNN

P EEL
 R D

PEEL
 R D

DDUUR RHH
AAMM

R RDD

SS

HHAADD YY

BB
RR OO OOKK DDRR

FFAAIIRR HHIILLLL

AAVV EE

EE
RR IICC AA

DD
RR

W W
Y YCC

HHWW

OO OODD

LLNN

LLEE
NNAAPP

EECCIIRR

WW HHEEAAT
TSS HHE

EAAFF

LLNN

WW
OO OO
DDSS D

D RR

V IL
LAG

E R
D

V IL
LAG

E R
D

G G
RR
EEEE
NN

M M
E E
AA
DDOO
WW

DDRR

WW
HH II
TTEE

AA
SS
HH
DD RR

N FLO
W
ER S

N FLO
W
ER S

M
ILL R D

M
ILL R D

WWIINN
DDHH

AAMM

DDRR
W OO

D LN
W OO

D LN

HE
DG
E 
R D

HE
DG
E 
R D

CCRR OO
AASS DD

AA
LL EE

DD RR

FF OO

RR GGE
ETT

MM
EE

NNOO
TT LL

NN

WW MMAAPP LLEE AAVV EEN BUCKTHO
R N

N BUCKTHO
R N

AV E
AV E

BB
R R

IIDDLLEE
DDRR

DD
AA
WW
NN RR DD

SS NN
OOWW BBAALLLL

DDRR

FF

LLAAMMIINNGG
OO
RR DD

TTAANN
G G
LLEEWW

OO
OO
DD

DDRR

AATT
KKIINNSS

OONN

LL
NN

S TY
ER S

 LN

S TY
ER S

 LN

HHAA
WW KK

RR
DD

CC
OO
LLOO
NNIIAA

LL

DDRR

AALLBB
EERR TTSS
WW AAYY

WW
OOOO

DDLLAA
NNDDSS

DD RR

HHEEAATTOONN

SS

MMIILLLL DD

RR

GG
RR EE

EENN

VV AA
LL LL

EEYY RR DD

TTEEAALL
D DR R NNOORR SS AAMM DDRR

BB RR

IIDDGGEE
TTOOWW

NN

PP IIKKEE

IINN
TT
22 99
55

EE BB
RR
AA
MM
PP

JJAA
NNNN
EE
YY

TTEERR

NNEE

WW GG
AATT

EE
RR DD

TTAAYY LLO
ORR

DDR R

SSEECC
KK
E E
LLPPEE

AARR RR DD

FFUULLLLIINNGG

MM
IILLLL

RR DD

WWEELLLLIINN

GG TTOO
NN

DD
RR

TTRR AAPPPPEE

LLNN

SS PP IINNYY TTHHOORR NN

RR DD

TOLL
GATE

TOLL
GATE

R DR D

WW
RR II
CCHH
AA RR
DD SS
OO NN

AAVV
EE

MM
IIDD
DD
LLEE
TT OO
WW
NN

BBLLV
V DD

HHIIGG

HHPP OOIINNTTEE CCIIRR

OO LL
DD
LLII
NNCC
OO LL
NN
HH WW
YY

ELLIS
 R D

ELLIS
 R D

LI
NC
OL
N

LI
NC
OL
N

HW
Y

HW
Y

SSIILLVV
EE
R R
SS PPRR UUCCEE

RR DD

BBLLAACCKK EEYY

EE
DD

SSUUSSAANNRRDD

BIG 
OAK

 R D

BIG 
OAK

 R D

RR TT 11 SS UUPPEERR HHI IG GHHWW
AAYY

RR AAMMP P

E 
LI
NC
OL
N 
HW
Y

E 
LI
NC
OL
N 
HW
Y

DDUUXX BB UURR YY
DDRR

E OLD
 LINCO

LN HW
Y

E OLD
 LINCO

LN HW
Y

V ETER ANS  HW
Y

V ETER ANS  HW
Y

WW LLIINNC
COOLL

NN HHWW
YY

LLAA
NN GG
HH OO
RR NN
EE
YY AA
RR DD
LLEE
YY
RR DD

W
HE
EL
ER
 W
AY

W
HE
EL
ER
 W
AY

GG
OO
LL FF

CCLLUUBB

DDRR

SS
FFLLOO

WW
EERR SS

MM
IILLLL

RR DD

UUNN
NNAA

MM EE
DD

RR DD

RR TT
11
SS UU
PP EE
RR HH
IIGG
HH WW
AA YY
NNBB

NN
WW
OOOODDBBOOUURR NNEE

RR DD

PPAARR KK RR DD

RR TT
11 SS
UUPP
EERR HH

IIGGHH
WW AAYY

SS BB

INT 295 W
B

INT 295 W
B

INT 295 EB
INT 295 EB

174

54

102

80

172

160

136

132

144

140

10084

8070

134
76

60
58

46
40

90
76

52
42

13
6 13
4 13
2

156

144

176

168

152 12
4

140136

11
4110 142

122

144

13
8

16
2

150

154

94

128120

94

78

92

88

162

158

136

124

122

112

150

138

186

162

164

158

178

172 134

130

176
164

140
116

142
128

8684

108

132

126

46

18015
4

160

152

188
184

70
64

76

68
64

106

96

10
8 86

92

88

98 70

108

94

96 78100

88

154144

9684

230

182

170

17816814
8

76

56

62

50

84

70

64

60

30
24

36

26

164

154

174168

156

148

17
2

16
6

15
2

150

12
2 118

11
2140

130

12
4

104

110
106

116

76

118

102

198
196

190

188
182

186

170

136
120

124

120

106

114

20018
6

17
4

150
134

20
820
0

222

216

210

204

134104

110

102

82

78

78

72

142

126

106

98

188

178
168

106
100

90

84

52

44

220

214
210

142124

122
102

19
8

184

166

152

110

102

186

180

16
2

146138

12
2

108

110
106

62

42

208

194

186178

156

152

150

144

140
130

100
86

94

84

90
78

5038

50
44

20
0

200 196

172
170

160

152

15
8150

114
104

96

82

90

82

58

50

60

54

54

50

52
46

220

216

202
198

196

194

16
4 154

148
144

152
150

94

86

7470

72

66

4038

208 204

174
16
8

166
154

120

116

122

114

112
102

106
102

21
4

118

200

198

18
0

176

196

19
2

19619
4

176

174

160

154

150
146

13
6

134

13
8

13
4

140
13613

4

132

128

12
011
6

80

74
64

62

5240
5642

22
4
22
2

216

206

20
4

200

20
2 200

198

190

190

172166

166

158

136

134

138

124

120 118

120

116

104

114

106

114

106

116

102

10
410
0

9892

92

90

86

84

84

78

82
78

80

70

66

64

64

52

2620

142

208

56

184

170

162

152

162152

158

152

156

140

146

136

146

144

140

120

118

112108

106
100

10
0

98

9896

82

80

80

76

66

64

42

40

222

204

220
218

218

92

196

192

19
4

192

194

192

190

19
218
4

190

186

184

182

180

178

17816
6

176

174

174

166

170

164

162

160

158
154

148
122

142

138

142136

138

12
8

134

13
2 130

120

116

118110

112

110

112

108

11098

110
96

108

106

104
96

104

90

104

88

96 92

88

86

88

84

80

74

70

66
62

40

38

168

148

12
8

126

112

108

106

104

96

94

88

86

82

134

72

138

88

88

80

60

50

10

188

186

184

158

164

15
6

154

152
146

134

128

126

11
6

104

14
6

144

96

132
130 108

160

164

156

154

148

144

128

120

118

182

180
178

174

168160

156

152

140

136

13
2

128

126

14
4

178

162

154

94

92 98

138

136

130

92

190

182

17
8

104

94

82

106

82

68

92

194

178

166

162

44

190

160

162

136

142

54

104
106

10
0

56

46

166

180

146

116

114

90

110

118

116

80

204

184

192

146

112

120

118

94

88

170

144

22
6

212

106

124

102

92

82

68

134

132

122

134

132

126

118

112

52

88

80

172

186174

166

112

108

88

88

82

74

60

56

176

174

162

124

86

88

80

38

26

19
4198

174
176

162

158

86

84

82

74

168

164
160

150

96

48

176

150

144

134

12
8

106

120

12
4

118
114

110

122

116

114

112

100

102

96

84 76

74

68

60

50

40

188

188

16
4

158

154

166

148

138

128

106

100

88

64

46

202

198

196

174

176

168

164

156

140

13
8

130

138

138

13
6

98

10
2

62

202

194

190

190

178

174

182

162

164
166

156

154

150

152

150

148

144

146

152 142

130
130

108

110

92

98

86

90

78

82

68

60

34

40

202

198

19
4

184

176

178

164
162

148

140

134

150

14
6

140

136

130

128

12
4

122112

116

122
116

120

116
104

106

102

104

98

100

94

96

80

70

70

68

58

56

46

216 116

204

140

20
2

192

188

104

188
184

190

184

188

182

172

178

178
172

170168

166

172

166

166

170

156

158

154

150

154

154

142

148

13
8

138

13
2

134

120

126

132

12
6

126

122

120

112

10
6

110108

110

102

98

88

92

88

78

72

76

70

68

56

54

56

50

48
50

40

34
32

222

220

214

208

196

200

200

204

20
0

19
6

196

196

194

194

192

190

19
0 190

180

18
0

182

180

176

180

178

174

172

174

174

174

170

168

168

164

160

164

164

164

162160

162

158

15
8

156

154

158

154

154

15
0

154

154

15
2

150

15
2

150

148

142

142

144

14
4

142

144

144

134

14
2

142

140

13
0

13
8

134

136

134

130

128

128

128

130

128

122

120

114

12
2

116

11
4

110

110

110

110

10
8

102

106

104

104

108
106

102
102

30

94

98

94

98

92

92

88

88

88

82

82

84

80

76

80

76
78

78

78

72

76

74

74

74

72

64

76

66

64

62

62

60

58

56

56

50

46

48 44

42

24

24

228

192

114

218

214

198

110

214
208

208

206

208

204

200

198

200

194

194

192

192

192

196

19
0

192

190

188

18
8

186

186

184

184

188

186

18
6

182

184

170

182

18
2

18
0

180

178

172

176

178

178

182

17
8 172

176

176

178

174

174

176

17
6

172

174

168
170

17
0

168

170

172

166

16
2

166

170

164

166

162

164

164

162

160

162

156

158

160

160

160

15
8

15
6

160

158

160

158

158

156

158

156

154

15
6

15
2

146

14
4

144

152

152

150

148

146

142

132

148

150

146

150

146

14
6

144

144

148

14
4

142

142

140

140

136

14
4

140

140

138

13
6

13
6

134

134

13
2

13
2

130

134

132

132

132

132

126

130

130

128

130

12
6

126

126

128

128

126

128

120

126

12
8

124

122

120

124

12
6

12
2

122

120

118

114

112

118
120

120

120

114

114

116

114

116

118

114

114

110

100 110
112

11
4

112

100

110

108

98

108

108

110
110

72

106

108

96

106

106

106

104

102

98

108

10
0

10
2

10
2

102

96

100

100

98

100

96

94

92

96

98

96

94

96

78

92

94

92

90

90

88

88

90

88

90

82

86

70

86

84

86

86

828
4

84

80

80
76

80

78

82

78

80

78

74

78

68

76

74

70

74

48

66

68

68
64

62

70

66

68

66

66
66

58

62

66

58

62

62

56

54

48

52

54

52

52

48

46

46

44

36

46

32

34

30

30

30

224

224

220

220

214

106

210

208

208

206

208

204

20
2

202

20
4

200

200

198

198

19
8

19
8

194

196

196

192

192

188

190 182

188

19
0

188

186

18
6

190

188

186

186

182

180

180

180

168

184

184

184

180

160

178

174

178

178 18
0

176

176

174

176

176
178

17
6

178

174

174
172

172

170

174

172

170

176

172

174

174

17
4

170

174

174

172

172

168

16
8

172

168

166

16
6

168

168

166

170

170

170

170

164

164

16
0

166

16
6

164

168

164

164

160

164

166

162

162

162

162

15
8

166

162

16
2

16
2

164

164

160

160

158

158

160

160

162

15
8

158

158

160

156

160

156

156

156

156

154

15
2

156

154

148

152

148

148

15
0

146

142
146

146

148

148

148

142

142

144

146

146

142

146

140

14
2

140

140

14
0

138

140

140

142

138

138

13
6

136

134

138
138

138

138

138

140

14
0

140

136

140

140

13
6

136

134

134

134

134

134

134

136

136

132

136

13
2

132

134

134

130

130

130

130

128

126

13
2

128

12
8

128

130
126

130

126

128

128

124

124

12
4

122

124

124

126

126

12
6

126

122

120

120

114

124

124

124

120

120

122

118

122

116

118

116

98

116

118

114

118

118

114

112

110

54

114

116

116

116

96

112

112
112

114

114

114

110

110

11
4

114

114

94

92

110

110

110

110

112

108

108

108

10
6

104

108

110

110

110

110

106

10
6

106

106

108

108

108

10
8

108

108

102

102

104

104

106

104

10
6

98

98

86

102

102

102

104

104

100

10
0

104

100

104

94

102

100

98

98

98

92

96

100

10
0

90

96

98

98

98

94

96

96

96

96

92

90

96

84

90

94

94

90

90

88

86

84

92

90

90

90

86

90

84

82

76

90

88

88

88

84

88

84

88

82

82

86

84

86

82

86

82

80

84

80

80

80

82

82

8278

78

78

78

78

7878

74

72

76

78

78

76 74

74

78

74

76

72

70

72

72

74

70

68

68

70

72

72

72

66

72
54

68
68

68

70

70

66

70

66

66

68

68

68

68

68

64

64

64

66

62

48

62

64

60

60

58

58

6256

56

56

56

54

52

5254

52

48

48

48

44

46

46

42

38

42

40

40

36

36

32

34

28

28

28

24
22

26

22

18

106
84 68

NC-1

NC-2

NC-3

NC-4
NC-5

NC-6

NC-12

NC-13

NC-10

NC-15

NC-16

NC-17

NC-18

NC-8

NC-9

NCT3-1

NCT2-1

NCT5-1

NCT5-3

NCT5-4
NCT5-5

NCT9-13

NCT9-14

NCT9-15

NCT9-11

NCT7-1

NCT7-2

NCT8-1 NCT9-1

NC-20

NC-21

NC-22

NCT9-9NCT9-7

NCT9-6
NCT9-5

NCT9-4
NCT9-3

NCT8-2

NCT9-1

NC-23

NC-24

NC-26

NC-25

NC-28
NC-29

NC-30

NC-32

NC-34

NC-27

NC-19-1

NC-9-1

NC-1A

NC-2A

NC-7

NC-14

NC-36

NC-37

NC-38

NC-39

NC-40

NCT2-1

NC-41

NC-42

NCT5-2

NC-32A

NC-33

NC-43

NC-OB-01

NC-OB-02

MC-OB-01

NC-OB-03

NC-OB-04

PARSE

NC-07

PARSE

NC-01B

NC-OB-03

NC-02A

NC-03

NC-04

NC-05

NC-06

PARSE

NC-01A

NC-08
NC-09

NC-23B

NC-09-1

NC-24A

PARSE

PARSE
PARSE

NC-18A

NC-15
NC-13

PARSE

PARSE

NC-21

NC-22
PARSE

NC-20

NCT9-11

NCT9-8

NCT9-6

NCT9-5-1

NCT9-1B

NCT9-15

NCT9-13B

NCT9-13A
NCT9-14

NCT7-2B

NCT8-3

NCT8-2
PARSE

PARSE

NCT8-1

PARSE

PARSE

PARSE

NC-19-1NC-32

NC-33

NC-34C

NC-25

NC-26

NC-34A

NCT5-2A

NCT5-3A

PARSE

NC-34B

NC-18-2

NCT5-4BNCT5-1A

NCT5-5B

NCT5-5A

NC-OB-04

REMOVE

REMOVE

REMOVE

NC-02

PARSE
NC-28A

NC-29C

NC-24B
NC-27

NC-30A

NC-31

NC-30B
NC-29

NC-29B

NC-29A

PARSE NC-23A

NC-16

PARSE
NC-17

NC-14

PARSE

PARSE

NC-12

NC-10B

NCT9-9

NCT5-3B

NCT3-1

PARSE

NCT7-1A

NCT7-2A

NCT7-2A

PARSE

PARSE

NCT9-3BPARSE

PARSE PARSE PARSE

NCT5-4A

PARSE

NC-13

NC-15-1
NCT2-1

PARSE

PARSE

PARSE

PARSE
PARSE

PARSE

PARSE

NCT8-2

NCT9-3

NCT9-5
PARSE

PARSE

REMOVE

PARSE

PARSE

PARSE

PARSE

NC-38

NC-33

NC-39

NC-42
NC-41

NC-37

NC-36

NC-40A

NCT9-1BPARSE NC-OB-02

NC-40B

NC-43

NCT9-1C

PARSE
PARSE

NCT5-3A

NC-28B

PARSE

CCT3-1

CC-9

CC-14

CC-8

CCT4-1 CCT6-1

CCT7-2
CCT7-1

CCT8-1

CC-4

CC-3

CC-2

CC-1

CC-11
CCT2-2

CCT2-1
CCT1-1

CCT5-2

CC-12

CC-13

CC-10

CCT7-4
CCT7-3

CCT5-1

CC-5

CC-6
CC-7

Lang h orneLang h orne
ManorManor

North a mptonNorth a mpton
Tw pTw p

Ne w to w n Tw pNe w to w n Tw p

BensalemBensalem

Hulme villeHulme ville

P ennd elP ennd el

Low e rLow e r
Ma ke fi e ldMa ke fi e ld
Tw pTw p

Low e rLow e r
S outh a mptonS outh a mpton

BR IS TOLBR IS TOL

Lang h orneLang h orne

MC-DB-2

MC-DB-3

MC-DB-5

MC-DB-6

CC-DB-1

CC-DB-11

NC-DB-1

NC-DB-2

CC-DB-16

NC-DB-5

NC-DB-6

NC-DB-7NC-DB-9

NC-DB-11

NC-DB-12
NC-DB-13

MC-DB-16

MC-DB-17

NC-DB-15

NC-DB-16

NC-DB-19

CC-DB-22

QAC-DB-3

R EV IS ION
No. DES CR IPTION DATE BY CHK BY

DRAFT
MS4 Sewershed Map

02/02/2022 S CALE: 

Document Path : C:\Users\mdeangelis\OneDrive - R V E\Documents\ArcGIS \MTT_MS 4_2021_S ew ersh ed Maps.mxdPrinted On: February 21, 2022

Legend
Storm Infrastructure

#* Endw all
# Headw all
! Outlet S tructures
! Inlet
! Manh oles
!. Outfall
!. Observation Points

S torm Pipes
Open Ch annel
R ail
S tate R oads

Streams
Assesment

Impaired
Not Impaired
Proposed S treambank R estoration
Basins
Proposed Basin R etrofits
Proposed Underground Basin
Impervious

Queen Anne W atersh ed
Nesh aminy Creek W atersh ed
Mill Creek W atersh ed
Core Creek W atersh ed
Tow nsh ip Ow ned Land
Parcels

4

0 875 1,750 2,625 3,500437.5 Feet

Parsing Classification

300 FT PAR S E

BCCD PAR S E

DIR ECT DIS CHAR GE PAR S E

PR IV ATE LAND PAR S E

R AILR OAD PAR S E

S TATE R OAD PAR S E

Neshaminy Creek Sewersheds
NC-01A

NC-01B

NC-02

NC-02A

NC-03

NC-04

NC-05

NC-06

NC-07

NC-08

NC-09

NC-09-1

NC-10B

NC-12

NC-13

NC-14

NC-15

NC-15-1

NC-16

NC-17

NC-18-2

NC-18A

NC-19-1

NC-20

NC-21

NC-22

NC-23A

NC-23B

NC-24A

NC-24B

NC-25

NC-26

NC-27

NC-28

NC-28A

NC-28B

NC-29

NC-29A

NC-29B

NC-29C

NC-30-1

NC-30A

NC-30B

NC-31

NC-32

NC-33

NC-34A

NC-34B

NC-34C

NC-36

NC-37

NC-38

NC-39

NC-40A

NC-40B

NC-41

NC-42

NC-43

NC-OB-02

NC-OB-03

NC-OB-04

NCT2-1

NCT3-1

NCT5-1A

NCT5-2A

NCT5-3A

NCT5-3B

NCT5-4A

NCT5-4B

NCT5-5A

NCT5-5B

NCT7-1A

NCT7-2A

NCT7-2B

NCT8-1

NCT8-2

NCT8-3

NCT9-11

NCT9-13A

NCT9-13B

NCT9-14

NCT9-15

NCT9-1B

NCT9-1C

NCT9-3

NCT9-3B

NCT9-5

NCT9-5-1

NCT9-6

NCT9-7

NCT9-8

NCT9-9

1 inch  = 1,250 feet

1 DEP Comments R ev. 02/2022MAD EC/IK

General Notes and Data Sources: 
Th is Geograph ic Information S ystem (GIS ) MS 4 m ap is for demonstration purposes 
only, any use of th is product 
 w ith  respect to accuracy and precision sh all be th e sole responsibility of th e end user. 
 
Th is map w as created, in part, utilizing parcel, municipal boundary and location data 
provided by th e Bucks County 
Planning Commission. 
 
Additional GIS  resource data and imagery data w as provided by th e Pennsylvania 
S patial Data Access. Th e (PAS DA) data w as obtained and provided by th e  
Pennsylvania S patial Data Access (PAS DA): h ttps://w w w .pasda.psu.edu/ 
 
Additional cadastral feature mapping data, such  as, w aterw ays, roadw ays, railroads, 
aerial orth oph otograph y, etc. w as obtained from th e Pennsylvania Department of 
Environmental Protection (PADEP).  Th e PADEP data w as obtained and provided by th e 
Pennsylvania Department of Environmental Protection: h ttp://w w w .state.nj.us/dep/gis/.  
Th is secondary product h as not been verified by (PADEP ) and is not state-auth orized.  
 
All positions are based on th e follow ing: 
 
- NAD 83 (h orizontal datum) 
- Pennsylvania S tate Plane Coordinate S ystem 
- English  units (feet) 
 
Th e geodetic accuracy and precision of th e Geograph ic Information S ystem (GIS ) data 
contained in th is mapping h as not been developed nor verified by a professional 
licensed land surveyor and sh all not be nor is intended to be used in matters requiring 
delineation and location of true ground h orizontal and/or vertical controls. 
 
All Geograph ic Information S ystem (GIS ) MS 4 mapping w as prepared in compliance 
w ith  Middletow n Tow nsh ip S tormw ater Ordinance and th e S mall MS 4 Permit Program 
and is th e property of Middletow n Tow nsh ip and states th e follow ing : “Not for 
distribution, no reproduction w ith out permission by R emington & V ernick Engineers and 
th e Middletow n Tow nsh ip Board of S upervisors”.  
For furth er information, please contact 
Isaac Kessler, Tow nsh ip Engineer w ith  R emington & V ernick Engineers; at 
Isaac.kessler@rve.com 

Mdeangelis
Stamp



!
!

!

!

!

!
!

!

!

!

!

!

!

!

!

!
!

!!

!

!!

!

!
!

!

!
!

!

!

!

!

!

!

!
!

!!
!
!

!

!

!

!

!

!

!

!

!
!
!

!

!

!

!

!

!

!

!!!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!!

! !!

!

!

!

!

!
!

!

!

!! ! !!!

!

!

!!

!

!! !

!

!!

!

!
!

!

!!
!

!

!

!

!!

!!

!
! !

! !
!!

!

!!

!

!

!
!
!
!

!
!!

!!

!

!
!!

!

!
!

!

!
!!

!!

!

!

!!

!

!!
!

!
!

!!
!
!

!! !!

!

!
!!

! !

! !
!

!

!

! !

!

!

!!

!

!!!
!!
!

!
! !

!

!!

!!
!

! !

!!

!
!

!

!

!

!
!

!
!

!
!!!

!

!!

!!!

!

!
! !

!

!
!

!!

! !
!

!

!

!

!

!! !
!
!

!
!!
!

!!

!!

!
!!

!

!
!

!
!

!
!

!

!
!!

! !
!

!

!
!

!!

!
!

!

!
!!

!

!
!

!
!

!!

!

!

!!

!!!
!

!!!

!!!

!!

!!

!
!!

!
!!

!!!
!

!

!
!

!!

!

!!

!!

!!

!!

!

!

!!

!

!
!

!

!

!
!!

! !!

!

!
!
!

!

!!
!

!
!

!! !!
!

!

!

!
!

!!!

!!

!

!

!

!!

!

!

!!

!!

!
!
!

!
!

!

!!!

!

!

!!

!!

!!
!
!!!

!

!
!!

!

!

!
!!

!
!

!

!

!

!
!

!

!
!

!

!!

!! !
!

!

!!

!!

!
!

!!

!!

!

!
! !

! !
!

!

!
!!

!
!
!

!
!

!

!

!

!!

!

!!

!

!!!

!

!!!

!

!

!

!

!!

!!

!

!!
!
!

!

!
!!

!
!!

!

!
!
!

!!
!

!
!
!

!!
!

!
!

!!
!

!
!

!!
!!

!
! !

! !

!!

!

!

!!

!!

!!
!

!!

!! !

!!!!
!!

!

!

!!
!

!
!
!

!!

!
!

!!
!!!

!!!

!!

!

!
!

!!!
!!

!!

!
!

!

!

!!

!

!
!

!!

! !!!
!
!
!!

! !!

!

! !
!!

!
!

!
!!

!! !!

!! !
! !

! !
! !

!
!
!

!
! !

!

!

!!

!

!!

!!

!!
!!

!
!

!

!

!!

!
!

!
!

!
!

!

!!!

!

!
!

!!

!

!

!

!

!
!

!!
!!

!

!

!!

!

!

!

!

! !!

!
!

!

!!

!

!

!

!!

!

!!
!!
!

!

!!
!
!

!
!!!

!!

!
!!!!!!!

!

!!

!
!

!

!
! ! !

!!

! !

!!

!
!!

!

!!

!
!!

!!

!! !
!!

!
!

!
!

!!

!!
!
!

!!

!
!

!
!

!

!

!

!!
!

!!

!!

!!

!

!

!!
!!!

!

!
!!
!!
!

!
!!

!

!
!

!!

!!
!!

!

!
!

!
!

!
! !

!
!

!

!
!

!
!

!
!

!!

!!!
!

!

!

!

!

!!
!!

!!

!
!

!!

!!

!

!

!
!

!

!
!

!!!!

!!

!
!!

!

!

!

!

!

!!

!

! !

!

!!

!

!

!!

!
!

!
!!!

!!

!
!!

!

!
!

!

!!
!!

!
!

!!

!!

!

!!

!

!!

!
!
!

!!
!

!!
!

!! !
!

! !!
!!

!!!!
!
!!!!

!!
!

!
!!!

!

!

!

!
!

!
!!

!

!
!

!

!!

!
!

!

! !
!!!! !

!

!
!

!

!
!
!
!

!!

!
!!
!

!
!

!
!

!!

!!

!!

!

!!

!!
!
!
!!
!!

!

!!
!
!
!

!
!

!!
!

!!
!

!!

!

!

!!!

!

!

!

! !

!

!

!

!

!

!

!

!
!! !

!

!

!
!

!!

!
!

!!!
!!

!!

!
! !
! !

!
!
!

! !!

!

!!
!
!!

!! !!
!

!!

! !
!

!
! !

! !
!!

!!

!
!

!
!!

!!

!
!

!

!

!

! !

!

!
!
!!

!!

!

!

!
!
!
!

!!
!!

!

!
!!

!

!!

! !
!

!

!
!

!

!

!
!!

!

!
!

!
! !

!
!

!!
!

!
!

!

!

!

!!
!

!

! !!

!

!!

!
!

! !
!!

!
!

!
!

!

!

!

!!
! !

!!

!!!
!
!

!!

!

!!
!
!

!

!

!! !

!!
!

! ! !

!
!

!!

!

!!

!!

!!

!
!

!

!

!
!

!

!
!

!!
!

!!

!

!!

!

!
!

!

!

!
! !

!!
!

!
!

!
!!

!
!
!

!

!

!
! !!!

!!

!
!

!

!
!

!

!
!

!!

!

!

!

!

!

!
!

!

!

!

!!
!

!

!

!

!

!

!

!

!

!

!

!
!
!

!

!
!

!

! !

!

!

!!

!

!!

!

!

!

!
!

!
!

!
!

!
!

!

!!

!

!

!
!

!

!

!

!

!
!

!!

!
!

!

!

!

!

!

!

!
!

!

!

! !

!
!
!

!

!

!

!!

!

!

!

!
!

!

!

!!!!

!

!

!

!
!

!

!

!

!
!!

!

!
!

!
!

!
!

!!

!!

!
!

!!

!

!
!
!

!

!

!
!

!
!

!

!

!

!!
! !

!!!

!

!

!!

!

!

!
!

!

!

!!
!
!! !!

!

!

!

!
!

!

!

!

! !
!

!!

!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

! !

!
!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!!

!
!

!

!!!

!

!
! !

!

! !
!

!

!

!

!

!

!
!
!

!

!

!!!

!

!

! !

!

!

! !
!

!

!

!

!

!

!

!

!!

!

!
!

!

!

!

!!!
! ! !

!

!

!

! !

!

!
!

!
!

!

!

!
!

!

!!

!

!

!
! !

!
!

!

!

!

!!!

!
!

! !

!!

! !
!
!!

!!

!

!
!! !

!

! !

!

!

!

!!
!

!
!

!

!

!

!
!!!!

!
!

!

!!
!!

!
! !

!

!
!

!

!!

!!!

!

!
!

!! !

!!

!! !

!

!!
!

!!

!! !
! !

!! !

!! ! !!

!
!

!

! !

!

!
!!

!

!

!
!

!!

!

!
!

!

!! !

!

!
!

!

!

! !

!!
!
!

!
!

!

!

!

!

!!

! !!
!!

!!

!

!!

!!!

!!!!

!

!

!

!

! !!
!
!!

!
!

!

!

!!
!

!
!

!

!!

!!

!

!

!

!

!

!
!

!!
!
! !

!

! !

!!
!

!

! !

!
!

!
!

!

!!

!

!!

!!
!!

!
!

!

!

!

!

!
!

!
!!!

!
!

!

!
!! ! !

!

!

!

! !

!
!

!
! !!

!

!

!

!

!

!

!!

!

!

!

!
!

!
!

!

!!

!

!

!

!!

!

!

!

!!

!

!!

!

! !

!!

!

!!!!
!!

!

!

!!

!

!

!
!

!!
!!
!!!

!

!

!

!!

!
!
!!

!!
!

!
!

!

!
!!

!!

!!

!

!
!

!

!!

!
!

!!
! !!

!! !!

!

!

!
!

!

!

!!

!

!!!!
!!!

!!!!

!
!
!!

!!
!!

!

!

!!

!

!
!
!!
!
!

!!!

!!
!

!

!
!!!!

!

!!!
!

!

! !
!
!

!
!

!!

!!

!!

! !

!

!
!

!
!

!!

!!

!
!

!! !

!!
!

!

!

!

!!

!!!!!

!! !!

!

!

!!

!!

!!
!

!

!

!

!

!!!!
!

!!!

!!

!

!

!

!!

!

!!
!!!!!

!

!

!

!

!!

!

!!
!!

!

!

!
!!

!!

! !

!

!
!

!!

!

!

!

!

!
!!

!

!!

!!
!!

!!

!!

!

!!

!

!

!!

!!!!

!
!

!!
!!!

!

!

!

!!
!

!

!
!

!

!
!!

!

!!
!

!

!

!

!
!!

!
!

!!

!

!!

!

!! !!

!
!!

!!
!

!
!

!
!

!
!
!

!

!

!

!

!
!!!

!!!

!

!

!!!

!

!

!
!

! !!

!
!!

!

!
!!

!
!

!

!
!!!!!

!!
!

!

!

!!
!

!

!

!

!!
!

!
!

!!
!

!!
!
!

!

!!!
!

!

!!!

!!
!

!

!!

!

!!

!

!!

!

!!
!!!

!!
!

!!
!!!

!!

!
!

!

!

!
!

!!

!

!

!

!

!!
!

!!!
!
!

!!!
!!!

!
!!!!

!

!!!!!!
!

!!

!
!

!!

!!

!

!

!

!

!

!

!

!!!

!!

!

!!

!
!

!!!

!!

!
!

!
!

!

!

!

!

!

!

!

!
!!

!!

!

!!

!

!

!!

!
!

!

!

!

!
! !

!

!
! !!

!!!

!

!
!

!!! !

!

!

!!

!

!!

! !! !!
!!!!

!

!

!
!

!
!

!

!!!!
!
!
!

!

!!!
!!!
!

!

!

!
!

!
!

!

!

!

!

!

!
!
!

!

!
!

!

!

!

!

!

!

!
!
! !

!

!

!!
!!

!
!

!!

!

!

!

!

!

!

!

!

!

!

!
!

!!

!!! !!

!

!

!

!!

!!

!!

!

!

!

!

!

!!
!
!

!

!

!!
!!

!!!

!!

!!

!

!
!!
!!

!!
!

!

!!
!!

!

!
!!

! !

!
!

!

!

!

!!!

!

!

! !
!

!!
!

!!
!

!

! !

!

!
!

!

!!

!!

!

!

!
!

!

!

!

!!

!!

!

!
!!

!

!

!

!

!
!

!

!
!

!

!

!

!

!! !

!

! !
! !

!

!

!
!

!!

!
!

! !
!

!
! !

!

!
!

!
!
!
!

!

!

!
!!!

!!

!!

!
!

!
!

!
!

!

!

!
!

!

!

!!

!!

!!

! !
!

!
! !

!

!

!

!

!

!!
!!

!

!
!

!
!

!

!
!
!!

!

!
!

! !

!

!!

!!!
!

! ! !
!

!

!

!
!

!!

!

!

!

! !

!!

!

!

!

!
!!
!

!
!

!
! !

!
!!

!

!

!

!!! !

!

!

!

!

!
!!
!
!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!

!

!!

!!
!!

!!

!!!!
!

!
!!

! !!

!!
!

!!

!

!

!

!

!

!

!

!
!

! !

!

!

!

!

!

!!
!!

!

!!

!

!

!!

!

!

!

!

!

!

!

! !

!

#*

!

#*

#*
#*

#*

#*

!

!

#*

#*
#*

#*

!

!

#*

!

!

#
!

#*

#

!
!!
!
!
#!

#*
#*

#*

#*

!

#*
!

# #

#*

#*
#*#

#*

#

!

#*

!

!

#*#*

#*
# #*

#*

#*

#*
!

#*
#*

#*

#*

#*

!

#*

#*

#

#*

!

!

#*#
#* !

#*
#*

#*

!

#*

#*

!#

!
!

#*

#*

!

#*

#*#*

#*

#*
#*#*

#*

#
#*

#*

#*

#*
#*

!

!

!! !

!

!

!

!
!

!

!

!
!

#

!
!

#*

#*

#*

#*#*

!

!

!
!

!
!

##

!

!!

!
!

#*

!

#*#*

!

!
#

#*

#*
#

!

!#
!
#

!#

!

!

!

!

#
#

!

! #
!

#

!

#

!

#

#

!

#*
#*

!

!

!

!

!
#

!

#*

!

!

#

!

!

!#

#*

#*
#*

!

#*#*
!

#
! #

#*#*

#*
#*

!
#*#*#

!

!

#!

!

!

!

#*

#*

!

!

##

!
!

!
!

!

#

#*

#

#*

#

#*

#

#
#*

!#
#
!

!

#*
#*

#*

!

#*
#

#

#*
!

#*
#*

#
# #*

#*

#*
#*
#*

#*

!

#

#*
#*
#*

!

!

#*

#*

#* #*

#* ##*

!

#

!

#

#*#*

!
#*

!!

#
!

#

#!
#*#*

!

!

!

!

!

#*#

#*#

#*

#*
#*

!

#*

#

!
# !
#

!
#

!! #

!

!

#

#*!
!

#

!

!

!

!

!

!

#*

#*#*

!

!

!!

!

!

#*

!!

!

! ##*

!!

!

#*

#*

!

!

!

#

#*

#*

#*

!!

#

#

!

!

!

!#*

!

#*

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.

Op
en

 C
ha

nn
el

to 
Co

re 
Cr

ee
k

Open Channel to

Tributary NC-1

Tri
bu

tar
y t

o M
ill

Cr
ee

k (
MC

-5)

Tributary to
Mill Creek

Tributary to Lake

Luxembourg (CC-4)
Tributary to

Core Creek

Tri
bu

tar
y t

o L
ak

e
Lu

xe
mb

ou
rg 

(C
C-

5)

Tributary to Lake

Luxembourg (CC-3)

Tributary to LakeLuxembourg (CC-8)

Tributary to Lake

Luxembourg (CC-5)

Co
re

Cr
ee

k

Tri
bu

tar
y to

La
ke

Lu
xe

mbo
urg

(CC
-2)

Tributary to Lake

Luxembourg (CC-7)

Core Creek

Tributary to Lake

Luxembourg (CC-1)

Tributary to MillCreek (MC-4)

Tributary to Neshaminy

Creek (NC-1)

Neshaminy Creek

Mi
ll C

ree
k

RAM P C RD

RAMPFRD

STATE ST

RA
MP

A
RD

RA
MP

E RD

OLD LINCOLN HW

WASHINGTON AV

LINDENHURST RD

WINCH
ES

TE
R A

V

BELLEVUE AV

PINE ST

DE
LA

WAR
E EX

ELLIS RD

RAM
P

RD

STONY HILL RD

RAMP K-2

FL
OW

ER
S

MI
LL

RD

LINCOLN HW

NEWTOWN BP

NEWTOWN LANGHORNE RD

FULLING MILL RD

MAPLE AV

BRIDGETOWN PK

WOODBOURNE RD

YARDLEY NEWTOWN RD

LANGHORNE YARDLEY RD

LOWER DOLINGTON RD

TOWNSHIP LINE RD

BIG OAK RD

NEWTOWN YARDLEY RD

PPOOSS EEYYLLNN

V ALLEY

V ALLEYCTCT

AMITYAMITYCTCT

LONGLONGAV EAV E

DAO
S

DAO
S
CTCT

LOLL
AR D

LOLL
AR D
CTCT

AABBBBEEYYCCIIRR

HULM
E

HULM
E

AV E
AV E

MM
IIDD
DD LLEE

AAVV
EE

HES TO
N

HES TO
N

CTCT

MAR K
HAMMAR K
HAM
CTCT

FFAA

RR MM

CCTT

HH
AA
IINN
EES S

CCTT

CC
HH
AA
FFFF

CC
TT

COU
NTR YCOU
NTR Y

LANE
 CIR

LANE
 CIR

MMAALLLLAARR DDLLNN

OO
XX FFOOR RDD
CCTT

HEALY
HEALY
W
AY

W
AY

WW
OO
OO
DD

DDUU
CC
KK
LL NN

EEAA
TTOO
NN
CCTT

WW
HH
EE
EE
LL
CC
TT

FFAARR LLEEIIGG
HH

CCTT

LLOO
WW
EELLLL

CCTT
BAR CLAY
BAR CLAY

CT
CT

IIVV YY
CCTT

W HEELER
W HEELERCTCT

LLIINN
CCOO
LLNN

HHWW
YY

BR IGGS  R D

BR IGGS  R D

BBRR OOMMLLEEYYWW AAYY

CHER R Y
CHER R Y

S T
S T

WW AA LLNNUU
TT

WW AAYY

MMIILLLLSS TTOONNEE
CCTT

HHIILLLLTTOOPPCC
TT

NEW
TOW

N

NEW
TOW

N

BY PBY P

CR ES T
V IEWCR ES T
V IEW

AV EAV E

CCOONNCC OO

RR DD

PP LL

SS TT
OONN

EE

BB RR
IIDDGG

EE
CC
TT

R E
AD
IN
G

R E
AD
IN
G

AV
E

AV
E

R R
AAIINN

TTR R
EEEE

CC
TT

ALGATEALGATER DR D

MMUULLBBEERR RR YYCCTT

QUAK
ER

QUAK
ER

CIRCIR

PAR KS IDE
PAR KS IDE

DR
DR

CCLLUUBBHHOOU
USS EE

WW AAYY

DAULTON CT

DAULTON CT

TTUUPPEELLOO
LLNN

ZZII
NNNN
IIAA

WWAA

YY

BBLLUUEE

FFLLAAXX LLNN

B BA A
L LD D
W W
IINN
LLNN

CCHHIILLTTOON
N

PP LL

KATIE
KATIE
DR
DR

RR OOCC
KKCCRR E

ESS SS
WW AAYY

PP IINN

TTAA
IILL

CC TT

BAY
LISBAY
LIS
R DR D

W ALNW ALN
LNLN

SS UUNNNNY
Y

HHIILLLL DD
RR

SS TTAARR FFLLOOWW
EERR

LLNN

IINN

TT 229955

EEBB
RR AAMM PP

MMOOOONNDDRR

CCLLEEAARR

CCRR EEEEKK
RR DD

DDAARR
RR AAHH
SS TT

W W
A A
LLTTEERR SS

WW
AAYY

WW
IINN
DDHHA

AMM

DDRR

GGAA
RRRR

II SS

OONN CCTT

SSHHAASS TTA A
RR DD

IITTHHAANNLLNN

OOAAKKWW OO
OODD

DDRR

EE
XX EE

CCUUTTIIVV EE

DDRR

S UM
MIT

S UM
MIT

S QU
AR E

 S C

S QU
AR E

 S C

JJ OO
AANN
TTRR
LL

DDAA YY LL
IILL
YY

DD RR

OOAAKK

RR IIDDGGEE
DDRR

BB RR
AANN
FF
OO
RR
DD

WW
AA YY

SS AA

GGEEBBRR UUSS HHLLNN

CCOOVV EENNTTRR YY

LLNN

CCAAN
NVV AAS

S BBAACCKK
LLNN

FLINT
FLINT
R D
R D

FITE
FITE
TER
TER

HHIILLLLBBRR OOOOKK
LLNN

M
APLE

M
APLE

PO
INT DR

PO
INT DR

SSWW
EEEE

TT

PPEEAA

LLNN

CO
UNTR Y

CO
UNTR Y
LNLN

SS UUMM MM
IITT

TTRR AACC

EE
RR
DD

LOW E
R  S IL

V ER

LOW E
R  S IL

V ER

LAKE
 R D

LAKE
 R D

E MA
PLE

E MA
PLE

AV EAV E

SS TTRR
AA WW
BBEERR RR YY
LLNN

BBEELLLLFFLLOOWWEERR

RR DD

KILB
UR N

KILB
UR N
R DR D

BAS IL R D
BAS IL R D

DO
G
W
O
O
D

DO
G
W
O
O
D

S T
S T

MM II
LLLL

PP OO
NNDD
PP LL

HILL S T
HILL S T

CCAA
NNTTOO

NN

LLNN

FFOONN
TTHH

IILL
LL

CCTT

GAR
DEN

GAR
DEN
CTCT

FFAAWW NN
HHIILLLL DDRR

SS TTJJ AAMMEESS

DDRR

DDAAWW
SS OO
NN

RR DD

AARR GGYY LLEE

RR DD

AADD
EELLIINN

EE
PP LL

BBRR EENNDDWW
O O
O O
D D

DDRR

GGLLAA
DDSS

TT
OO
NN
EE

RR DD

PP OOPP PP YY

CCTT

FR AN
KLIN

FR AN
KLIN
R DR D

BB UU
TTTT
EE RR
NNUU
TT

LLNN

OOLLDD
SS WW IIFFT

T RR DD

PP OO

LL OO
RR
DD

CCOO LLBB

YY
LLNN

FFAA
II RR M

MAANN

LLNN

S W IFTS W IFTR DR D

YY AAR
R RR OOWWWW AAYY

WW OOOODDSSEEDDGGEEPPLL

S  FLOW
ER S

S  FLOW
ER S

M
ILL R D

M
ILL R D

DDIILLW W

OO RR TTHHLLNN

BBAATT
EEMMAA

NN RR DD

AALLBB
EERR TT

SS

WW AA
YY

HHAAMM
PP TTOONN
DDRR

MMII

LLEE
SS
RR DD

GG RR
EEEE
NN

RR IIDD
GGEE

RR DD

VV AA

LLLL
EEYY

VV IIEE

WW

RR DD

CCHHAANNCCEER RY Y
RR DD

KKNNOO
LLLLBBRR

OO OOKK

DDRR

W I
NC
HE
S T
ER

W I
NC
HE
S T
ER

AV
E

AV
E

BANKS  R D

BANKS  R D

GGUUNNN NI IN N
GG

LLNN

AAPP PP L
LEE

VV AA LLLLEEYY
DDRR

RR
TT
11

RR
AA
MM
PP

LANG
HO
R N
E

LANG
HO
R N
E

NEW
TO
W
N
 R D

NEW
TO
W
N
 R D

DENB
IGN 

R D

DENB
IGN 

R D

GGRR E
EEENN

VV AA

LLLLEE
YY RR DD

SS UUGGA
ARR BBEERR

RR YY

LLNN

CCOORR
PP OO

RR

AATTEE

DD
RR
EE

EE WW
IINNCC

HHEE
SS TT
EERR

AAVV
EE

BBAARR LLEEYY
CCTT

CCAARR
LLEE

NN
EE
CC
TT

PPIICC
KK

EE RR IINN
GG

BBNNDD

COR NER S T
ONECOR NER S T
ONE

DRDR

PP
EENN

NNCCR
R EESS

TT DD
RR

SS WW EEE
ETT

WW IILL
LLIIAA
MM WW AAYY

CCOO AACCHH
RR DD

LLAA
UU RR
EE LL

OO AA

KK
SS
DD RR

S U
MM
IT A

V E

S U
MM
IT A

V E

DOU
BLEW

OOD
S

DOU
BLEW

OOD
S

R DR D

FFLL
OOUURRLLNN

HHIIDDDD
EENN

SS PP RR
IINNGG LLNN

EE LL
IINNCC

OOLL
NN

HHWW
YYBBUUTTTTOO

NNWW
OOOODD

DDRR

1S T S T1S T S T

4TH S T4TH S T

PP AA
XX SS
OONN

LLNN

3R D S T3R D S T

2ND S T2ND S T

TO
W
NS HIP

TO
W
NS HIP

LINE R D
LINE R D

RR UU
GG BB

YY DDRR

PP IINNEE
GG
LLEENN

RR DD

EEGGEERR TTOONN
RRD D

OOLLDD
MMIILLLL

DD RR

PP EEEE
LL RR DD

BBAARR NNSS BBUURR YY
RR DD

EERR IICC AA
DD
RR

W W
Y Y
CC
HHWW

OO
OO DD LLNN

SS TTRR AA WW BB EE
RR

RRYYCCIIRR

WW HHEEAA
TTSS HH

EEAAFF
LLNN

WW
OO OO
DDSS DDRR

V IL
LAG

E R
D

V IL
LAG

E R
D

N FLO
W
ER S

N FLO
W
ER S

M
ILL R D

M
ILL R D

WW
HH
IITT
EE

AA
SS
HH
DD
RR

HHAARR
PP EERR

SS

XX II
NNGG

W OO
D LN

W OO
D LN

CCRR OO
AASS DD

AALLEE

DD
RR

OO XX
FF

OORR

DD

VV AA
LLLL
EE YY

MM AA

LLLL

FFOO RR

GGEE
TT MM

EE NN

OO
TT
LLNN

AATTKK
IINNSS OO

NN LLNN

S TY
ER S

 LN

S TY
ER S

 LN

CHILTON R D

CHILTON R D

HHEEAATTOONNSS MMIILLLL DD
RR

LLAADD
YY SS LLIIPPPPEERRLLNN

UNN
AME

D R D

UNN
AME

D R D

T TEE
AALL

DDRR

NNOO RR SS AAMM DDRR

BB RR

IIDDGG
EETTOO

WW NN
PP IIKKEE

JJ AA
NN
NN
EE YY

TTEERR

NNEE
WW GG

AATTEE
RR DD

TTAAYY LL
OORR DDRR

WW HHIIT
TEE SS WW AA

NN WW AAYY

EE
DD GG EEMM

OO
NNTT

LL
NN

FFUULLLLIINNGG

MM
IILLLL

RR DD

WW
EE
LL

LLIINN GG
TTOO
NN

DD
RR

GGOOLLFFCCLLUUBB

DDRR

TTRR AAPPPP

EE LLNN

BBLL
U UE E

BBOONNNNEETT RR DD

IINN
TT

229955

WW
BB
RR AAM

MPP

TOLL
GATE

TOLL
GATE

R DR D

ELLIS
 R D

ELLIS
 R D

BBLLAACCKK EE YY

EEDDSSUUSSAANNRRDD

SS

HHAADDYY

BB
RR OO OOKK DDRR

RR TT 11SS UUPPEERRH H
I IGGHHWW

AAYY
RR AAM M

P P

E OLD
 LINCO

LN HW
Y

E OLD
 LINCO

LN HW
Y

MM
IIDD
DD LL
EETT

OO WW
NN BBLLVV DD

LLAA
NNGG
HHOO
RR NN
EE
YY AA
RR DD
LLEE
YY
RR DD

W
HE
EL
ER
 W
AY

W
HE
EL
ER
 W
AY

BIG 
OAK

 R D

BIG 
OAK

 R D

IINN
TT
2299
55
EEBB

IINNT
T 22
9955
WW BB

RR TT
11
SS UU
PP EE
RR HH
IIGG
HHWW
AAYY

NNBB

NN
WW OOOODDBBOOUURR NNEE

RR DD

PP AARR KK RR DD

RR TT
11 SS
UUPP EE

RR HHIIG
GHHWW

AAYY
SS BB

19
8

19
4

186 178

14
4

14
0

170

156

138

94

92

176172

14
6

130

8880
108

90

84

76

116

102

176

172
166

196

180

188

160

190

170

194

184

174

186

178

170

204

18
2

150

142

136

104

17216414
2 16
8 15
4

134
126

172

12
6

174
17
0

16
8

144

136

180 176

156

154

172

164

156

146

126

108

136

110

138
134

112

140

120

142

132

114

104

128

118

176

13
6

16
2

15
2

14
8

148

146
144

142

138

12
2

120

150

140

124

116

126

112

128
118

152

132

134
130

162154

190

174

162

172

154

164

158

166

134 170
16614

2

13
4

128122
13
0

102

138

124
120

148

144

146
142

128

122

124

120

126

11
6

196
190

17
2

17
0160

17
8174

118
11
2

182

162

186

182

172

18
8

170

196
186

184
182

172
170

214

194

17
016
8

172

164

174160

16
6

158

140
128

132114

116

182

174

190

172

194

170

112
94

20
218
6

188

180

100

198

168166

170

164

172
166

110

86

20
0 19
8 19
4

196

192

202
192
188
184

196

18
8

184
170

170
168

166
162

176

158

170

16
4 16
2

156

146

15
0

144

140
124

204196

19
6182

180
172178

174

172

168

160156
15
4

162

150

150

144

142

152

148

140

132

126 124

210

206

208

206

178

172

172

82

166

162

160

158

160
156

15014
4

152
146

14
0 134

140
13
2126

120

116

120112

114
104

204

196

20
6

200

192188

180

17
8

180
170

156
15
2

154150

148146

138136134

14
0

13
4

136

132

130

120

126

116

58

50

200
194

172
166

164
160

154

150

156
152

148
140

140

56 64
60

208
204

20
6

202

18
8184

168

172 17
0

164

160

162

152

158

154

158

150

13
4

13
6 13
2

116
114

116
110

66

58

184182

178

176

158

156

158
154

15
4 152

15415
2

150

146

13413
0

13
6

134
114

108

74

68

194

192

192

184

184

180

184
170

178
176

176

174
174

170

166

164

162
160

156

154

152

150

150

148

152

148

152

150

152

150

152

150

148

142

148

144

138

12
4

134
132

132
130

130128

132126

124

122

98
94

90

202

182

200

198

198

196

196
194

196

19
4

188

188

186

188

188

184

176

172

168

164

164

160

156
146

154

15
0

152

150

150
148

150148

150
148138

144

142

144

142

142

140

13
813
6

124
120

122

118

114

112

114
110

108

106

108

106

78
72

130

154

152

148

128

202

140 126

106

104

100

98

86

82

78

94

198

192

186
182

16
8

180 176

146

132

130

12
8

126

122

120

118

114

106

90

74

166

162

16
0

156

152

150

148
144

138

13
0

128

178

162

124

102

158

156

136

146

15
6

150

164 162

144

142

140

13
2

118

116

112

11
0

138

140

134

132

118

112

186

144

142

140

208

190

180
178

192

182

178

154

152

136

142

150
148

146

144

142

13
8

136

134

118

206

196

194

192

176

174

172

176

174

170

168

102

90

206

190

188

198

190186

180

168

174

160

156

166

154
150

142

140

134

194

206

194

196

188184

176

174

160

158

152

156

144

142

138

208

204

202

200

188

176

174

174

168

84

164

166

162

160

162

128

122

11
2

224

206

184

180

174

18
2

172

174

168

174
172

164

146

136

140

130

132

132

122

72

70

198

182

174

172
170

174

172

16
6

156

140

134

142

136

116

104

102

70

68

200

192

186

188

184

180

182

178

174
176

170

168

166

162

156

162

164

162

156

154

148

156

152

142

13
4

132

13
4

128

12
8

12
6

122

12
6

122
114

11
4

112

110

64

208

20
6

206

208

194

19
2

186

184

184

184

180

178

174

176

172

17
6

174

172

170
174

17
4

172

16
8

166

166

166

156

158

158

160
160

154

156

158

158

15
6

158

156

154

154

150

154

154

152

154
150 148

150

150

148

146

144

146

14
4

144

14
4

14
2

142

142

142
140

13
6

132

132

132

122

126128

12
6

112

102

108

108
106

98
96

88

86

84

84

52

192

208

210

200

206

202

202

20
4

20
2

19
8

200

198

198

186

194

198

198

194

19
0

190

190

18
6

188

188

190

182

186

184

184

182

182

182

182

180

180

178

178

178

174

176

17
6

176

176

176

162

170

172

17
0

172

174

168

172

170

172

170

17
0

170

170

118

168

166

164

164

166

168

166

164

164

164

164

166

162

166

16
2

162

160

160

160

158

160

160

156

160

156

158

158

158

158

160

156

156

156

158

154

148

15
4

15
4

154

154

154

152

15
2

152

15
2

150

15
0

15
415
4

152

14
8

148

152

146

148

148

146

138

146

146

148

14
8

146

146

144

142

144

144
144 14

4

142

142

142

142

138

144

138

13
6

138

140

142

140

138

14
0

136

136

136

136

138

136

128

134

134

136

134

130

134

132

130

13
0

132

130

130

130

128

128

128

128

128

128

128

130

12
8

128

126

126

126

126

12
6

124

122

11
8

120

120

118

116

118

120

120

116

114

11
2

11
4

114

108

112

114

110

110

110

106

106

108

106

10
8

104

102

104

100

96

82

90

88

82

82

78

80

78

7672

72

70

72

62
66

21
0 208 208

210

206

206

208

204

164

202

200

200

202

202

202

198

198
200

196

198

198

194

194

196

196

194

192

194

192

190

192

19
2

19
0

192

192

192

188

188

18
8

188

190

190

188

186

190

186

18
6

188

18
8

184

18
6

186

182

182

180

182

18
2

184
184

184

184

182
180

184

184

184

18
0

182

182

182

180

178

182

168

178

17
8

17
8

178

18
0

178

176

180

180

176

176

178178

178

174

174

174

176

176

176

176

17
2

174

172

172

168

168
170

170

170

172

172

172

172

172

16
8

172

166

172

166

166

162

162

168

168

170

168

170

170

170

170

166
16
8

166

164

168

164

164

164

166

166

166

166

166

162
16
2

162

162

164

160

160

160

160

16
0

160

160

162

16
0

158

162

158

158

158

158

158

158

158

160

158

16
0

156

154

152

156

156

158

154

158

154

156

156

154

156

154

152

150

152

154

154

154

154

152

150

15
4

148

148

150

152

152

152

152

152

152

152

148

142

148

148

150

15
0

150

15
0

150

146

150

150

146

144

146

148 148

148

146

14
8

142

148

140

146

144

142

142

14
2

142

142

144

14
2

140

140

14
4

140

140

142

142

138

138

13
8

14
0

14
0

138

14
0

140

138 138

136

138

134

134

134

134

13
6

136

136

136

132

132

134

134

134

130

130

124

13
0

132

132

130

132

128

128

12
8

128

130

130

130

130

130

130

126
130

128

128

128

126

124

124

124

124

122

124

124

126

126

126

12
2

126

122

122

12
4

124

12
4

124

124

124

122

122

122

122

122

116

118

120

12
0

120

116

114

118

118

11
4

112

110

110

110

11
0

108

108

108

106

10
6

10
8

104

102

106

102

106

104

10
4

100
98

102

96

94

98

98

92

92

94

90

88

86

82

84

80
80

76

7274

72

74

60

66

68

68
64

54

190

150

NC-8

NC-9

NC-23

NC-24

NC-26

NC-25

NC-28

NC-29

NC-30

NC-27

NC-9-1

NC-7

CCT3-1

CC-9

CC-14

CC-8

CCT4-1
CCT6-1

CCT7-2
CCT7-1

CCT8-1

CC-4

CC-3

CC-2

CC-1

CC-11

CC-9

CCT2-2
CCT2-1

CCT1-1

CCT5-2

CC-12

CC-13

CC-10

CCT7-4
CCT7-3

CCT5-1

CC-5

CC-6
CC-7

North a mptonNorth a mpton
Tw pTw p

Ne w to w n Tw pNe w to w n Tw p Low e rLow e r
Ma ke fi e ld Tw pMa ke fi e ld Tw p

Lang h orneLang h orne

CCT3-1

CCT7-3

CCT7-2

CC-OP-02

CCT2-2B

CC-OP-01

CCT2-2A

CCT2-1A

CCT2-1B

CCT4-1

CC-9B

CC-11A
CC-9

CC-8

CC-7

CC-6

CC-2

CC-5A

CCT1-1B

CCT5-3

CCT7-4

CCT7-4

Parsed

Parsed
CC-14

CC-11B

CC-9A

CCT7-4
Parsed

Parsed
CCT5-1

CC-4

CC-3A

CC-3B CCT8-1

CC-2A

CC-2B

CC-3C

CC-5B

CC-10

CCT1-1A

CC-12
CC-13

CCT6-1

MC-DB-2

MC-DB-3

MC-DB-5

MC-DB-6

CC-DB-1

CC-DB-9

CC-DB-10

CC-DB-11

NC-DB-1

NC-DB-2

CC-DB-16

NC-DB-5

CC-DB-22

QAC-DB-3

R EV IS ION
No. DES CR IPTION DATE BY CHK BY

DRAFT
MS4 Sewershed Map

02/02/2022 S CALE: 

Document Path : C:\Users\mdeangelis\OneDrive - R V E\Documents\ArcGIS \MTT_MS 4_2021_S ew ersh ed Maps.mxdPrinted On: February 21, 2022

Legend
Storm Infrastructure

#* Endw all
# Headw all
! Outlet S tructures
! Inlet
! Manh oles
!. Outfall
!. Observation Points

S torm Pipes
Open Ch annel
R ail
S tate R oads

Streams
Assesment

Impaired
Not Impaired
Proposed S treambank R estoration
Basins
Proposed Basin R etrofits
Proposed Underground Basin
Impervious

Queen Anne W atersh ed
Nesh aminy Creek W atersh ed
Mill Creek W atersh ed
Core Creek W atersh ed
Tow nsh ip Ow ned Land
Parcels

4

0 875 1,750 2,625 3,500437.5 Feet

Parsing Classification

300 FT PAR S E

BCCD PAR S E

DIR ECT DIS CHAR GE PAR S E

PR IV ATE LAND PAR S E

R AILR OAD PAR S E

S TATE R OAD PAR S E

Core Creek Sewersheds
CC-10

CC-11A

CC-11B

CC-12

CC-13

CC-14

CC-2

CC-2A

CC-2B

CC-3A

CC-3B

CC-3C

CC-4

CC-5A

CC-5B

CC-6

CC-7

CC-8

CC-9

CC-9A

CC-9B

CC-OP-01

CC-OP-02

CCT1-1A

CCT1-1B

CCT2-1A

CCT2-1B

CCT2-2A

CCT2-2B

CCT3-1

CCT4-1

CCT5-1

CCT5-3

CCT6-1

CCT7-2

CCT7-3

CCT7-4

CCT8-1

1 inch  = 875 feet

1 DEP Comments R ev. 02/2022MAD EC/IK

General Notes and Data Sources: 
Th is Geograph ic Information S ystem (GIS ) MS 4 m ap is for demonstration purposes 
only, any use of th is product 
 w ith  respect to accuracy and precision sh all be th e sole responsibility of th e end user. 
 
Th is map w as created, in part, utilizing parcel, municipal boundary and location data 
provided by th e Bucks County 
Planning Commission. 
 
Additional GIS  resource data and imagery data w as provided by th e Pennsylvania 
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General Notes and Data Sources: 
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 w ith  respect to accuracy and precision sh all be th e sole responsibility of th e end user. 
 
Th is map w as created, in part, utilizing parcel, municipal boundary and location data 
provided by th e Bucks County 
Planning Commission. 
 
Additional GIS  resource data and imagery data w as provided by th e Pennsylvania 
S patial Data Access. Th e (PAS DA) data w as obtained and provided by th e  
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For furth er information, please contact 
Isaac Kessler, Tow nsh ip Engineer w ith  R emington & V ernick Engineers; at 
Isaac.kessler@rve.com 
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Appendix D-1A: Evaluation Reductions -  Neshaminy Creek Subwatershed #1

TMDL Planning Area - Sediment Load Calculation

Land Use Source

Area of 
Neshaminy 

Creek 
SubWatershed 

#1 (acres; 
stream miles)

2000 TMDL 
Pollutant 
Loadings  
(lbs/year)

TMDL 
Sediment 

Unit Loading 
Rate 

(lbs/ac/year)

Margin of 
Safety 
(MOS)

Allocated 
Wasteload 

(WLA) 
(lb/year)

Target 
Sediment 
Loading 

Rate

Middletown 
Township 
Existing 

Baseline TMDL 
Areas (acres)

Middletown 
Township 

Baseline TMDL 
Areas (acres)

Middletown 
Baseline Loading 

Rate

Margin of 
Safety 
(MOS)

Middletown 
Baseline 
Allocated 

Wasteload

Final TMDL 
% Sediment 
Reduction 
Required

Existing Sediment 
Reduction (with 

TMDL Reduction 
Required) (lbs/year)**

Existing BMP 
Load Reduction

Total Sediment 
Load with 
Reduction 
(lbs/year)

Hay/Pasture 62 3,040 49.03 304.00 2,736.00 44.13 147.30 147.30 7,222.45 722.25 6,500.21 30.0% 2,166.7 873.3
Cropland 220 233,840 1,062.91 23,384.00 210,456.00 956.62 49.90 49.90 53,039.16 5,303.92 47,735.25 30.0% 15,911.7 217,928.3
Coniferous Forest 269 2,080 7.73 208.00 1,872.00 6.96 1.00 0.89 6.88 0.69 6.19 30.0% 2.1 2,077.9
Mixed Forest 267 2,760 10.34 276.00 2,484.00 9.30 38.78 38.78 400.87 40.09 360.78 30.0% 120.3 2,639.7
Deciduous Forest 699 8,600 12.30 860.00 7,740.00 11.07 961.00 961.00 11,823.46 1,182.35 10,641.12 30.0% 3,547.0 5,053.0
Transitional Land 126 158,180 1,255.40 15,818.00 142,362.00 1,129.86 38.41 38.41 48,219.79 4,821.98 43,397.81 30.0% 14,465.9 143,714.1
Low Intensity Development 2,355 154,220 65.49 15,422.00 138,798.00 58.94 919.40 919.40 60,208.01 6,020.80 54,187.21 30.0% 18,062.4 136,157.6
High Intensity Development 723 18,980 26.25 1,898.00 17,082.00 23.63 285.50 285.50 7,494.87 749.49 6,745.38 30.0% 2,248.5 16,731.5
Streambank Erosion 7.6 2,491,660 327,850 249,166.00 2,242,494.00 295,065 7.40 7.40 2,426,090.00 242,609.00 2,183,481.00 30.0% 727,827.0 1,763,833.0
Total 4,728.60 3,073,360.00 330,339.45 307,336.00 2,766,024.00 297,305.50 2,448.69 2,448.58 2,614,505.50 261,450.55 2,353,054.95 30.0% 782,093.52 2,258.13 1,832,411.99

* NOTE- Stream along border of Middletown

Sediment Load Calculations



Appendix D-1B: Evaluation Reductions -  Neshaminy Creek Subwatershed Tributary #

TMDL Planning Area - Sediment Load Calculation

Land Use Source
Area of Neshaminy Creek 
SubWatershed #2 (acres; 

stream miles)

2000 TMDL 
Pollutant 
Loadings  
(lbs/year)

TMDL Sediment 
Unit Loading 

Rate 
(lbs/ac/year)

Margin of 
Safety (MOS)

Allocated 
Wasteload 

(WLA) (lb/year)

Target 
Sediment 

Loading Rate

Middletown 
Township 
Existing 

Baseline TMDL 
Areas (acres)

Middletown 
Township 

Baseline TMDL 
Areas (acres)

Middletown 
Baseline 

Loading Rate

Margin of Safety 
(MOS)

Middletown Baseline
Allocated Wasteload

Final TMDL % 
Sediment 
Reduction 
Required

Existing Sediment 
Reduction (with 

TMDL Reduction 
Required) (lbs/year)**

Existing BMP
Load 

Reduction

Total 
Sediment 
Load with 
Reduction 
(lbs/year)

Hay/Pasture 7 110 15.71 11.00 99.00 14.14 1.33 1.33 20.90 2.09 18.81 66.0% 13.8 96.2
Cropland 52 16,600 319.23 1,660.00 14,940.00 287.31 8.63 8.63 2,754.96 275.50 2,479.47 66.0% 1,818.3 14,781.7
Coniferous Forest 20 88 4.40 8.80 79.20 3.96 0.00 0.00 0.00 0.00 0.00 66.0% 0.0 88.0
Mixed Forest 40 154 3.85 15.40 138.60 3.47 1.77 1.77 6.81 0.68 6.13 66.0% 4.5 149.5
Deciduous Forest 121 1,170 9.67 117.00 1,053.00 8.70 27.26 27.26 263.59 26.36 237.23 66.0% 174.0 996.0
Transitional Land 54 123,863 2,293.76 12,386.30 111,476.70 2,064.38 0.00 0.00 0.00 0.00 0.00 66.0% 0.0 123,863.0
Low Intensity Development 145 10,662 73.53 1,066.20 9,595.80 66.18 25.87 25.87 1,902.25 190.22 1,712.02 66.0% 1,255.5 9,406.5
High Intensity Development 17 552 32.47 55.20 496.80 29.22 1.45 1.45 47.08 4.71 42.37 66.0% 31.1 520.9
Streambank Erosion 1.5 12,362 8,241 1,236.20 11,125.80 7,417 0.63 0.63 5,192.04 519.20 4,672.84 66.0% 3,426.7 8,935.3
Total 457.50 165,561.00 10,993.96 16,556.10 149,004.90 9,894.56 66.94 66.94 10,187.63 1,018.76 9,168.87 6,723.84 0.00 3,463.80

Sediment Load Calculations



Appendix D-1C: Evaluation Reductions -  Neshaminy Creek Subwatershed #3

TMDL Planning Area - Sediment Load Calculation

Land Use Source

Area of Neshaminy 
Creek SubWatershed 

#3 (acres; stream 
miles)

2000 TMDL 
Pollutant 
Loadings  
(lbs/year)

TMDL 
Sediment Unit 
Loading Rate 
(lbs/ac/year)

Margin of 
Safety 
(MOS)

Allocated 
Wasteload 

(WLA) 
(lb/year)

Target 
Sediment 
Loading 

Rate

Middletown 
Township 
Existing 

Baseline TMDL 
Areas (acres)

Middletown 
Township 

Baseline TMDL 
Areas (acres)

Middletown 
Baseline 

Loading Rate

Margin of 
Safety 
(MOS)

Middletown 
Baseline 
Allocated 

Wasteload

Final TMDL 
% Sediment 
Reduction 
Required

Existing Sediment 
Reduction (with TMDL 
Reduction Required) 

(lbs/year)**

Existing 
BMP 
Load 

Reduction

Total Sediment 
Load with 
Reduction 
(lbs/year)

Hay/Pasture 59 960 16.27 96.00 864.00 14.64 3.03 3.03 49.30 4.93 44.37 36.0% 17.7 942.3
Cropland 158 44,320 280.51 4,432.00 39,888.00 252.46 10.78 10.78 3,023.86 302.39 2,721.47 36.0% 1,088.6 43,231.4
Coniferous Forest 121 420 3.47 42.00 378.00 3.12 0.00 0.00 0.00 0.00 0.00 36.0% 0.0 420.0
Mixed Forest 124 300 2.42 30.00 270.00 2.18 3.50 1.64 3.97 0.40 3.57 36.0% 1.4 298.6
Deciduous Forest 321 1,000 3.12 100.00 900.00 2.80 114.40 114.40 356.39 35.64 320.75 36.0% 128.3 871.7
Transitional Land 57 18,520 324.91 1,852.00 16,668.00 292.42 3.40 0.00 0.00 0.00 0.00 36.0% 0.0 18,520.0
Low Intensity Development 1,643 34,120 20.77 3,412.00 30,708.00 18.69 235.70 235.70 4,894.76 489.48 4,405.28 36.0% 1,762.1 32,357.9
High Intensity Development 353 2,300 6.52 230.00 2,070.00 5.86 87.00 87.00 566.86 56.69 510.17 36.0% 204.1 2,095.9
Streambank Erosion 5.4 1,312,360 243,030 131,236.00 1,181,124.00 218,727 1.70 1.70 413,150.37 41,315.04 371,835.33 36.0% 148,734.1 1,163,625.9
Total 2,841.40 1,414,300.00 243,687.61 141,430.00 1,272,870.00 219,318.85 459.51 454.25 422,045.50 42,204.55 379,840.95 36.0% 151,936.38 0.00 270,109.12

Sediment Load Calculations



Subwatershed 
Name Total Area (ac.) Impervious Area 

(ac.) Pervious Area (ac.) Impervious Loading 
Rate (lbs/acre)

Pervious Sediment 
Loading Rate (lbs/acre)

Pollutants Load (TSS) 
(lbs/year)

BMP Reduction 
(See Appendix E‐5)

Neshaminy Creek 
South #1 3,267.30 768.88 2,498.42 1,839 264.96 2,075,959.96 42,618.39

Totals (ac.) 3,267.30 768.88 2,498.42
23.53% 76.47%

2,033,341.57 lbs/year < Total Existing Sediment Load at Township Outfalls
610,002.47 lbs/year < Required Sediment Reduction (30%)

Percents of Impervious and Pervious

Appendix D-1D:  TMDL Neshaminy Creek South #1 Reductions



Subwatershed 
Name Total Area (ac.) Impervious Area

(ac.) Pervious Area (ac.) Impervious Loading
Rate (lbs/acre)

Pervious Sediment 
Loading Rate (lbs/acre)

Pollutants Load (TSS) 
(lbs/year)

BMP Reduction (See 
Appendix E‐5)

Neshaminy Creek 
Subwatershed 
Tributary #2

93.52 21.99 71.53 1,839 264.96 59,392.20 0.00

Totals (ac.) 93.52 21.99 71.53
23.51% 76.49%

59,392.20 lbs/year < Total Existing Sediment Load at Township Outfalls
39,198.85 lbs/year < Required Sediment Reduction (66%)

Percents of Impervious and Pervious

Appendix D-1E:  TMDL Neshaminy Creek Subwatershed Tributary #2 Reductions



Subwatershed 
Name Total Area (ac.) Impervious Area

(ac.) Pervious Area (ac.) Impervious Loading
Rate (lbs/acre)

Pervious Sediment 
Loading Rate (lbs/acre)

Pollutants Load (TSS) 
(lbs/year)

BMP Reduction (See 
Appendix E‐5)

Neshaminy 
Creek South #3 529.89 177.69 352.20 1,839 264.96 420,090.40 0.00

Totals (ac.) 529.89 177.69 352.20
33.53% 66.47%

420,090.40 lbs/year < Total Existing Sediment Load at Township Outfalls
126,027.12 lbs/year < Required Sediment Reduction (36%)

Percents of Impervious and Pervious

Appendix D-1F: TMDL Neshaminy Creek Subwatershed #3 Reductions



Appendix D-1G: Neshaminy Creek 10% Calculations

Sewershed Name Total Area 
(ac.)

Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious Sediment 
Loading Rate 

(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction (See 
Appendix E‐5)

NC-01A 133.16 35.45 97.71 1,839 264.96 91,082.58
NC-01B 72.39 10.39 62.00 1,839 264.96 35,534.10
NC-02 48.41 9.28 39.13 1,839 264.96 27,427.09

NC-02A 127.14 30.90 96.24 1,839 264.96 82,324.85
NC-03 109.98 31.92 78.06 1,839 264.96 79,383.39
NC-04 68.70 19.12 49.58 1,839 264.96 48,298.95
NC-05 95.23 24.72 70.51 1,839 264.96 64,141.32
NC-06 93.93 21.04 72.89 1,839 264.96 58,006.77
NC-07 67.66 11.02 56.64 1,839 264.96 35,274.31
NC-08 32.17 5.91 26.27 1,839 264.96 17,820.31
NC-09 33.91 8.13 25.77 1,839 264.96 21,782.84

NC-09-1 9.23 2.27 6.96 1,839 264.96 6,021.26
NC-10B 7.20 0.21 6.99 1,839 264.96 2,236.77
NC-12 16.77 1.34 15.43 1,839 264.96 6,546.89
NC-13 33.11 0.29 32.81 1,839 264.96 9,228.45
NC-14 22.79 4.16 18.63 1,839 264.96 12,594.59
NC-15 58.60 16.44 42.16 1,839 264.96 41,403.48

NC-15-1 16.34 1.41 14.94 1,839 264.96 6,546.55
NC-16 21.67 5.27 16.40 1,839 264.96 14,041.45
NC-17 10.18 2.23 7.95 1,839 264.96 6,209.31

NC-18-2 114.14 29.03 85.11 1,839 264.96 75,935.59
NC-18A 158.04 45.99 112.05 1,839 264.96 114,264.64
NC-19-1 29.08 0.00 29.08 1,839 264.96 7,705.27



Appendix D-1G: Neshaminy Creek 10% Calculations

Sewershed Name Total Area 
(ac.)

Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious Sediment 
Loading Rate 

(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction (See 
Appendix E‐5)

NC-20 38.51 15.39 23.12 1,839 264.96 34,428.19
NC-21 14.96 4.36 10.60 1,839 264.96 10,827.64
NC-22 32.93 6.10 26.83 1,839 264.96 18,335.58

NC-23A 7.79 1.28 6.50 1,839 264.96 4,086.04
NC-23B 43.97 8.00 35.97 1,839 264.96 24,236.97
NC-24A 27.10 4.14 22.96 1,839 264.96 13,689.64
NC-24B 5.97 1.84 4.13 1,839 264.96 4,480.99
NC-25 22.22 4.03 18.19 1,839 264.96 12,225.84
NC-26 8.04 2.13 5.91 1,839 264.96 5,490.16
NC-27 14.20 2.98 11.22 1,839 264.96 8,457.13

NC-28A 19.18 2.50 16.68 1,839 264.96 9,012.95
NC-28B 18.49 3.40 15.09 1,839 264.96 10,250.85
NC-29 16.84 4.14 12.69 1,839 264.96 10,979.89

NC-29A 15.21 1.83 13.39 1,839 264.96 6,903.92
NC-29B 13.41 4.22 9.19 1,839 264.96 10,193.25
NC-29C 62.76 21.43 41.33 1,839 264.96 50,361.44
NC-30-1 38.40 6.00 32.40 1,839 264.96 19,623.73
NC-30A 18.38 1.19 17.19 1,839 264.96 6,742.77
NC-30B 27.67 3.03 24.64 1,839 264.96 12,092.97
NC-31 9.24 2.34 6.89 1,839 264.96 6,136.31
NC-32 36.54 11.80 24.74 1,839 264.96 28,254.73

NC-32A 58.69 31.66 27.03 1,839 264.96 65,385.64
NC-33 92.49 31.66 60.83 1,839 264.96 74,339.97

NC-34A 30.65 0.01 30.64 1,839 264.96 8,134.36
NC-34B 37.41 5.33 32.08 1,839 264.96 18,294.98
NC-34C 38.25 0.51 37.74 1,839 264.96 10,936.82



Appendix D-1G: Neshaminy Creek 10% Calculations

Sewershed Name Total Area 
(ac.)

Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious Sediment 
Loading Rate 

(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction (See 
Appendix E‐5)

NC-36 96.15 18.96 77.19 1,839 264.96 55,318.88
NC-37 14.91 4.32 10.59 1,839 264.96 10,754.32
NC-38 43.12 14.74 28.38 1,839 264.96 34,625.68
NC-39 106.15 38.05 68.10 1,839 264.96 88,016.93

NC-40A 20.54 8.80 11.73 1,839 264.96 19,298.81
NC-40B 31.51 17.18 14.33 1,839 264.96 35,390.63
NC-41 40.29 19.30 20.99 1,839 264.96 41,053.23
NC-42 42.43 16.22 26.21 1,839 264.96 36,774.27
NC-43 57.32 14.32 43.00 1,839 264.96 37,728.63

NC-OB-02 23.19 5.11 18.08 1,839 264.96 14,181.76
NC-OB-03 48.53 0.56 47.97 1,839 264.96 13,739.97
NC-OB-04 1.00 0.46 0.54 1,839 264.96 989.02

NCT2-1 89.32 13.21 76.11 1,839 264.96 44,457.97
NCT3-1 55.19 14.16 41.03 1,839 264.96 36,910.70

NCT5-1A 24.89 4.82 20.08 1,839 264.96 14,181.12
NCT5-2A 155.91 39.89 116.02 1,839 264.96 104,099.43
NCT5-3A 30.09 10.33 19.76 1,839 264.96 24,232.24
NCT5-3B 11.36 3.37 7.99 1,839 264.96 8,316.43
NCT5-4A 4.81 1.52 3.29 1,839 264.96 3,663.94
NCT5-4B 10.62 3.24 7.38 1,839 264.96 7,920.85
NCT5-5A 69.10 19.87 49.23 1,839 264.96 49,585.52
NCT5-5B 41.10 10.00 31.10 1,839 264.96 26,625.89
NCT7-1A 69.01 7.73 61.27 1,839 264.96 30,459.18
NCT7-2A 43.74 14.61 29.13 1,839 264.96 34,587.05
NCT7-2B 19.85 4.08 15.78 1,839 264.96 11,676.82
NCT8-1 6.36 1.05 5.31 1,839 264.96 3,331.51

NCT8-2A 5.50 3.73 1.77 1,839 264.96 7,324.74
NCT8-2B 21.22 3.73 17.49 1,839 264.96 11,490.82



Appendix D-1G: Neshaminy Creek 10% Calculations

Sewershed Name Total Area 
(ac.)

Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious Sediment 
Loading Rate 

(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction (See 
Appendix E‐5)

NCT8-3 22.61 5.82 16.79 1,839 264.96 15,159.88
NCT9-11 21.18 6.05 15.13 1,839 264.96 15,137.18

NCT9-13A 14.83 1.96 12.87 1,839 264.96 7,014.64
NCT9-13B 38.29 11.95 26.34 1,839 264.96 28,955.15
NCT9-14 55.33 15.27 40.06 1,839 264.96 38,694.64
NCT9-15 57.02 12.61 44.41 1,839 264.96 34,957.22
NCT9-1B 82.27 22.51 59.76 1,839 264.96 57,229.75
NCT9-1C 17.13 3.26 13.88 1,839 264.96 9,666.18
NCT9-3 42.28 13.16 29.12 1,839 264.96 31,917.83

NCT9-3B 15.43 2.54 12.90 1,839 264.96 8,080.45
NCT9-5 3.60 1.50 2.10 1,839 264.96 3,323.02

NCT9-5-1 39.88 14.28 25.60 1,839 264.96 33,044.88
NCT9-6 54.15 16.49 37.66 1,839 264.96 40,303.00
NCT9-7 7.99 1.62 6.38 1,839 264.96 4,666.70
NCT9-8 50.92 16.17 34.75 1,839 264.96 38,943.43
NCT9-9 55.44 19.01 36.43 1,839 264.96 44,611.22

2,566,155.00 42,618.39
Totals (ac.) 3,890.71 975.37 2,915.34

25.07% 74.93%

2,523,536.61 lbs/year < Total Existing Sediment Load at Township Outfalls
252,353.66 lbs/year < Required Sediment Reduction (10%)

Percents of Impervious and Pervious



Appendix D-2: Queen Anne Creek PRP calculations

Sewershed Name Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(See Appendix E-6)

QAC-01 6.75 0.94 5.81 1,839 264.96 3,270.20
QACT-OB-01 11.58 5.03 6.55 1,839 264.96 10,985.66

QAC-02 43.99 16.65 27.34 1,839 264.96 37,862.74
QAC-03 13.97 5.71 8.26 1,839 264.96 12,688.91
QAC-04 130.00 53.19 76.81 1,839 264.96 118,168.06
QAC-05 9.82 4.04 5.78 1,839 264.96 8,957.20
QAC-06 47.06 24.65 22.41 1,839 264.96 51,267.99
QAC-07 18.32 7.79 10.53 1,839 264.96 17,113.48
QAC-08 1.92 1.07 0.85 1,839 264.96 2,195.16
QAC-09 33.53 16.07 17.46 1,839 264.96 34,180.00
QAC-10 6.56 2.62 3.94 1,839 264.96 5,859.25

QAC-11A 3.15 1.52 1.63 1,839 264.96 3,228.97
QAC-11B 50.05 31.06 18.99 1,839 264.96 62,152.13
QAC-12 8.87 3.87 5.01 1,839 264.96 8,435.47
QAC-13 170.37 133.70 36.67 1,839 264.96 255,590.27
QAC-14 111.87 70.76 41.11 1,839 264.96 141,019.79
QAC-15 107.63 76.47 31.16 1,839 264.96 148,884.36
QAC-1A 65.00 21.11 43.89 1,839 264.96 50,449.87
QACT-10 9.72 4.13 5.59 1,839 264.96 9,069.17



Appendix D-2: Queen Anne Creek PRP calculations

Sewershed Name Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(See Appendix E-6)

QACT-11 6.41 2.60 3.81 1,839 264.96 5,787.13
QACT-12 21.51 9.25 12.25 1,839 264.96 20,260.64
QACT-13 80.90 36.69 44.21 1,839 264.96 79,187.45

QACT-14A 29.61 13.38 16.23 1,839 264.96 28,906.66
QACT-14B 8.68 3.40 5.28 1,839 264.96 7,658.71
QACT-15 16.48 6.95 9.54 1,839 264.96 15,301.76

QACT-16A 6.98 2.64 4.34 1,839 264.96 6,011.09
QACT-16B 3.37 1.05 2.32 1,839 264.96 2,538.23
QACT-17 132.11 39.80 92.31 1,839 264.96 97,651.27
QACT-1A 12.43 5.07 7.36 1,839 264.96 11,274.06
QACT-1B 5.74 0.56 5.18 1,839 264.96 2,397.40
QACT-2 3.55 1.08 2.47 1,839 264.96 2,642.22

QACT-3A 8.27 3.41 4.86 1,839 264.96 7,557.20
QACT-3B 9.42 3.81 5.61 1,839 264.96 8,487.92
QACT-4B 6.82 2.98 3.84 1,839 264.96 6,505.91
QACT-5 6.69 2.81 3.88 1,839 264.96 6,194.36

QACT-6A 22.29 9.71 12.58 1,839 264.96 21,182.07
QACT-6B 16.22 6.91 9.31 1,839 264.96 15,177.95
QACT-7 9.81 4.43 5.37 1,839 264.96 9,577.62
QACT-8 17.48 8.29 9.19 1,839 264.96 17,679.86
QACT-9 62.00 27.67 34.33 1,839 264.96 59,982.39

1,413,340.57 23,794.11
Totals (ac.) 1,336.95 672.86 664.09

50.33% 49.67%

1,389,546.46 lbs/year < Total Existing Sediment Load at Township Outfalls
138,954.65 lbs/year < Required Sediment Reduction (10%)

Percents of Impervious and Pervious



Appendix D-3: Core Creek PRP calculations

Sewershed Name Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(lbs/year) (See 
Appendix E-7)

CC-02 93.85 13.29 80.56 1,839 264.96 45,785.49
CC-04 21.11 2.57 18.54 1,839 264.96 9,634.95
CC-06 23.69 8.78 14.91 1,839 264.96 20,095.27
CC-07 61.29 7.15 54.14 1,839 264.96 27,498.09
CC-08 8.96 0.59 8.37 1,839 264.96 3,294.32
CC-09 77.36 20.60 56.76 1,839 264.96 52,923.39
CC-10 40.00 7.61 32.39 1,839 264.96 22,580.96

CC-11A 85.73 20.19 65.54 1,839 264.96 54,494.23
CC-11B 30.77 3.23 27.55 1,839 264.96 13,231.70
CC-12 3.30 0.00 3.30 1,839 264.96 873.25
CC-13 1.07 0.00 1.07 1,839 264.96 284.52
CC-14 4.84 0.23 4.61 1,839 264.96 1,644.37
CC-2A 15.17 0.33 14.84 1,839 264.96 4,531.74
CC-2B 62.64 9.41 53.23 1,839 264.96 31,412.01
CC-3A 53.66 6.53 47.12 1,839 264.96 24,501.98
CC-3B 5.23 0.34 4.89 1,839 264.96 1,918.39
CC-3C 50.70 4.25 46.45 1,839 264.96 20,130.92
CC-5A 13.53 1.42 12.11 1,839 264.96 5,828.74



Appendix D-3: Core Creek PRP calculations

Sewershed Name Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(lbs/year) (See 
Appendix E-7)

CC-5B 8.36 0.08 8.28 1,839 264.96 2,344.01
CC-9A 16.59 1.84 14.75 1,839 264.96 7,291.47
CC-9B 139.60 21.64 117.96 1,839 264.96 71,051.05

CC-OP-01 79.71 25.03 54.68 1,839 264.96 60,518.32
CC-OP-02 50.44 15.73 34.71 1,839 264.96 38,123.23
CCT1-1A 89.65 20.34 69.31 1,839 264.96 55,770.48
CCT1-1B 10.34 0.00 10.34 1,839 264.96 2,739.27
CCT2-1A 3.76 0.64 3.12 1,839 264.96 2,009.16
CCT2-1B 47.34 8.17 39.16 1,839 264.96 25,406.79
CCT2-2A 94.98 31.62 63.36 1,839 264.96 74,936.65
CCT2-2B 109.21 25.31 83.90 1,839 264.96 68,775.80
CCT3-1 101.06 22.16 78.90 1,839 264.96 61,657.43
CCT4-1 263.43 49.55 213.88 1,839 264.96 147,793.01
CCT5-1 9.54 0.00 9.54 1,839 264.96 2,527.42
CCT6-1 5.37 0.00 5.37 1,839 264.96 1,422.84
CCT5-3 68.55 16.72 51.83 1,839 264.96 44,481.66
CCT7-2 17.64 0.93 16.71 1,839 264.96 6,131.69
CCT7-3 17.53 2.79 14.73 1,839 264.96 9,042.64
CCT7-4 75.97 18.43 57.54 1,839 264.96 49,137.59
CCT8-1 1.00 0.18 0.82 1,839 264.96 547.57

1,072,372.37 48,560.18
Totals (ac.) 1,862.97 367.69 1,495.28

19.74% 80.26%

1,023,812.19 lbs/year < Total Existing Sediment Load at Township Outfalls
102,381.22 lbs/year < Required Sediment Reduction (10%)

Percents of Impervious and Pervious



Appendix D-4: Mill Creek PRP calculations

Sewershed 
Name

Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(See Appendix E-8)

MC-02 16.43 7.54 8.89 1,839 264.96 16,215.83
MC-03 5.99 1.18 4.81 1,839 264.96 3,446.71
MC-04 1.15 0.34 0.81 1,839 264.96 846.47
MC-05 4.59 1.50 3.08 1,839 264.96 3,582.55
MC-06 2.82 1.02 1.80 1,839 264.96 2,350.49
MC-07 8.44 3.24 5.19 1,839 264.96 7,337.41
MC-08 13.48 5.57 7.91 1,839 264.96 12,341.33
MC-09 6.88 2.26 4.62 1,839 264.96 5,374.00
MC-10 8.37 2.67 5.70 1,839 264.96 6,426.92
MC-11 4.33 1.67 2.66 1,839 264.96 3,777.06
MC-12 4.40 1.87 2.53 1,839 264.96 4,101.33
MC-13 52.76 8.12 44.64 1,839 264.96 26,763.84
MC-13A 29.61 2.37 27.25 1,839 264.96 11,569.39
MC-14 67.51 23.96 43.55 1,839 264.96 55,600.64
MC-14A 6.80 3.22 3.58 1,839 264.96 6,864.48
MC-14B 9.71 3.46 6.25 1,839 264.96 8,021.63
MC-14C-1 31.88 11.95 19.93 1,839 264.96 27,256.80
MC-14C-2 31.53 12.58 18.95 1,839 264.96 28,154.51
MC-15A 11.52 3.16 8.36 1,839 264.96 8,033.60
MC-15B 8.87 3.24 5.62 1,839 264.96 7,453.44
MC-16A 26.88 10.01 16.87 1,839 264.96 22,879.19
MC-16B 33.65 12.75 20.90 1,839 264.96 28,985.27
MC-17 91.72 33.22 58.50 1,839 264.96 76,591.97
MC-18 12.95 3.67 9.28 1,839 264.96 9,215.73
MC-19A 5.64 1.94 3.70 1,839 264.96 4,550.40
MC-19B 15.18 6.15 9.03 1,839 264.96 13,700.12
MC-20 25.94 9.64 16.30 1,839 264.96 22,044.62
MC-21 8.00 2.07 5.93 1,839 264.96 5,373.26



Appendix D-4: Mill Creek PRP calculations

Sewershed 
Name

Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(See Appendix E-8)

MC-22 65.11 24.32 40.79 1,839 264.96 55,531.81
MC-22A 13.98 5.00 8.97 1,839 264.96 11,580.97
MC-22B 52.02 19.19 32.83 1,839 264.96 43,989.55
MC-23 47.46 18.02 29.44 1,839 264.96 40,937.96
MC-24 5.77 2.33 3.44 1,839 264.96 5,201.58
MC-25 7.65 2.85 4.80 1,839 264.96 6,508.23
MC-25A 24.40 11.54 12.86 1,839 264.96 24,629.76
MC-26 89.49 40.71 48.78 1,839 264.96 87,791.09
MC-27A 5.67 2.63 3.04 1,839 264.96 5,639.06
MC-27B 7.04 3.53 3.51 1,839 264.96 7,420.55
MC-28 5.67 2.17 3.50 1,839 264.96 4,913.24
MC29-1 7.08 1.84 5.24 1,839 264.96 4,775.17
MC-29-2 21.89 6.77 15.12 1,839 264.96 16,456.09
MC-29A-1 16.68 5.22 11.46 1,839 264.96 12,630.24
MC-29A-2 20.27 12.02 8.25 1,839 264.96 24,290.04
MC-29B-1 23.25 8.84 14.41 1,839 264.96 20,069.38
MC-29B-2 10.40 2.62 7.78 1,839 264.96 6,870.54
MC-29D-1 33.62 13.01 20.61 1,839 264.96 29,386.67
MC-29D-2 23.62 15.82 7.80 1,839 264.96 31,158.94
MC-30 4.88 4.28 0.60 1,839 264.96 8,029.73
MC3-1 159.78 40.58 119.20 1,839 264.96 106,209.29
MC-31 38.65 10.11 28.54 1,839 264.96 26,154.55
MC-32 18.96 1.70 17.26 1,839 264.96 7,700.03
MC-33 14.70 1.11 13.60 1,839 264.96 5,634.52
MC-34 8.46 4.04 4.42 1,839 264.96 8,601.98
MC-34A 124.45 69.12 55.33 1,839 264.96 141,770.67
MC-36 173.50 86.21 87.29 1,839 264.96 181,668.55
MC-37 14.42 10.61 3.81 1,839 264.96 20,522.55
MC-38 21.64 14.01 7.63 1,839 264.96 27,786.94
MC-41 14.88 10.08 4.80 1,839 264.96 19,809.96
MC-42A 140.88 28.92 111.96 1,839 264.96 82,849.54



Appendix D-4: Mill Creek PRP calculations

Sewershed 
Name

Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area 

(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutants Load 
(TSS) (lbs/year)

BMP Reduction 
(See Appendix E-8)

MC-42B 60.44 22.94 37.50 1,839 264.96 52,123.74
MC-43 43.16 15.64 27.52 1,839 264.96 36,054.87
MC-44 43.34 18.59 24.75 1,839 264.96 40,744.09
MC-45 13.48 8.43 5.05 1,839 264.96 16,841.95
MC-46 26.76 8.92 17.84 1,839 264.96 21,137.88
MC-47 25.91 9.46 16.45 1,839 264.96 21,762.32
MC-48 179.80 41.43 138.37 1,839 264.96 112,852.64
MC-49 157.79 44.06 113.73 1,839 264.96 111,159.31
MC-OB-01 19.16 5.84 13.32 1,839 264.96 14,269.87
MC-OP-01A 95.84 52.39 43.45 1,839 264.96 107,857.89
MC-OP-01B 45.20 18.03 27.17 1,839 264.96 40,357.17
MCT2-1A 18.59 7.75 10.84 1,839 264.96 17,116.81
MCT2-1B 258.77 130.90 127.87 1,839 264.96 274,605.23
MCT4-1 16.37 7.58 8.79 1,839 264.96 16,268.48
MCT4-12 35.21 12.31 22.90 1,839 264.96 28,706.39
MCT4-3 8.05 6.20 1.85 1,839 264.96 11,896.17
MCT4-4 16.17 7.41 8.76 1,839 264.96 15,953.69
MCT4-5 59.79 19.75 40.04 1,839 264.96 46,929.17
MCT4-6 22.58 5.44 17.14 1,839 264.96 14,542.91
MCT4-7 23.51 14.94 8.57 1,839 264.96 29,745.32
MCT4-8 53.58 23.90 29.68 1,839 264.96 51,814.88
MCT5-1 22.15 5.34 16.81 1,839 264.96 14,280.09
MCT5-2 116.71 37.46 79.25 1,839 264.96 89,887.28

Totals 2,692,286.33 75,195.13

Totals (ac.) 3,125.64 1,184.29 1,941.35

37.89% 62.11%

2,617,091.21 lbs/year < Total Existing Sediment Load at Township Outfalls
261,709.12 lbs/year < Required Sediment Reduction (10%)

Percents of Impervious and 
Pervious



Appendix D-5 Reduction per Watershed within Middletown Township

Watershed Name
Total Sediment per 

Watershed
10% Reduction

Neshaminy Creek 2,523,536.61 252,353.66

Queen Anne Creek 1,389,546.46 138,954.65

Core Creek 1,023,812.19 102,381.22

Mill Creek 2,617,091.21 261,709.12

Total 7,553,986.47 755,398.65
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Appendix E-1: Stream Bank Restoration - Neshaminy Creek

44.88 lb/ft/yr
2,000 LF

80%
71,808 lb/yr

BMP Name and BMP Sediment Effectiveness Values from the PADEP’s BMP Effectiveness Values document (3800-PM-BCW0100m) 

Stream Restoration BMP Sediment Effectiveness Value
Linear Feet of Stream Proposed

Assuming a 80% effectiveness value
Sediment Load Reduction



Appendix E-2: Stream Bank Restoration - Chubb Run

44.88 lb/ft/yr
1,100 LF

50%
24,684 lb/yr

BMP Name and BMP Sediment Effectiveness Values from the PADEP’s BMP Effectiveness Values document (3800-PM-BCW0100m) 

Stream Restoration BMP Sediment Effectiveness Value
Linear Feet of Stream Proposed

Assuming a 80% effectiveness value
Sediment Load Reduction



Appendix E-3: Stream Bank Restoration - Mill Creek

44.88 lb/ft/yr
1,400 LF

80%
50,266 lb/yr

BMP Name and BMP Sediment Effectiveness Values from the PADEP’s BMP Effectiveness Values document (3800-PM-BCW0100m) 

Stream Restoration BMP Sediment Effectiveness Value
Linear Feet of Stream Proposed

Assuming a 80% effectiveness value
Sediment Load Reduction



Appendix E-4: Stream Bank Restoration - Queen Anne Creek

44.88 lb/ft/yr
1,400 LF

80%
50,266 lb/yr

BMP Name and BMP Sediment Effectiveness Values from the PADEP’s BMP Effectiveness Values document (3800-PM-BCW0100m) 

Stream Restoration BMP Sediment Effectiveness Value
Linear Feet of Stream Proposed

Assuming a 80% effectiveness value
Sediment Load Reduction



Appendix E-5: Neshaminy Creek Drainage Area and BMP Calculations

BMP Name
Total Area 

(ac.)
Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutant Load 
(lbs/year)

BMP 
Reduction 

(%)

Reduction 
(lbs/year)

Retrofit 
Percentage

BMP Reduction

NC-DB-1 21.98 6.26 15.72 1,839.00 264.96 15,682.15 10% 1,568.22 50% 7,841.08
NC-DB-2 14.68 3.42 11.26 1,839.00 264.96 9,281.21 10% 928.12 50% 4,640.61
NC-DB-3 45.16 15.74 29.42 1,839.00 264.96 36,741.34 10% 3,674.13 50% 18,370.67
NC-DB-4 15.76 4.35 11.42 1,839.00 264.96 11,021.07 10% 1,102.11 50% 5,510.54
NC-DB-5 4.67 1.03 3.64 1,839.00 264.96 2,858.73 10% 285.87 50% 1,429.37
NC-DB-6 16.42 5.28 11.14 1,839.00 264.96 12,662.88 10% 1,266.29 50% 6,331.44
NC-DB-7 37.55 12.42 25.13 1,839.00 264.96 29,497.79 10% 2,949.78 50% 14,748.89
NC-DB-8 5.34 2.17 3.17 1,839.00 264.96 4,835.46 10% 483.55 50% 2,417.73
NC-DB-9 13.48 5.75 7.73 1,839.00 264.96 12,628.04 10% 1,262.80 50% 6,314.02

NC-RG-10 12.04 5.04 7.00 1,839.00 264.96 11,116.47 80% 8,893.18 0% 0.00
NC-DB-11 8.44 3.30 5.14 1,839.00 264.96 7,423.16 10% 742.32 50% 3,711.58
NC-DB-12 33.99 14.54 19.45 1,839.00 264.96 31,893.32 10% 3,189.33 50% 15,946.66
NC-DB-13 17.83 1.96 15.88 1,839.00 264.96 7,806.05 10% 780.60 50% 3,903.02
NC-DB-14 7.32 3.07 4.25 1,839.00 264.96 6,779.46 10% 677.95 50% 3,389.73
NC-DB-15 14.08 6.63 7.45 1,839.00 264.96 14,168.50 10% 1,416.85 50% 7,084.25
NC-DB-16 14.19 5.44 8.75 1,839.00 264.96 12,314.72 10% 1,231.47 50% 6,157.36
NC-DB-17 3.17 1.02 2.16 1,839.00 264.96 2,438.79 10% 243.88 50% 1,219.39
NC-DB-18 6.56 2.27 4.29 1,839.00 264.96 5,316.29 10% 531.63 50% 2,658.14
NC-DB-19 12.17 1.64 10.54 1,839.00 264.96 5,800.00 10% 580.00 50% 2,900.00
NC-DB-20 7.73 2.88 4.85 1,839.00 264.96 6,582.34 10% 658.23 50% 3,291.17
NC-DB-21 14.57 4.89 9.68 1,839.00 264.96 11,554.94 10% 1,155.49 50% 5,777.47
NC-DB-22 5.61 2.02 3.59 1,839.00 264.96 4,664.76 10% 466.48 50% 2,332.38
NC-DB-23 4.78 1.86 2.92 1,839.00 264.96 4,191.68 10% 419.17 50% 2,095.84
NC-DB-24 15.25 5.77 9.48 1,839.00 264.96 13,122.76 10% 1,312.28 50% 6,561.38
NC-DB-25 12.42 2.72 9.70 1,839.00 264.96 7,576.86 10% 757.69 50% 3,788.43
NC-DB-26 21.90 10.48 11.42 1,839.00 264.96 22,298.33 10% 2,229.83 50% 11,149.16
NC-DB-27 5.02 1.94 3.08 1,839.00 264.96 4,376.68 10% 437.67 50% 2,188.34
NC-DB-28 9.83 1.47 8.37 1,839.00 264.96 4,913.03 10% 491.30 50% 2,456.51
NC-DB-29 3.02 0.72 2.30 1,839.00 264.96 1,941.78 10% 194.18 50% 970.89
NC-DB-30 7.70 5.58 2.12 1,839.00 264.96 10,822.06 10% 1,082.21 50% 5,411.03
NC-DB-31 4.34 1.64 2.70 1,839.00 264.96 3,724.97 10% 372.50 50% 1,862.49

Total 336,035.62 41,385.09 162,459.58
Note: BOLDED BMPs symbolize BMPs being utilized for achieving 10% reduction.



Appendix E-6: Queen Anne Creek Drainage Area and BMP Calculations

BMP Name
Total Area 

(ac.)
Impervious 
Area (ac.)

Pervious Area 
(ac.)

Impervious 
Loading Rate 

(lbs/acre)

Pervious 
Sediment 
Loading 

Rate(lbs/acre)

Pollutant Load 
(lbs/year)

BMP 
Reduction 

(%)

Reduction 
(lbs/year)

Retrofit 
Percentage

BMP Reduction

QAC-DB-1 7.75 4.59 3.16 1,839.00 264.96 9,282.30 0.10 928.23 50% 4,641.15
QAC-RB-2 18.41 10.40 8.01 1,839.00 264.96 21,248.14 0.60 12,748.89 0% 0.00
QAC-DB-3 27.59 20.92 6.67 1,839.00 264.96 40,239.35 0.10 4,023.94 50% 20,119.68
QAC-DB-4 10.95 7.20 3.74 1,839.00 264.96 14,239.22 0.10 1,423.92 50% 7,119.61
QAC-DB-5 2.93 1.19 1.75 1,839.00 264.96 2,642.70 0.10 264.27 50% 1,321.35
QAC-DB-6 4.65 2.43 2.22 1,839.00 264.96 5,059.43 0.10 505.94 50% 2,529.71
QAC-DB-7 2.99 1.32 1.67 1,839.00 264.96 2,873.18 0.10 287.32 50% 1,436.59
QAC-DB-8 3.70 2.16 1.54 1,839.00 264.96 4,384.89 0.10 438.49 50% 2,192.45
QAC-DB-9 5.83 4.08 1.75 1,839.00 264.96 7,966.06 0.10 796.61 50% 3,983.03
QAC-DB-10 2.66 0.78 1.88 1,839.00 264.96 1,929.46 0.10 192.95 50% 964.73
QAC-DB-11 1.50 1.17 0.33 1,839.00 264.96 2,242.65 0.10 224.26 50% 1,121.32
QAC-DB-12 16.60 9.65 6.94 1,839.00 264.96 19,593.01 0.10 1,959.30 50% 9,796.50

Total 131,700.38 23,794.11 55,226.12
Note: BOLDED BMPs symbolize BMPs being utilized for achieving 10% reduction.



Appendix E-7: Mill Creek Drainage Area and BMP Calculations

BMP Name Total Area (ac.) Impervious Area (ac.) Pervious Area (ac.)
Impervious 

Loading Rate 
(lbs/acre)

Pervious Sediment 
Loading 

Rate(lbs/acre)
Pollutant Load (lbs/year)

BMP Reduction 
(%)

Reduction (lbs/year) Retrofit % BMP Reduction

MC-RB-1 10.55 5.50 5.05 1,839.00 264.96 11,448.42 0.60 6,869.05 0% 0.00
MC-DB-2 49.41 17.64 31.77 1,839.00 264.96 40,858.54 0.10 4,085.85 50% 20,429.27
MC-DB-3 91.54 27.07 64.47 1,839.00 264.96 66,863.05 0.10 6,686.30 50% 33,431.52
MC-DB-4 3.97 3.05 0.92 1,839.00 264.96 5,847.60 0.10 584.76 50% 2,923.80
MC-DB-5 73.03 27.45 45.58 1,839.00 264.96 62,557.68 0.10 6,255.77 50% 31,278.84
MC-DB-6 10.90 3.76 7.14 1,839.00 264.96 8,808.82 0.10 880.88 50% 4,404.41
MC-DB-7 16.05 5.91 10.14 1,839.00 264.96 13,551.92 0.10 1,355.19 50% 6,775.96
MC-DB-8 11.36 4.95 6.41 1,839.00 264.96 10,793.65 0.10 1,079.37 50% 5,396.83
MC-DB-9 24.24 9.33 14.91 1,839.00 264.96 21,115.69 0.10 2,111.57 50% 10,557.84

MC-DB-10 17.74 9.68 8.06 1,839.00 264.96 19,931.94 0.10 1,993.19 50% 9,965.97
MC-RB-11 4.21 4.05 0.16 1,839.00 264.96 7,497.12 0.60 4,498.27 0% 0.00
MC-DB-12 7.15 3.03 4.11 1,839.00 264.96 6,667.86 0.10 666.79 50% 3,333.93
MC-DB-13 8.89 4.73 4.16 1,839.00 264.96 9,797.01 0.10 979.70 50% 4,898.51
MC-DB-14 50.17 29.60 20.57 1,839.00 264.96 59,883.41 0.10 5,988.34 50% 29,941.70
MC-DB-15 56.39 26.31 30.08 1,839.00 264.96 56,353.24 0.10 5,635.32 50% 28,176.62
MC-DB-16 34.01 12.17 21.84 1,839.00 264.96 28,167.80 0.10 2,816.78 50% 14,083.90
MC-DB-17 21.31 7.80 13.51 1,839.00 264.96 17,924.75 0.10 1,792.47 50% 8,962.37
MC-DB-18 20.73 16.10 4.63 1,839.00 264.96 30,835.26 0.10 3,083.53 50% 15,417.63
MC-DB-19 14.78 2.87 11.91 1,839.00 264.96 8,438.61 0.10 843.86 50% 4,219.31
MC-DB-20 8.99 6.12 2.87 1,839.00 264.96 12,018.31 0.10 1,201.83 50% 6,009.16
MC-DB-21 11.66 5.75 5.91 1,839.00 264.96 12,141.68 0.10 1,214.17 50% 6,070.84
MC-DB-22 31.25 20.86 10.39 1,839.00 264.96 41,115.30 0.10 4,111.53 50% 20,557.65
MC-RB-24 13.52 7.96 5.56 1,839.00 264.96 16,113.46 0.60 9,668.07 0% 0.00
MC-DB-25 11.11 3.17 7.94 1,839.00 264.96 7,925.11 0.10 792.51 50% 3,962.56

Totals 576,656.26 75,195.13 270,798.63
Note: BOLDED BMPs symbolize BMPs being utilized for achieving 10% reduction.



Appendix E-8: Core Creek Drainage Area and BMP Calculations

BMP Name Total Area (ac.)
Impervious Area 

(ac.)
Pervious Area (ac.)

Impervious Loading 
Rate (lbs/acre)

Pervious 
Sediment Loading 

Rate(lbs/acre)

Pollutant Load 
(lbs/year)

BMP Reduction 
(%)

Reduction (lbs/year) Retrofit Percentage BMP Reduction

CC-DB-01 33.11 10.16 22.95 1,839.00 264.96 24,765.46 0.60 14,859.27 0% 0.00
CC-RB-02 13.41 8.70 4.71 1,839.00 264.96 17,247.55 0.10 1,724.75 50% 8,623.77
CC-RB-03 18.14 10.63 7.51 1,839.00 264.96 21,539.65 0.10 2,153.97 50% 10,769.83
CC-RB-04 14.61 4.67 9.94 1,839.00 264.96 11,223.40 0.10 1,122.34 50% 5,611.70
CC-RB-05 14.07 7.89 6.17 1,839.00 264.96 16,147.61 0.10 1,614.76 50% 8,073.81
CC-RB-06 5.42 1.29 4.12 1,839.00 264.96 3,472.11 0.10 347.21 50% 1,736.05
CC-DB-08 26.75 8.90 17.85 1,839.00 264.96 21,094.74 0.10 2,109.47 50% 10,547.37
CC-DB-09 6.58 1.47 5.11 1,839.00 264.96 4,055.62 0.10 405.56 50% 2,027.81
CC-DB-10 3.15 0.97 2.18 1,839.00 264.96 2,363.94 0.10 236.39 50% 1,181.97
CC-DB-11 77.52 27.32 50.20 1,839.00 264.96 63,542.74 0.10 6,354.27 50% 31,771.37
CC-DB-12 20.91 5.26 15.65 1,839.00 264.96 13,822.78 0.60 8,293.67 0% 0.00
CC-DB-13 16.49 7.37 9.13 1,839.00 264.96 15,964.46 0.10 1,596.45 50% 7,982.23
CC-DB-14 31.23 15.01 16.22 1,839.00 264.96 31,900.55 0.10 3,190.06 50% 15,950.28
CC-DB-15 6.51 3.67 2.84 1,839.00 264.96 7,496.10 0.10 749.61 50% 3,748.05
CC-DB-16 9.22 2.37 6.85 1,839.00 264.96 6,175.02 0.10 617.50 50% 3,087.51
CC-DB-17 8.54 4.77 3.77 1,839.00 264.96 9,768.77 0.10 976.88 50% 4,884.39
CC-DB-17 6.29 1.95 4.34 1,839.00 264.96 4,737.82 0.10 473.78 50% 2,368.91
CC-DB-18 14.77 3.50 11.26 1,839.00 264.96 9,426.21 0.10 942.62 50% 4,713.10
CC-DB-19 19.07 4.41 14.66 1,839.00 264.96 11,999.60 0.10 1,199.96 50% 5,999.80
CC-DB-20 13.59 9.51 4.08 1,839.00 264.96 18,566.15 0.10 1,856.61 50% 9,283.07
CC-DB-21 27.69 4.06 23.63 1,839.00 264.96 13,721.94 0.10 1,372.19 50% 6,860.97
CC-DB-22 11.94 9.50 2.44 1,839.00 264.96 18,110.74 0.10 1,811.07 50% 9,055.37
CC-DB-23 30.40 1.53 28.87 1,839.00 264.96 10,469.97 0.60 6,281.98 0% 0.00
CC-DB-24 5.82 3.17 2.66 1,839.00 264.96 6,525.12 0.10 652.51 50% 3,262.56

Totals 364,138.05 60,942.91 157,539.92
Note: BOLDED BMPs symbolize BMPs being utilized for achieving 10% reduction.



Appendix E-9: Sediment Removal from Inlets within the Township

Watershed
Watershed 

Area (Acres)
# of Inlets

Max Drainage 
Area for each 
inlet (Acres)

Max Amount of 
Acres for 
Sediment

Sediment Load per 
Inlet (lbs/year)

Sediment 
Reduction(lbs/year)

* Can only account for 50% of 
Sediment Reduction 

throughout the Watershed

Mill Creek 3,125.64 2,136 0.5 1,068.00 894,233.47 715,386.78 130,854.56

Core Creek 2,381.70 810 0.5 405.00 174,095.79 139,276.63 51,190.61

Queen Anne's Creek 667.83 1,153 0.5 576.50 1,199,523.13 959,618.50 69,477.32

Neshaminy Creek - Subwatershed #1* 2,448.58 1,363 0.5 681.50 727,681.15 582,144.92 391,046.76

Neshamniy Creek - Tributary #2 Watershed* 67.13 13 0.5 6.50 986.44 789.15 2,088.47

Neshaminy Creek - Subwatershed #3* 457.65 278 0.5 139.00 128,186.00 102,548.80 75,968.19

Neshaminy Creek 10% 2,973.36 1,654.00 0.50 827.00 856,853.59 685,482.87 126,176.83

Total 377,699.32

*Left out of Total Reduction, only analyzing the 10% Reduction values.



Proposed BMP Name
Watershed the 

Proposed BMP is 
Within

Location of BMP BMP Type Estimated Size Units Preliminary Cost Range
BMP Sediment 

Load Reduction 
(lbs/year)

CC-DB-01 Core Creek
Southeast of Adeline 

Place
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

130,000 SF $390,000 to $520,000 12,382.73

CC-DB-09 Core Creek
Northwest of Dorset 

Court
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

20,000 SF $60,000 to $80,000 2,027.81

CC-DB-10 Core Creek North of Argyle Road
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

70,000 SF $210,000 to $280,000 1,181.97

CC-DB-11 Core Creek

Southwest of the 
Intersection of Swift 

Road and Woodbourne 
Road

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

110,000 SF $330,000 to $440,000 31,771.37

CC-DB-16 Core Creek
Southeast Intersection 
of Old Mill Drive and 

Bridgetown Pike

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

73,000 SF $219,000 to $292,000 3,087.51

CC-DB-22 Core Creek Northwest of Teal Drive
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

87,000 SF $261,000 to $348,000 9,055.37

Inlet Sediment Removal* Core Creek Varies Inlet Sediment Filter Bags Varies LS Varies 51,190.61

Appendix E-10: Middletown Township BMP Menu

*Inlet Sediment Removal Reduction is currently at its maximum, that means 50% of required reduction throughout the watershed. Inlet Filter Bags will be placed strategically with the help of the 
Township.



Proposed BMP Name
Watershed the 

Proposed BMP is 
Within

Location of BMP BMP Type Estimated Size Units Preliminary Cost Range
BMP Sediment 

Load Reduction 
(lbs/year)

Appendix E-10: Middletown Township BMP Menu

MC-DB-02 Mill Creek East of Flint Road
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

167,000 SF $501,000 to $668,000 20,429.27

MC-DB-03 Mill Creek 
Southwest of the 

Intersection of Flint 
Road and Denbign Road

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

270,000 SF $810,000 to $1,080,000 33,431.52

MC-DB-05 Mill Creek South of Oxford Court
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

155,000 SF $465,000 to $620,000 31,278.84

MC-DB-06 Mill Creek East of Garden Court
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

22,000 SF $66,000 to $80,000 4,404.41

MC-DB-16 Mill Creek North of Gables Court
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

51,000 SF $153,000 to $204,000 14,083.90

MC-DB-17 Mill Creek 
Northwest of Dawn 

Road
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

58,000 SF $174,000 to $232,000 8,962.37

Inlet Sediment Removal* Mill Creek Varies Inlet Sediment Filter Bags Varies LS Varies 130,854.56
 Prop. Streambank Restoration Mill Creek Varies Streambank Restoration 1,400 LF $483,338 to $580,000 50,265.60

QAC-DB-03 Queen Anne Creek Northwest of Tarn Road
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

150,000 SF $450,000 to $600,000 20,119.68

Prop. Underground Basin Queen Anne Creek
Municipal Way Baseball 

Field Parking Lot
New Underground Basin 55,000 SF $165,000 to $220,000 5,564.59

Prop. Streambank Restoration Queen Anne Creek Varies Streambank Restoration 1,400 LF $483,338 to $580,000 50,265.60
Projects With Neighboring 

Municiplaities
Queen Anne Creek Varies Varies Varies N/A Varies Varies

Inlet Sediment Removal* Queen Anne Creek Varies Inlet Sediment Filter Bags Varies LS Varies 69,477.32

*Inlet Sediment Removal Reduction is currently at its maximum, that means 50% of required reduction throughout the watershed. Inlet Filter Bags will be placed strategically with the help of the 
Township.



Proposed BMP Name
Watershed the 

Proposed BMP is 
Within

Location of BMP BMP Type Estimated Size Units Preliminary Cost Range
BMP Sediment 

Load Reduction 
(lbs/year)

Appendix E-10: Middletown Township BMP Menu

NC-DB-01 Neshaminy Creek South of Alberts Way
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

52,000 SF $156,000 to $208,000 7,841.08

NC-DB-02 Neshaminy Creek South of Alberts Way
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

103,000 SF $309,000 to $412,000 10,807.10

NC-DB-05 Neshaminy Creek
South of Wychwood 

Lane
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

46,000 SF $138,000 to $184,000 1,429.37

NC-DB-06 Neshaminy Creek East of Fairway Drive
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

65,000 SF $195,000 to $260,000 6,331.44

NC-DB-07 Neshaminy Creek
Northwest of Fairway 

Drive
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

47,000 SF $141,000 to $188,000 14,748.89

NC-DB-09 Neshaminy Creek North of Essex Lane
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

8,600 SF $25,800 to $34,400 6,314.02

NC-DB-11 Neshaminy Creek East of Turtle Lane
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

46,000 SF $138,000 to $184,000 3,711.58

NC-DB-12 Neshaminy Creek
North of the Intersection 
of Deer Drive and Grand 

Avenue

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

98,000 SF $294,000 to $392,000 15,946.66

NC-DB-13 Neshaminy Creek East of Parkvale Avenue
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

79,000 SF $237,000 to $316,000 3,903.02

NC-DB-15 Neshaminy Creek
Northeast of Highpoint 

Circle
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

16,000 SF $48,000 to $64,000 7,084.25

NC-DB-16 Neshaminy Creek

Southwest of the 
Intersection of Duxbury 

Drive and Hulmville 
Road

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

32,000 SF $96,000 to $128,000 6,157.36

NC-DB-19 Neshaminy Creek

Northwest of the 
Intersection of Duxbury 

Drive and Hulmville 
Road

Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

103,000 SF $309,000 to $412,000 9,908.09

Chubb Run Streambank Project Neshaminy Creek
Chubb Run (Tributary of 

Neshaminy Creek)
Basin Retrofit (Detention Basin to 
Dry Extended or Retention Basin)

1,200 LF $207,145 to $248,574 24,684.00

Prop. Streambank Restoration Neshaminy Creek Varies Streambank Restoration 2,000 LF $693,480 to $828,580 71,808.00
Inlet Sediment Removal* Neshaminy Creek Varies Inlet Sediment Filter Bags Varies LS Varies 126,176.83

*Inlet Sediment Removal Reduction is currently at its maximum, that means 50% of required reduction throughout the watershed. Inlet Filter Bags will be placed strategically with the help of the 
Township.



Watershed Name
Field Verification 
Complete (Y/N)

Year of Completion

Neshaminy Creek Y 2020/21
Mill Creek Ongoing 2021/22

Queen Anne Creek N 2022/23
Core Creek N 2023/24

Appendix E-11 Field Verification Compliance Schedule
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