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EXECUTIVE SUMMARY 

Capital Region Water (City of Harrisburg), Lower Paxton Township, and Susquehanna Township, Dauphin 

County, Pennsylvania herein referred to as the “Municipal Entities”, by virtue of an intergovernmental 

cooperation agreement, have prepared this Chesapeake Bay Pollutant Reduction Plan (CBPRP), Total 

Maximum Daily Load (TMDL) Plan, and Pollutant Reduction Plan (PRP) to address Paxton Creek, Wildwood 

Lake and an unnamed tributary (UNT) to Spring Creek, referred herein as the “Joint Plan,” to meet the 

pollutant load reductions requirements for the 2018 MS4 permit renewal process. The Joint Plan was 

developed to address the watershed pollutant load reduction requirements mandated by the United States 

Environmental Protection Agency (EPA) and the Pennsylvania Department of Environmental Protection 

(PADEP).  Comments on the 2017 Joint plan were received from PADEP in a letter dated April 9, 2019.  A 

subsequent meeting to review the comments occurred on June 10, 2019 with representatives of the 

Municipal Entities and PADEP staff.  This plan revision updates the plan in terms of pollutant base loading 

process, project identification, and anticipated implementation based upon the comments, discussion, and 

progress made since the draft plan was submitted to PADEP. Being that the surface waters of the major 

streams in the region (Paxton Creek, Spring Creek, and Beaver Creek) all drain to the Susquehanna River, 

and ultimately to the Chesapeake Bay, goals for water quality compliance can be accomplished through 

implementation of one (1) comprehensive Joint Plan focusing efforts on the Paxton Creek Watershed, which 

contains the most regulated stream.  Further, this Joint Plan addresses the Appendix E requirement for an 

unnamed tributary (UNT) to Spring Creek, the Appendix E requirement for Wildwood Lake – which is located 

within the Paxton Creek Watershed, and Capital Region Water’s combined sewer system that discharges to 

Paxton Creek and the Susquehanna River.  

The Municipal Entities previously developed a collaborative TMDL Strategy, submitted to PADEP in December 

2015.  The research, field work, analysis, and project selection approach from that Strategy are the basis of 

this Joint Plan, with updates where regulatory objectives have changed and based on further field work and 

analysis.  The TMDL Strategy should be referenced during the review of this Joint Plan for past research 

completed that provided the framework for this Joint Plan.  True to the sentiment in the TMDL Strategy, the 

three (3) entities’ intention regarding this Joint Plan is to continue to collaborate through implementing a 

unified, cost-effective plan that meets the regulatory objectives facing each municipal entity. 

The impaired waters and pollutants of concern for each participating Municipal Entity were determined by 

referencing the PADEP’s Pollutant Aggregation Suggestions for MS4 Requirements Table (Municipal) (last 

revised 9/8/2017). GIS software was used to map stream impairments and determine the planning area 

associated with each impaired waterway. Model My Watershed modeling software was used to calculate 

the baseline pollutant loading in pounds per year for the entire Paxton Creek Watershed, as well as the 

baseline pollutant load for the larger Joint Planning Area, which encompasses the Chesapeake Bay Pollutant 

Reduction Plan planning areas of each jurisdiction. 

Through successful implementation of the Joint Plan, the following objectives will be achieved: 

 Short-term sediment load reduction of 10% for the Paxton Creek TMDL 

 Long-term 35% sediment load reduction necessary to meet the prescribed WLAs for Paxton Creek 

TMDL 

 Appendix-D CBPRP, 10% sediment load reduction for the Municipal Entities’ combined Chesapeake 

Bay Planning Areas (Joint Planning Area) 

 Appendix-E Siltation, 10% sediment load reduction for Wildwood Lake 

 Appendix-E Siltation, 10% sediment load reduction for the UNT to Spring Creek 

These goals will be achieved within five (5) years of PADEP’s issuance of each Municipal Entities’ Individual 

MS4 Permit (Exhibit A).   
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Exhibit A. Joint Planning Area Watershed Connectivity Exhibit  

 

The permit-required pollutant load reductions are based upon corresponding stream impairments. For waters 

with only siltation (TSS) impairments, or when the PADEP’s “Presumptive Approach” is being utilized, a 10% 

reduction of sediment pollutant load is required. The Paxton Creek Watershed is subject to a mandatory 35% 

sediment load reduction, necessary to meet the Wasteload Allocations listed in the Errata to the 2008 Paxton 

Creek TMDL Report. The required long-term 35% sediment load reduction for the Paxton Creek Watershed 

and the 10% sediment load reduction for the Joint Planning Area will be achieved concurrently through 

implementation of the Joint Plan during the upcoming five (5) permit term. Table A presents a summary of 

the Municipal Entities’ short-term pollutant load reduction requirements for the upcoming five (5) year permit 

term. The existing pollutant loads take into account several baseline load reductions for installed BMPs and 

existing hydrological conditions within the Planning Area. 

As a Joint Plan, this document will address both the PRP requirements, pollutant reductions required for 

individual impaired waters, as well as the Chesapeake Bay and TMDL impairments.  The individual impaired 

water planning areas and the Paxton Creek TMDL planning area are included within the larger Joint Planning 

Area, therefore any pollutant load reductions achieved within the Joint Planning and Paxton Creek TMDL 

planning areas will also be counted towards achieving the individual Appendix-E PRP sediment load 

reduction goals for the Wildwood Lake and the UNT to Spring Creek. Implementation of the Joint Plan over 

the first five years of the upcoming permit term will result in each of the Municipal Entities achieving the 

required sediment load reductions (Table A) for all of their respective impaired streams requiring Pollutant 

Reduction Plans, per PADEP’s Municipal Requirements Table. The results of a watershed analysis using Model 

My Watershed modeling software confirms the feasibility of achieving all required sediment load reductions 

through implementation of the Joint Plan.   

The inherent complexity of implementing numerous, large-scale projects in a five-year timeframe with limited 

annual cash flow and limited land control, necessitates a significant number of alternate projects be 

identified and  included in this plan in order to provide flexibility during implementation.  Early action projects 

are identified with an “EAP” notation.  As projects are completed and reported on in each MS4’s Annual 

Reports, plan implementation progress will be quantified.  The plan goal will be accomplished once the 

implemented projects meet the joint planning area load reduction goal.  For those planned projects that 

are not completed during the individual permit term because the goal has been met, the MS4s reserve the 

possibility of implementing the projects in the future should there be a new regulatory water quality 

improvement goal.   
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Chesapeake 
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 UNT to Spring Creek Watershed (Appendix-E PRP) 
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Table A. Short-Term (5-yr) Pollutant Load Reduction Requirements by PRP Planning Area   

Planning Area Impairment 

Existing 

Sediment 

Load (lb/yr) 

Required 

Sediment 

Load 

Reduction 

Sediment Reduction 

Required (lb/yr) 

Paxton Creek TMDL Sediment / Siltation 3,630,159 10% 363,016 

Joint Planning Area Sediment / Nutrients 16,943,984 10% 1,694,398 

Wildwood Lake Sediment / Siltation 2,825,290 10% 282,529 

UNT to Spring Creek Sediment / Siltation 45,137 10% 4,514 

 

Further analysis of the Model My Watershed modeling effort revealed that the majority of the sediment load 

was a result of streambank erosion. As such, the BMP implementation strategy developed to meet the 

pollutant load reduction goals relies largely on stream restoration projects (Table B), rather than land-based 

BMPs.  The proposed stream restoration projects will rely, where practical, on vegetative stabilization and 

floodplain reconnection rather than hard armoring of eroding streambanks.  Each project will incorporate 

riparian buffer restoration and naturalization of the adjacent floodway as appropriate.  Stream restoration 

locations were chosen in part based on geographic location, targeting the Paxton Creek Watershed, 

because severe erosion areas were observed in the field and secondary benefits related to work in those 

areas increased the project priority.  Because the Paxton Creek Watershed accounts for a large portion of 

the Joint Planning Area and the entire Wildwood Lake Watershed, implementing stream restoration projects 

in the Paxton Creek Watershed provides sediment load reductions for each of the overlapping Planning 

Areas.  
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Table B. Proposed BMPs and Associated Sediment Reductions  

Map 

Reference 
BMP Name 

Benefiting 

Watershed(s) 
Latitutde Longitude 

Length 

(ft) 

Reduction 

(lbs) 

BMP-01 

Fox Hunt - 

Stream 

Restoration 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.335491° -76.879814° 750 86,250 

BMP-02 
Stonebridge 

Apartments 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.301103° -76.823866° 1,450 166,750 

BMP-03 
Wildwood 

Lake, Black Run 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.307771° -76.882665° 1,075 123,625 

BMP-04 
Veteran's Park 

South 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.293398° -76.859017° 1,000 115,000 

BMP-05 
Veteran's Park 

North 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.294232° -76.860350° 1,150 132,250 

BMP-06 

CWP –  

Shutt Mill 

Rd/Walker Mill 

Road 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.316231° -76.870776° 4,400 505,171 

BMP-07 
Susquehanna 

Union Green 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.325675° -76.855535° 2,600 505,700 

BMP-08 Bradley Drive 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.319371° -76.860073° 950 109,250 

BMP-09 
Black Run - 

North 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.316022° -76.870342° 3,368 387,320 

BMP-10 
Black Run - 

South 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.311085° -76.871213° 2,000 230,000 

BMP-11 

Pines 

Apartment 

Complex 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.289522° -76.840440° 1,450 166,750 

BMP-12 
Capital Area 

Greenbelt 

UNT to Spring 

Creek, CBPRP 
40.272602° -76.841858° 1,800 207,000 

BMP-13 

Walker Mill 

Road 

Stream and 

Retrofit 

Paxton Creek 

TMDL, Wildwood 

Lake, CBPRP 

40.305650° -76.866050° 600 79,400 

BMP-14 

CRW UNT to 

Spring Creek 

GSI Projects  

UNT to Spring 

Creek, CBPRP 
40.269089° -76.844171° N/A 23,024 

BMP-15 

CRW Street 

Sweeping (25 

times per year) 

Paxton Creek, UNT 

to Spring Creek, 

CBPRP 

N/A N/A N/A 29,864 

BMP-16 

Combined 

Sewer System 

Rehabilitation 

& Optimization 

N/A N/A N/A N/A 355,000 

 Total Proposed Sediment Reduction: 3,222,354  
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The implementation of the proposed BMPs listed in Table B will provide the necessary sediment load 

reductions for each Municipal Entity to accomplish their respective pollutant load reduction requirements for 

the upcoming five (5) year MS4 permit term (Table C).   

Table C. Proposed Early Action Project BMPs’ Sediment Reductions by PRP Planning Area 

Planning Area Impairment 

Required 

Sediment Load 

Reduction 

(lb/yr) 

Proposed Sediment 

Load Reduction 

(lb/yr) 

Required 

Reduction 

Goal 

Achieved? 

(Yes/No) 

Paxton Creek TMDL Sediment / Siltation 363,016 2,132,159 Yes 

Joint Planning Area Sediment / Nutrients* 1,694,398 3,222,534 Yes 

Wildwood Lake Sediment / Siltation 282,529 2,102,295 Yes 

UNT to Spring Creek Sediment / Siltation 4,514 230,024 Yes 

*Presumptive approach used to meet nutrient reduction requirements 

The BMP strategy proposed herein will be implemented by the Municipal Entities as outlined in the 

Intergovernmental Cooperation Agreements (“Agreements”) between each of the three (3) participating 

municipal entities. Funds will be sourced through a variety of mechanisms, including any collected 

stormwater fees, municipal funds, available grants, partnerships, and public donation of materials and 

manpower.  

Public participation was integrated into the development process through providing the public with a draft 

copy of the 2017 Joint Plan, which was made available for a thirty (30) day public review and comment 

period.   The Joint Plan was also presented during a public meeting held on August 15, 2017 at the Lower 

Paxton Municipal Building, at which time the public was provided an opportunity to ask questions and make 

comments. Additionally, the plan was made available for viewing on the participant’s respective websites, 

and a notice was placed in The Patriot News and Paxton Herald stating the intent of the proposed Joint Plan.    

The public comment review period was renewed for the 2019 revision, including a public meeting held on 

November 19, 2019 and advertisement in The Patriot News and Paxton Herald. 
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INTRODUCTION 

Capital Region Water (City of Harrisburg), Lower Paxton Township, and Susquehanna Township, Dauphin 

County, Pennsylvania herein referred to as the “Municipal Entities”, by virtue of an intergovernmental 

cooperation agreement, have prepared this Chesapeake Bay Pollutant Reduction Plan (CBPRP), Total 

Maximum Daily Load (TMDL) Plan, and Pollutant Reduction Plan (PRP) to address Paxton Creek, Wildwood 

Lake and an unnamed tributary (UNT) to Spring Creek, referred herein as the “Joint Plan,” to meet the 

pollutant load reductions requirements for the 2018 MS4 permit renewal process. The Joint Plan was 

developed to address the watershed pollutant load reduction requirements mandated by the United States 

Environmental Protection Agency (EPA) and the Pennsylvania Department of Environmental Protection 

(PADEP).  Comments on the 2017 Joint plan 

were received from PADEP by a letter dated 

April 9, 2019.  A subsequent meeting to review 

the comments occurred on June 10, 2019 with 

representatives of the Municipal Entities and 

PADEP staff.  This plan revision updates the plan 

in terms of pollutant base loading process, 

project identification, and anticipated 

implementation based upon the comments, 

discussion, and progress made since the draft 

plan was submitted to PADEP. 

This Joint Plan demonstrates how to meet all of 

the Municipal Entities’ sediment load reductions 

required through the implementation of a 

Chesapeake Bay Pollutant Reduction Plan; a 

TMDL Plan benefiting the Paxton Creek Watershed; and the various Appendix E Pollutant Reduction Plans 

listed in PADEP’s MS4 Requirements Table1 for Municipal MS4s.  Capital Region Water’s requirements are 

identified as the City of Harrisburg’s requirements on the MS4 Requirements Table, as Capital Region Water 

is the system operator.   

Each of the Municipal Entities own, operate, and maintain Small Municipal Separate Storm Sewer Systems 

(MS4s).  MS4s in each community discharge stormwater to Paxton Creek, which is subject to a TMDL for 

sediment. As such, each Municipal Entity is required to prepare and submit to PADEP a TMDL Plan addressing 

how they intend to meet the sediment load reductions and Wasteload Allocations (WLAs) prescribed in EPA’s 

Paxton Creek Watershed TMDL Report2.  Additionally, as owners and operators of MS4s that discharge 

stormwater to the Chesapeake Bay Watershed, each community is required to prepare and submit a 

Chesapeake Bay Pollutant Reduction Plan, describing how the MS4 will reduce the sediment load of 

stormwater discharging to the Bay’s watershed by 10% during the next five (5) year permit term.  PADEP also 

mandates any MS4 discharging stormwater to a stream impaired for sediment and/or nutrients complete an 

Appendix E – Pollutant Reduction Plan, addressing how the MS4 intends to reduce the sediment pollutant 

loading of stormwater discharging to the impaired stream by 10% in the next five (5) year permit term.  

Being that the surface waters of the major regional streams (Paxton Creek, Spring Creek, and Beaver Creek) 

all drain to the Susquehanna River, and ultimately to the Chesapeake Bay, goals for water quality 

compliance can be accomplished through implementation of one (1) comprehensive Joint Plan focusing 

efforts on the Paxton Creek Watershed, which is the most regulated waterbody.  Further, this Joint Plan 

addresses the Appendix E requirement for an unnamed tributary (UNT) to Spring Creek, the Appendix E 

                                                           
1 PADEP, Municipal Requirements Table (Municipal), Rev. 9/8/2017 
2 US EPA, Nutrient and Sediment Total Maximum Daily Load in Paxton Creek Watershed, Pennsylvania, June 30, 2008 
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requirement for Wildwood Lake, which is located within the Paxton Creek Watershed, and Capital Region 

Water’s combined sewer system (CSS) that discharges to Paxton Creek and the Susquehanna River.  

Capital Region Water operates a combined sewer system within the City of Harrisburg, including 

approximately 1,720 acres draining to Paxton Creek and another 661 acres draining directly to the 

Susquehanna River.  The 2008 Paxton Creek TMDL Report incorrectly categorized CRW’s combined sewer 

system as part of the City of Harrisburg MS4.  In addition, CRW’s existing combined sewer system, by way of 

treatment in the currently captures and treats about 53% of the average annual runoff generated within the 

combined sewer service area, providing land-based sediment load reductions as well as decreases in the 

frequency and magnitude of runoff discharged to Paxton Creek, partially mitigating streambank erosion.  

The 2008 Paxton Creek TMDL Report does not account for any of this load reduction and consequently 

overestimates sediment loads attributed to the City of Harrisburg and its MS4.  Section D.3 of this Joint Pollution 

Reduction Plan partitions this load and takes credit for load reductions achieved by the existing combined 

sewer system.  

CRW is currently under a partial Consent Decree with EPA and PADEP, resulting in a requirement to prepare 

and implement a long-term control plan (LTCP) to reduce combined sewer overflows (CSOs). CRW’s CSO 

LTCP was submitted for review in 2018.  The goals of the CSO LTCP are the same as the Paxton Creek TMDL 

and Chesapeake Bay PRP – reduce flows, establish a less erosive flow regime, and remove land-based 

sediment loads with the operation of structural BMPs. CRW will implement short- and long-term control 

measures that further reduce the frequency, magnitude, and sediment load attributable to CSOs discharged 

to the Paxton Creek and the Susquehanna River. This Joint Pollution Reduction Plan includes an initial estimate 

of the short-term load reduction anticipated to be achieved through implementation of early-action projects 

under the LTCP.  Land-based pollutant load reductions attributable to the existing operation and short-term 

enhancements to CRW’s combined sewer system were determined directly from hydrologic/hydraulic 

modeling performed in support of the LTCP.  Streambank erosion loads and load reductions attributable to 

CRW’s combined sewer system are determined by extrapolating sediment loads defined for high-density 

development using the Generalized Watershed Loading Function (GWLF-E) watershed model.  This sediment 

load reduction will be analyzed further as the LTCP is implemented.   

The Municipal Entities previously developed a collaborative TMDL Strategy, submitted to PADEP in December 

2015.  The research, field work, analysis, and project selection approach from that Strategy are the basis of 

this Joint Plan, with updates where regulatory objectives have changed, refinement related to the LTCP 

development, and based on field work and analysis completed in 2017.  The TMDL Strategy developed in 

2015 should be referenced during the review of this Joint Plan for past research completed that provided the 

framework for this Joint Plan.  True to the sentiment in the TMDL Strategy, the three (3) entities’ intention 

regarding this Joint Plan is to continue to collaborate through implementing a unified, cost-effective plan 

that meets the regulatory objectives facing each municipal entity. 

 

  



 

Joint Pollutant Reduction Plan for Municipal Entities  Page 12 of 60 

 

SECTION A: PUBLIC PARTICIPATION 

A complete copy of the 2017 Joint Plan was made available for public to review from August 2, 2017 to 

September 1, 2017.  The availability of the document was publicized in The Patriot News and The Paxton 

Herald on August 1, 2017 and August 2, 2017, respectively. The published public notices contained a brief 

description of the Joint Plan, the dates and locations at which the Joint Plan was available for review by the 

public, and the length of time provided for the receipt of comments.  

A copy of the 2017 public notices are included in Appendix A. Public comments were accepted for thirty 

(30) days following the publication date of the public notice. Several public comments were received. 

Copies of all public comments and the responses related to each comment are included in Appendix A.  

A public meeting was held on August 15, 2017 at the Lower Paxton Township Municipal Building to present 

the information contained in this Joint Plan to the public.  Comments and questions regarding the Joint Plan 

were received during the public presentation.  A copy of the 2017 plan presentation meeting minutes are 

included in Appendix A.   

For the 2019 plan revision, a complete copy of the Plan was made available for the public to review from 

November 7, 2019 to December 9, 2019.  The availability of the document was publicized in The Patriot News 

and The Paxton Herald on November 6, 2019 and November 7, 2019, respectively. The published public 

notices contained a brief description of the Joint Plan, the dates and locations at which the Joint Plan was 

available for review by the public, and the length of time provided for the receipt of comments.  A copy of 

the public notices are included in Appendix A. One written public comment was received from The Friends 

of Wildwood Lake Nature Center, Inc. voicing their support for the Joint Plan.  No additional public comments 

were received.  A public meeting was held on November 19, 2019 at the Lower Paxton Township Municipal 

Building to present the information contained in this Joint Plan to the public. A copy of the letter of support 

and the public presentation are included in Appendix A.   
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SECTION B: MAP 

The maps located in Appendix B of this Joint Plan, depict the Municipal Entities Municipal Separate Storm 

Sewer System (MS4) service area, as required by the National Pollutant Discharge Elimination System (NPDES) 

Individual Permit to Discharge Stormwater from Small Municipal Separate Storm Sewer Systems (MS4s) 

Application Instructions3.  It should be noted that there are four (4) PRP planning areas, or sub-watersheds, 

included in the overall Joint Planning Area watershed (Table 1).  As such, pollutant load reductions achieved 

in smaller sub-watersheds count toward meeting the pollutant load reductions requirements of the larger 

watershed in which it is contained (Exhibit 1).  This is essential for understanding how pollutant load reductions 

will be shared for these interconnected planning areas.  

 

 

CRW Stormwater System Description 

CRW is currently in the process of mapping its combined sanitary/storm and separate storm sewer systems 

and continues to more precisely identify its CSOs, MS4 outfalls, and the areas draining to each.  CRW’s system 

is characterized as follows:  

 Most stormwater generated within the City of Harrisburg drains to CRW’s combined sewer system 

and discharges to receiving waters at 59 combined sewer overflow (CSO) outfalls. 

 CRW also owns and operates an MS4, consisting of underground storm sewers and connected inlets 

that drain a portion of the remainder of the City.  Separate (to MS4 Outfall) areas differ from Table 

2-15 of the 2008 TMDL Report due to corrections in the Paxton Creek watershed identified by CRW’s 

current sewer system mapping efforts; delineation of the combined sewer system area, other MS4s, 

and direct drainage; and differences in the latest Harrisburg City municipal boundary. 

 The City of Harrisburg continues to own and operate an MS4 consisting of ditches, curbs, gutters, and 

other surface drainage features within road right-of-way, as well as MS4s serving various City-owned 

properties (e.g. municipal buildings, parks, recreation centers). Most, but not all, of the City’s MS4 

discharges into CRW’s MS4, with the remainder discharging directly to receiving waters. 

                                                           
3 PADEP, form 3800-PM-BCW0200a, (rev. 1/2017) 

Wildwood 
Lake

Paxton 
Creek 
TMDL

UNT to 
Spring 
Creek

Chesapeake 
Bay

Table 1. Impaired Watersheds in Joint Planning Area  

PRP Planning Areas 

UNT to Spring Creek Watershed (Appendix-E PRP) 

Wildwood Lake Watershed (Appendix-E PRP) 

Paxton Creek Watershed (TMDL) 

Chesapeake Bay Watershed (Appendix-D CBPRP 

 

 
Joint Planning Area 

CRW 

CSO 

Exhibit 1. Joint Planning Area Watershed Connectivity  
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Stormwater BMPs are installed within the City limits and will continue to be required to be installed for new 

land development projects, as regulated by local ordinance.  As the overall combined and separate systems 

continue to be better defined and BMPs are mapped, those BMPs will be managed as part of the overall 

CRW MS4 permit program. 

Lower Paxton Township and Susquehanna Township Stormwater System Description 

The MS4s in each Township are similar in that they were constructed later than the system within the City limits 

and include outfalls, pipes, inlets, swales, and BMPs that discharge to the overall system. There are no 

combined sewer systems in the two townships.  The Townships are largely suburban in nature, instituting flood 

mitigation regulations for new construction for decades, and land development projects constructed since 

the TMDL was established have been under stricter stormwater regulation than development constructed 

during the 1970s, 1980s, and 1990s.  Between the municipal entities, the majority of recent development 

projects has occurred within the Townships’ borders, and land development projects constructed since 2003 

have been designed with BMP installations required by Act 167–compliant stormwater quantity and quality 

ordinances.   

Planning Area Delineations 

The urbanized area and topographic contributing drainage located within the municipal boundaries of the 

City of Harrisburg, Susquehanna Township, and Lower Paxton Township is considered to be the overall Joint 

Planning Area for the purpose of this Joint Plan.  The Joint Planning Area incorporates the entire Paxton Creek 

Watershed, the entire Wildwood Lake Watershed, the watershed to unnamed tributary (UNT) 10126 to Spring 

Creek, as well as the regulated portions of the Chesapeake Bay Watershed for Harrisburg City (CRW), Lower 

Paxton Township, and Susquehanna Township. By virtue of the watersheds existing within the municipal 

urbanized areas, but not having specific impairments, the Joint Planning Area also encompasses portions of 

the Beaver Creek, Spring Creek, and Susquehanna River Watersheds.  The planning area is characterized by 

primarily developed land of medium to high intensity with areas of open space and forest.  Few agricultural 

uses exist within the Joint Planning Area (Appendix B – Land Use Map). 
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Table 2. Joint Planning Area Description of Various Land Uses and Drainage Area Categories  

Land Use 

Code 
Land Use 

CRW  

(ac.) 

Susq. Twp. 

(ac.) 

Lower Paxton 

Twp. (ac.) 

Total  

(ac.) 

11 Water 2,287 1,178 9 3,474 

21 Developed, Open Space 412 1,551 3,858 5,821 

22 Developed, Low Intensity 1,139 2,666 5,011 8,816 

23 Developed, Medium Intensity 1,846 1,170 1,737 4,753 

24 Developed High Intensity 1,484 0 522 2,006 

31 Barren Land (Rock/Sand/Clay) 0 413 0 413 

41 Deciduous Forest 213 1,954 3,977 6,144 

42 Evergreen Forest 3 2 9 14 

43 Mixed Forest 0 8 5 13 

52 Shrub/Scrub 0 6 11 17 

71 Grasslands/Herbaceous 0 25 43 68 

81 Pasture/Hay 40 561 2,402 3,003 

82 Cultivated Crops 8 158 457 623 

90 Woody Wetlands 29 22 9 60 

95 Emergent Herbaceous Wetlands 12 2 3 17 

Joint Planning Area 34,829* 

* Based on Model My Watershed Land Use Analysis Results 

Within the Joint Planning Area: 

Separate Storm Sewer System (MS4) Area 885 4,878 9,901 15,664 

Combined Sewer Service (CSS) Area 2,534 12 0.0 2,546 

 

The Municipal Entities intend to provide a leadership role in achieving PADEP’s pollutant reduction objectives 

throughout their jurisdictional boundaries; therefore, no parsing of the planning area is done with this plan 

update.  The planning area and modeled pollutant loading area are equal.  The planning area, however, is 

unique and comprised of the following types of stormwater runoff dischargers: 

• Joint PRP MS4: This subarea results in pollutant loading calculations that are the direct responsibility 

of the Municipal Entities. It is determined by mapping of the MS4s operated by each of the Municipal 

Entities and using topographic information to delineate areas that drain into these systems.  

• Combined Sewer System (CSS): This is the area within the City of Harrisburg served by combined 

sewers (i.e., a sewer designed to collect stormwater and wastewater in the same pipe), defined as the 

area tributary to the 59 combined sewer regulator structures that divert wastewater to CRW’s Advanced 

Wastewater Treatment Facility (AWTF). It includes pockets of separate storm sewer that drain into a 

combined sewer. CRW’s City Beautiful H2O Program Plan (CBH2OPP), CRW’s Integrated 

Stormwater/Wastewater Management Plan prepared according to US EPA integrated planning 

guidelines, includes more detailed maps and descriptions of how this system was delineated an is 

available upon request of CRW.  
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For the purpose of this Joint PRP, pollutant contributions from and pollutant removal achieved by the CSS 

include both land-based sediment capture within the combined sewer area and streambank erosion 

control.  These reductions are attributed to flow volume/velocity reductions from existing and proposed 

future combined sewer system operation. Combined sewer effects on flows and loads are credited in 

this PRP for two reasons: (1) The Paxton Creek TMDL appeared to include the CSS in its load calculation 

and (2) under US EPA integrated planning guidelines, communities are encouraged to seek the most 

cost-effective method of achieving water quality compliance, regardless of the permitting vehicle used 

to regulate discharges. Since CRW’s CSOs contribute to water quality issues within the Joint Planning 

Area and CRW is required to reduce these CSOs, it is appropriate to include the combined sewer area 

in its overall Joint PRP strategy. 

• Other Named MS4s and Industrial Permittees: There are several other entities in the Joint Planning 

Area that own/operate permitted storm sewer systems, including PennDOT, Dixon University, and the 

Lancaster County Solid Waste Authority. The Municipal Entities are already in collaboration with PennDOT 

on pollutant reduction projects and intend to collaborate with other permitted entities as opportunities 

arise. 

• Public Properties with Direct Discharges: These public entities are not served by the MS4s operated 

by the Municipal Entities, and many own and operate drainage systems that may be considered 

“municipal” under US EPA and PADEP stormwater regulations, including the United States government, 

the Commonwealth of Pennsylvania (e.g., Farm Show property and other properties owned by the 

Commonwealth outside the CSS), Dauphin County, and public universities (e.g., Harrisburg Area 

Community College). These properties are subject to stormwater fees and/or considered potential 

participants in collaborative projects within the Joint Planning Area.   

• Private Properties with Direct Discharges: These are properties abutting a Water of the 

Commonwealth that, based on available MS4 mapping and topography, do not appear to drain 

through an MS4 operated by a Municipal Entity but still contribute to the overall watershed impairment. 

This includes much of the major rail line passing through Harrisburg, which is served by its own drainage 

system that does not enter the MS4, based on best available information.  

• Non-Urban Areas: These are the areas that are not considered to be urbanized according to the 

2010 US Census and, per US EPA and PADEP regulations, are not considered part of the MS4 pollutant 

loading contribution.  However, the updated MS4 regulations have clarified this characterization by 

indicating that if the non-urban areas are tributary to urban areas, they indeed are included in the 

planning area and contribute to water quality.  
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EXHIBIT 2. OVERALL PLANNING AREA MAP 
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SECTION C: POLLUTANT(S) OF CONCERN 

The Pollutants of Concern for the Planning Area were determined by referencing the PADEP’s Pollutant 

Aggregation Suggestions for MS4 Requirements Table (Municipal)4. A summary table of the Pollutants of 

Concern listed by the watershed is shown below (Table 3).  The Requirements Table also indicate watersheds 

that are impaired for reasons that do not require a pollutant reduction plan.  These requirements will need to 

be addressed in the future by way of pollutant control measures (PCMs), and those watersheds are also 

identified in Appendix C.  

This Joint Plan’s focus is for MS4 PRP Appendix D and E. As such, not all impairments listed in the Municipal 

Requirements Table are included as Pollutants of Concern for the purpose of this Joint Plan.  

Table 3. MS4 Requirements Table Pollutant Reduction Plan Requirements  

Impaired Watershed Pollutants of Concern 
DEP-Assigned 

Municipal Entity 

Chesapeake Bay Appendix D - Nutrients, Siltation (4a) CRW, LPT, SUSQ 

Paxton Creek TMDL TMDL Plan - Siltation (4a) CRW, LPT, SUSQ 

Wildwood Lake  Appendix E - Siltation (5) CRW, SUSQ 

UNT to Spring Creek Appendix E - Siltation (5) CRW, SUSQ 

 

Likely sources of these pollutants in the Municipalities have been identified by PADEP as follows: 

Siltation - Sediment (TSS): 

Streambank erosion  

Construction / earth moving activities 

Agricultural activities 

Urban runoff 

 

Nutrients (TN, TP): 

Lack of adequate stream buffer  

Heavy use of lawn fertilizers 

Urban runoff 

 

TSS – Total Suspended Solids                      CRW – Capital Region Water 

TN – Total Nitrogen                                        LPT – Lower Paxton Township 

TP – Total Phosphorus                                   SUSQ – Susquehanna Township 

  

                                                           
4 PADEP, MS4 Requirements Table (Municipal) (rev. 9/8/2017) 
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SECTION D: EXISTING LOADING FOR POLLUTANT(S) OF CONCERN  

D.1 Paxton Creek TMDL Background 

The basis of the Paxton Creek sediment TMDL was studied during the development of the 2015 TMDL Strategy. 

The Paxton Creek watershed (hydrologic unit code [HUC] 02050305) consists of approximately 17,421 acres 

of predominantly medium to high intensity urban development in and near Harrisburg, Pennsylvania.  Table 

4 shows the approximate breakdown of the watershed by jurisdiction and type of drainage, as understood 

during the development of the 2015 TMDL Strategy.  A watershed analysis conducted at that time indicated 

that approximately fifty-five percent (55%) of the watershed discharges to Paxton Creek through MS4s, ten 

percent (10%) through combined sewer outfalls (CSOs), eleven percent (11%) through other MS4s, eight 

percent (8%) direct drainage to Paxton Creek, and sixteen percent (16%) outside urbanized areas.  

Notwithstanding that the urbanized area changed with the 2018 permit term and the planning area has 

increased with this 2019 plan revision, these percentages are still generally reflective of the watershed. 

Table 4. Approximate Drainage Areas within Paxton Creek Watershed, from 2015 TMDL 

Strategy 

 

 

 

 

 

 

 

 

 

 

PADEP has determined that approximately thirty (30) miles of Paxton Creek and its tributaries fail to meet 

water quality standards and are listed on the 303(d) list of impaired waters for 2014.  Section 303(d) of the 

Federal Clean Water Act requires States to identify all impaired surface waters not supporting designated 

uses even after required water pollution control technologies have been applied. Known as the 303(d) List, 

the DEP’s report, 2014 Pennsylvania Integrated Water Quality Monitoring and Assessment Report, identifies 

those water body segments that require the development of total maximum daily loads (TMDLs) to assure 

future compliance with water quality standards. The latest 303(d) data released in 2016 has been utilized to 

identify the impaired creek segments herein and, to the author’s knowledge, no stream segment has been 

restudied by PADEP to date in an effort to remove them from the impairment list.   

 

Jurisdiction 

Approximate Drainage Area (acres) 

Separate 
(to MS4 
Outfall) 

Combined 
(to CSO) 

Other 
MS4s1 

Direct 
Drainage2 

Non-
Urban 
Area3 

Total 

Capital Region Water/ 
City of Harrisburg 148 1,720 461 254 765 3,348 

Lower Paxton Township 4,664 0 254 592 1,885 7,395 

Susquehanna Township  4,618 0 1,091 616 88 6,413 

Middle Paxton Township 0 0 0 2 98 100 

Penbrook Borough 132 0 31 0 0 163 

Swatara Township 0 0 2 0 0 2 

Total 9,562 1,720 1,839 1,464 2,836 17,421 

Percentage of  
Paxton Creek Watershed 55% 10% 11% 8% 16% 100% 

1 For example, PennDOT, Commonwealth of Pennsylvania, Harrisburg Area Community 
College, Dauphin County 
2 Private property not discharging to an MS4, where known; included in Separate (to MS4 
Outfall) area where unknown 
3 Non-urban areas are areas not defined as an urbanized area by the 2000 U.S. Census, as 
was the prevailing urbanized area determination at the time of the Strategy development 



 

Joint Pollutant Reduction Plan for Municipal Entities  Page 20 of 60 

 

To efficiently assess stream impairment, PADEP primarily uses biological assessment of aquatic 

macroinvertebrates because aquatic life use is a reliable indicator of long-term pollution problems and 

stream degradation. Therefore, the stream and watershed characteristics that may have led to the Paxton 

Creek’s degradation and subsequent 303(d) listing are primary indicators of stream habitat alterations, 

accelerated flow and erosion, and degraded riparian areas. Increased runoff volume and velocity from 

uncontrolled impervious surfaces can destabilize stream channels, particularly near unprotected outfalls. 

Stream encroachments can also lead to degraded riparian areas by removing natural ecosystems that 

protect streams (e.g., floodplains, riparian cover, etc.). 

Previous watershed assessments have identified recurring themes of streambank erosion and instream 

erosion; however, at the time the studies occurred, the watershed still exhibited signs of past less-regulated 

land development practices. With the inception of new stormwater regulations in 2010 that required 

additional water quality practices and over-detention, in addition to tighter sediment and erosion controls 

during the construction phase, the stream should start to exhibit the benefits of those regulatory changes. 

Past assessments occurred at a time when a significant portion of the watershed was in development, likely 

15-percent of the watershed on average at one time. To that end, continued stream assessment is warranted 

to determine biological indicators of improvement and visual indications of restored stream banks. Should 

additional water quality sampling, biological surveys, and habitat assessments be completed and used by 

PADEP in the future due to the anticipated work to be done in the watershed, it is possible for water quality 

attainment to be achieved and the desired warm water fishery (WWF) indicators to be restored. 

Regarding one of the regulatory catalysts for this plan, the EPA regulatory document for the Paxton Creek 

sediment TMDL identified nonpoint sources, MS4 sources, and a combined sewer overflow (CSO) source, 

which are all required to reduce base load sediment by varying percentages equaling a 35% percent 

sediment load reduction for the watershed (Table 5).  The purpose of this Joint Plan is to focus on the MS4 

and CSO sources, though, due to a previous analysis of acreages associated with those sources, it is 

anticipated that the load allocations in the regulatory document should be refined based upon updated 

local mapping and analysis being completed during the development of CRW’s LTCP.  This Joint Plan focuses 

on the waste load allocation (WLA) related to MS4 land sources such as agriculture, forest, open space, low 

intensity development, and high intensity development and the MS4’s in-stream erosion WLA.  Nonpoint 

sources are not required to be mitigated by municipalities, and the CSO WLA is included in our plan by way 

of incorporating the land associated with the CSOs in the planning area. 

Functioning as targets, the existing load by land use equates to the sediment loading the model identifies 

per land use type.  The allocated load is the “pollution diet” that those land uses should be held to in order 

for the watershed to meet water quality goals.  So, when the Municipal Entities meet or exceed the 35% 

sediment reduction goal, they will meet or exceed the allocated load.  Table 5 is provided for regulatory 

reference; the load allocations are recalculated by way of this plan in order to determine a more accurate 

35% reduction goal since the model used to develop the regulation is no longer available for use. 
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Table 5. Paxton Creek TMDL Allocations by Land Use/Source from 2008 EPA TMDL Report  

The EPA regulatory document identifies that the majority of the sediment load in the Paxton Creek watershed 

eighty-six percent (86%) is derived from in-stream erosion, and it assigns the highest load reduction target to 

that source.   

D.2 Baseline Pollutant Load Calculations 

Joint Planning Area 

Due to similar sediment reduction goals between municipalities and their impaired watersheds requiring PRPs, 

a large overall planning boundary was developed that encompassed each of the municipal PRP 

watersheds, as well as the Paxton Creek TMDL watershed, in order to incorporate all planning objectives into 

one (1) Joint Planning Area. This approach allows the three (3) participating Municipal Entities to share the 

burden of the required sediment loads necessary for MS4 permit compliance through a combined effort to 

implement well planned, cost-effective BMPs in the locations that offer the greatest water quality benefit to 

both the Paxton Creek and Chesapeake Bay Watersheds.  The Joint Planning Area is an expanded planning 

area that encompasses the urbanized areas within the municipal jurisdictions, including the Paxton Creek 

watershed, Capital Region Water’s CSS area, and the three Municipal Entities’ required CBPRP planning 

areas.  

 

By partnering with neighboring municipalities, each participant will achieve their individual municipal PRP 

sediment load reduction requirements while allowing proposed BMPs to be implemented in locations that 

best address the source of the sedimentation occurring throughout the impaired watershed of the combined 

Joint Planning Area watershed. This approach eliminates the need for municipalities to install BMPs in 

locations that may not be sources of pollution simply to theoretically satisfy prescribed regulatory load 

reduction goals.  Not only is this integrated approach the most cost effective approach for the municipalities 

involved to meet their permit requirements, it is the most beneficial to the water quality of the local streams, 

as well as the Susquehanna River and Chesapeake Bay.  

Source Land Use / Source 
Existing Load 

(lb/yr) 
Allocated Load 

(lb/yr) 

Percent 
Reduction 

Nonpoint 
Sources 

Agriculture 4,400  3,800  14% 

Forest 17,600  17,600  0% 

Open Space 40,200  34,000  15% 

Low Intensity Development 26,200  22,200  15% 

High Intensity 
Development 

28,800  24,400  15% 

Instream Erosion 793,400  485,800  39% 

Nonpoint Source Subtotal: 910,600  587,800  35% 

MS4 

Agriculture 22,000  18,800  15% 

Forest 86,400  86,400  0% 

Open Space 197,200  168,000  15% 

Low Intensity Development 128,600  108,800  15% 

High Intensity 
Development 

141,400  119,600  15% 

Instream Erosion 3,901,000  2,388,800  39% 

MS4 Subtotal: 4,476,600  2,889,600  35% 

CSO 29,000   24,600  15% 

Permitted Facilities 14,000   14,000  0% 

Total:  5,430,200  3,515,800   

Note: Existing and allocated loads presented as shown in Table 7-7 Recommended TMDL Allocations for Paxton Creek 
in the 2008 EPA TMDL Report, converted to lb/year 
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The joint planning area baseline and existing pollutant load calculations were computed using Model My 

Watershed (MMW), a watershed-modeling web app available through Stroud Water Research Center’s 

WikiWatershed web based toolkit. Model My Watershed is a web-based watershed modeling tool that, in a 

similar manner to the previously utilized desktop version of the MapShed modeling software, “uses hydrology, 

land cover, soils, topography, weather, pollutant discharges, and other critical environmental data to model 

sediment and nutrient transport within a watershed5.” This web application calculates the existing pollutant 

loading from the Joint Planning Area in terms of pounds per year (lbs/yr) and evaluates existing and proposed 

BMP-based pollutant reductions using PADEP-approved BMP effectiveness values.  

Due to compatibility and stability issues with the now technically unsupported desktop version of MapShed 

modeling software used in the 2017 Plan, at PADEP’s suggestion, MMW version 1.25.0 was used to calculate 

the baseline pollutant loading in pounds per year for the baseline pollutant load for the larger Joint Planning 

Area in this 2019 Plan.  Like the desktop MapShed software, MMW utilizes the same Generalized Watershed 

Loading Functions - Enhanced (GWLF-E) model to simulate runoff, sediment, and nutrients (nitrogen and 

phosphorus) loads from a watershed over a multi-year time period, but is not reliant upon the unsupported 

MapWindow GIS Package.  

An assumption that 20% of the existing streams in both planning areas were adjoined by a forested buffer 

area, 35-feet in width, was made based on a review of satellite imagery from April 2016 and based upon 

local knowledge.  The existing buffer was incorporated into the MMW model to replicate actual field 

conditions of the modeled watersheds.   

Existing detention basins were not included in the model, as MMW offers no water quality benefit to standard 

detention basins. Each municipality’s baseline pollutant loads for the planning areas were determined using 

MMW’s Urbanized Area tool. 

The joint planning area MMW model was calibrated to determine sediment loads for the Joint Planning Area 

utilizing a Streambank Erosion Adjustment Factor of 0.74 in order to meet a baseload similar to the calibrated 

2017 MapShed Model (Table 6). The described modeling approach and parameters were presented to and 

approved by PADEP’s TMDL Section in October 2019, and are further described below.  

Table 6. Joint Planning Area Calibration Output Comparison  

Source 

Joint Planning Area - Annual Sediment Load (lb/yr) 

GWLF-E Model 
2017 Baseline 

Uncalibrated 2019 
Model My Watershed 

Baseline 

Calibrated 2019  
Model My Watershed  

Baseline  

Joint Planning Area 
Sediment Load 

17,335,200 53,841,714 17,507,254 

 

Table 7Error! Reference source not found. lists the MMW modeling results for the Joint Planning Area in terms 

of percentage of watershed land area and baseline sediment load by municipality.  Because the 

municipalities are comprised of varying intensiveness of land uses, the land area does not equate to the 

sediment load. 

 

 

                                                           
5Evans, B., & Corradini, K. (n.d.). MapShed Overview Page. Retrieved August 18, 2015, from http://www.mapshed.psu.edu/overview.htm 
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Table 7. Municipal Baseline Pollutant Loading for the Joint Planning Area  

MS4 

Permittee 
Percentage of Watershed 

Baseline 

Sediment Load 

(lb/yr) 

CRW (City of Harrisburg) 16% 3,667,006 

Township of Lower Paxton  57% 9,324,542 

Township of Susquehanna  27% 4,141,959 

Joint Planning Area Total: 100% 17,507,254* 

*Total Baseline Sediment Load based on MMW results for the entire watershed, not the sum of the individual 

municipalities.   

Refer to Appendix D of this report for modeling outputs.  

 

Paxton Creek TMDL and UNT to Spring Creek Planning Areas 

Notwithstanding that the Joint Planning Area is the prevailing sediment reduction target area, the 

subwatersheds with impairments were modeled separately in MMW in order to confirm that local impairment 

goals are met by focusing projects in the impaired subwatersheds.  The original AVGWLF model and 

associated data sets used by U.S. EPA to develop the 2008 Paxton Creek TMDL were not available for use in 

the preparation of the this Plan or the 2017 Plan. As such, the process to develop, validate, and apply the 

model of the Paxton Creek watershed began by developing a new projected baseline, 2008 condition 

model to simulate average annual sediment loads from land sources (non-point) and instream erosion. A 

preliminary baseline model of the Paxton Creek watershed was conducted using the default parameters to 

determine the inconsistency between the results generated using the AVGWLF model of the 2008 TMDL 

Report and those calculated via the new Model My Watershed modeling application.  The initial MMW 

baseline model for the Paxton Creek watershed yielded a total sediment load much greater than the 2,715.1 

tons per year (5,430,200 lb/yr) baseline load cited in EPA’s 2008 TMDL Report, whose sediment goals are a 

regulation influencing the pollutant reduction effort.     

Similar to the 2008 Paxton Creek TMDL, the MMW model of the projected 2008 baseline sediment loads was 

created using the application’s data sets without the addition of existing or proposed control measures or 

BMPs. Due to the significant discrepancy between the two models, the MMW model of the projected 2008 

baseline was adjusted to achieve a baseline sediment load consistent with existing annual MS4 loads 

published in the 2008 TMDL Report.  Specifically, the instream erosion sediment load was significantly greater, 

which can be attributed to differences in the lateral erosion rate calculation or the precipitation, land use, 

or runoff characteristics used to calculate stream flow between the 2008 AVGWLF model and the latest 

GWLF-E (MMW) model. The AVGWLF model incorrectly assigned much of the streambank load to agricultural 

sources (the prevailing assumption at the time), while the GWLF‐E (MMW) incorrectly assigns higher bank 

erosion rates based on urban runoff rather than stream instability when estimating streambank erosion rates 

on a watershed basis. To account for the discrepancies between the differing models and remove the 

equivalent contributory load associated with the areas of direct drainage within the Paxton Creek Watershed 

that do not enter the MS4, the Streambank Erosion Adjustment Factor, was set to 1.05 in order to achieve a 

baseline sediment of relatively consistent with the 2008 Paxton Creek TMDL baseline and the previously 

submitted 2017 Joint Plan (Table 8).    
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Table 8. Paxton Creek TMDL Calibration Output Comparison 

Source 

Paxton Creek TMDL Watershed - Annual Sediment Load (lb/yr) 

AVGWLF Model 
2008 Baseline*  

Uncalibrated 2019 
Model My Watershed 

Baseline 

Calibrated 2019  
Model My Watershed  

Baseline  

Land-Based 
Sediment Load 

694,400 883,800 326,729 

Instream Erosion 
Sediment Load 

4,694,400 13,958,800 3,709,400 

CSOs 29,000 
Included in land-

based and stream 
erosion sediment load 

Included in land-based 
and stream erosion 

sediment load 

Point Sources 14,000 Not modeled/ N/A Not modeled/ N/A 

Total 5,430,200 14,842,600 4,036,129 

*From Table 6-8 of 2008 EPA TMDL Report, converted to lbs/yr 

 

The Spring Creek Planning Area did not require calibration to match previous modeling as the updated 

model actually yielded lower results than the 2017 GWLF-E model.  A Streambank Erosion Adjustment Factor 

of 1.5 (default) was used (Table 9).   

Table 9. UNT Spring Creek Planning Area Calibration Output Comparison  

Source 

UNT Spring Creek Watershed - Annual Sediment Load (lb/yr) 

GWLF-E Model 
2017 Baseline 

Uncalibrated 2019 
Model My Watershed 

Baseline* 

Calibrated 2019  
Model My Watershed  

Baseline* 

UNT Spring Creek 
Sediment Load 

85,000 45,137 45,137 

*Default streambank erosion adjustment factor was used since the 2017 baseline was not exceeded 

 

D.3 Existing Pollutant Load Adjustment for Previously Implemented BMPs 

Seven (7) existing stormwater quality projects (EX-01 through EX-07) were completed in the Paxton Creek 

Watershed prior to the completion of this Joint Plan and are being utilized as credit to reduce the baseline 

sediment loading estimates for the watershed (Table 12). These projects were installed after 2008 and meet 

the requirements for water quality credit regarding design and ongoing operation and maintenance.  An 

additional existing stream restoration BMP (EX-07) was constructed in 2013 in the Spring Creek Watershed 

and is being utilized as credit to reduce the baseline loading estimates for the Joint Planning Area.  

Unfortunately, it is not located within the watershed of the UNT to Spring Creek, which has a local impairment 

for sediment.  Existing BMP locations are provided on BMP Location Maps in Appendix B.   

Further, pollutant load reductions associated with CRW’s CSS have been included in the existing load 

calculations.  The existing CSS provides pollutant reduction through the capture of approximately 50% of the 

combined sewage generated within a typical year, completely removing it from discharges to Paxton Creek 

and the Susquehanna River.  The volume captured is conveyed to and treated at CRW’s Advanced 

Wastewater Treatment Facility.   
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The 2008 Paxton Creek TMDL included the area served by CRW’s CSS in the area attributed to CRW’s (i.e., 

City of Harrisburg’s) MS4. In this plan, we:  

1. Divide the sediment loads attributable to CRW/Harrisburg between those associated with the CSS and 

the MS4,  

2. Account for load reductions attributable to the current operation of CRW’s CSS, which captures 

approximately 50% of the combined sewage volume (which is predominantly composed of stormwater) 

generated within the CSS during a typical year for treatment at CRW’s AWTF, and  

3. Account for future load reductions attributable to near-term enhancements to operation of CRW’s CSS, 

which are projected to capture an additional 30% of the combined sewage volume generated within 

the CSS during a typical year for treatment at CRW’s AWTF. 

Long-term CSO control is required under CRW’s Partial Consent Decree (PCD) with DEP and EPA. Estimates 

of stormwater volumes/loads within the CSS were informed by hydrologic and hydraulic modeling 

conducted with the US EPA Stormwater Management Model (SWMM) Version 5. CSS loads/load reductions 

were projected according to the methodology presented in the Paxton Creek Watershed TMDL Strategy 

(dated December 31, 2015), which was reviewed and discussed with DEP prior to preparation of the 2017 

Joint PRP and 2019 revision.  

In-stream erosion sediment load attributable to the CSS is defined as the share of the total streambank erosion 

sediment load from the TMDL and/or Model My Watershed calculations proportionate to the CSS area/land 

use characteristics (Exhibit 2). Table 3-4 and Appendix A.10 (page A-25) from the TMDL Strategy projected 

an estimated in-stream erosion reduction from a reduction in CSS volume captured. This value along with the 

estimated runoff volume from this Model My Watershed model projected an erosion rate reduction per unit 

volume (i.e. pounds of sediment reduced per million gallons of runoff volume reduced). This erosion reduction 

rate was then applied to the estimated combined sewer overflow volume reduction under a City Beautiful 

H2O Program Plan6 (CBH2OPP) scenario to project an estimate of sediment load reduction from instream 

erosion. This value was then subtracted from the estimated streambank load estimates from the Model My 

Watershed results. Separate calculations were prepared for the Paxton Creek TMDL and Susquehanna 

Chesapeake Bay Pollutant Reduction Plan load reduction estimates. 

Exhibit 2. In-stream Sediment Load Reduction Equation  

 

Land-based runoff sediment load: To estimate the sediment load reduction from changes in land-based 

runoff, the iteration of available Model My Watershed model results prepared for the 2017 Joint PRP was 

utilized to estimate a land-based sediment load per unit volume (pounds of sediment reduced per million 

gallons of runoff volume reduced) for the entire CRW drainage area. The estimates of runoff and sediment 

provided by the Model My Watershed results were then apportioned by drainage area type and area (MS4, 

CSS, direct discharge) to estimate the land-based sediment load associated with CSS ( 

                                                           
6 https://capitalregionwater.com/cbh2o/ 

Joint PRP In-Stream Sediment Load Attributed to CRW CSS 

SBSCSS = SBSCRW-TOT – CSSVOL * SBSRate 

where: 

SBSCSS        = Reduction In-Stream Sediment Load from CSS operation (lb) 

SBSCRW-TOT = Total In-Stream Sediment Load attributed to CRW/Harrisburg (lb) 

CSSVOL        = Estimated Volume Captured by Existing CRW CSS Operation (gal) 

SBSRate       = In-stream erosion rate (lb / gal), from 2015 Paxton Creek TMDL Strategy   
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Exhibit 3). The estimates of sediment load were then reduced by the same portion as CSO volume reductions 

(i.e., 10% reduction in CSO volume equals 10% reduction in CSO sediment load). CSO volume estimates were 

provided by an estimate of CSO volumes projected by the current (at the time of plan preparation) CRW 

hydrologic and hydraulic model simulation, to account for a more calibrated model of the CSO system versus 

Model My Watershed, to estimate current and projected future runoff volumes for CSO system improvements. 

Separate calculations were prepared for the Paxton Creek TMDL and Susquehanna Chesapeake Bay 

Pollutant Reduction Plan load reduction estimates. 

Exhibit 3. Land-Based Sediment Load Reduction Equation.  

 

Table 10 provides estimates of sediment load reduction provided by the CSS discharging to Paxton Creek. It 

includes the corrected sediment load attributable to the CRW/City of Harrisburg sediment load as applicable 

to the TMDL. Table 11 provides estimates of sediment load reductions provided by the combined sewer 

system attributable to the Joint Planning Area (including those attributable to Paxton Creek in Table 10). For 

streambank erosion sediment load reductions, this was based on an analysis using PADEP’s MapShed 

simulation completed as part of the 2015 TMDL Strategy. The method assumed potential LTCP-related 

discharge reductions by removing the CSS drainage area and the resulting reductions in streambank erosion 

were related to a reduction in discharge volume. Further detail can be reviewed in the 2015 TMDL Strategy 

– Appendix A, Section A.10. For land based and point source reductions of sediment load, this was based on 

the reduction in discharge volume (i.e., reducing combined sewer overflow volume reduces sediment load 

by the same proportion).    

Table 10. Summary of CRW/City of Harrisburg Paxton Creek Corrected Sediment Loads from 

the Combined Sewer System 

Scenario 

Land-Based 

Sediment 

Load  

  (ton/yr) 

Streambank 

Erosion 

Sediment Load  

(ton/yr) 

Total CSS 

Sediment Load    

(ton/yr) 

Total CSS 

Sediment Load   

(lb/yr) 

Reduction 

from 

Existing 

Sediment Load 

Reported in 2008 

TMDL 

18 364 382 764,000 --- 

Corrected Sediment 

Load from Existing 

Combined Sewer 

System 

16 332 348 696,000 5% 

 

2017 PRP Land-Based Runoff Sediment Load from CSS changes calculation method 

LBSCSS       = LBSCRW-TOT * ACSS / ACRW-TOT– LBSCRW-TOT / CSSVOL * CSOVOL  

where: 

LBSCSS       = Reductions in Land-Based Sediment Load from existing CSS operations (lb) 

LBSCRW-TOT= Total Land-Based Sediment Load from CRW Harrisburg (lb)  

ACSS           = Area draining to the CRW CSS (acres) 

ACRW-TOT    = Total Area in CRW/Harrisburg (acres) 

LBSCRW-TOT  =Total Land-Based Sediment Load from CRW/Harrisburg (lbs)  

CSSVOL     = Runoff volume from CSS area (gal)  

CSOVOL    = CSO volume from existing CSS operation (gal)  
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Modeling results indicate that the existing CSS operation has resulted in a 32-ton load reduction attributed to 

the Paxton Creek Watershed for the TMDL, which equates to a 6,000 pound reduction.  This reduction is 

credited as existing BMP CSS-01. 

Table 11. Summary of CRW/City of Harrisburg Sediment Loads from the Combined Sewer 

System Attributable to the Joint Planning Area  

Scenario 

Land-Based 

Sediment 

Load  

  (ton/yr) 

Streambank 

Erosion 

Sediment Load  

(ton/yr) 

Total CSS 

Sediment Load   

(ton/yr) 

Total CSS 

Sediment Load   

(lb/yr) 

Reduction 

from 

Existing 

Sediment Load 

Reported in 2008 

TMDL 

51 1,547 1,598 3,197,000 --- 

Corrected Sediment 

Load from Existing 

Combined Sewer 

System 

41 1,516 1,557 3,113,000 2% 

 

Modeling results indicate that the existing CSS operation has already resulted in a 41-ton load reduction 

attributed to the Joint Planning Area, which equates to an 85,000-pound reduction, 17,000 pounds more 

than the Paxton Creek Watershed TMDL sediment load reduction. The existing BMP sediment load reduction 

values for CRW’s CSS operation are indicated as project CSS-01 (68,000 lb) and CSS-02 (17,000 lb) in Table 12.   

Table 12. Installed BMPs. 

Map 

Reference 
BMP Name Planning Area Credit 

Sediment 

Load 

Reduction 

(lbs/yr)* 

EX-01 
Paxton Church / Reichert Rd. Rain Garden 

and Stream Restoration (240 ft.) 
Joint Planning Area / Paxton Creek TMDL 40,012 

EX-02 Fox Hunt Rd. Stream Restoration (375 ft.) Joint Planning Area / Paxton Creek TMDL 43,125 

EX-03 
UNT to Asylum Run Retention Basin and 

Stream Restoration (350 ft.) 
Joint Planning Area / Paxton Creek TMDL 72,025 

EX-04 Elmerton Ave. Bio-retention Basin Joint Planning Area / Paxton Creek TMDL 17,191 

EX-05 Black Run Stream Restoration (800 ft.) Joint Planning Area / Paxton Creek TMDL 92,000 

EX-06 
Asylum Run Bio-retention and Stream 

Restoration (400 ft.) 
Joint Planning Area / Paxton Creek TMDL 73,617 

EX-07 
Dowhower Rd Buffer and Stream 

Restoration (1,220 ft.) 
Joint Planning Area 140,300 

CSS-01 

CRW Combined Sewer System Sediment 

Capture Performance to Paxton Creek 

Watershed Allowance 

Joint Planning Area / Paxton Creek TMDL 68,000 

CSS-02 

CRW Combined Sewer System Sediment 

Capture Performance to Susquehanna 

River Allowance 

Joint Planning Area  17,000 

Total Existing BMP Sediment Load Reduction: 563,270 

*BMP reduction values derived using Joint Planning Area Model My Watershed parameters 
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The existing sediment loading for each planning area adjusted down to account for the sediment load 

reductions achieved by the existing BMPs listed in Table 12 is shown on Table 13 and is calculated out on the 

following pages.  Simply, the existing sediment baseline loads for each planning area were determined by 

subtracting the existing BMP sediment load reduction from the respective planning area’s baseline sediment 

load. 

Paxton Creek Baseline Sediment Load by Municipality – Municipal baseline sediment load values compared 

to percentage of land area within the Paxton Creek Watershed.  

MS4 

Permittee 

Percentage of Paxton Creek 

TMDL Planning Land Area 

Baseline 

Sediment Load 

(lbs/year) 

CRW (City of Harrisburg) 19.5% 990,680 

Township of Lower Paxton  43.1% 1,595,261 

Susquehanna Township 37.4% 1,456,454 

Paxton Creek TMDL  

Planning Area Total: 
100% 4,036,129* 

*Total Baseline Sediment Load based on MMW model results for the entire watershed, not the sum of the individual 

municipalities.   
 

Paxton Creek Watershed Planning Area Baseline Sediment Load = 4,036,129 lbs/yr 

Existing BMP Sediment Load Reduction for the Paxton Creek TMDL Watershed = 

40,012 lbs + 43,125 lbs + 72,025 lbs + 17,191 lbs + 92,000 lbs + 73,617 lbs + 68,000 lbs = 405,970 lbs  

Municipal Entities’ Paxton Creek TMDL Planning Area Existing Sediment Load  

Adjusted Existing Sediment Load = Baseline Sediment Load – Existing BMP Sediment Load Reduction 

Adjusted Existing Sediment Load = 4,036,129 lbs – 405,970 lbs = 3,630,159 lbs 
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Joint Planning Area Baseline Sediment Load by Municipality – Municipal baseline sediment load values 

compared to percentage of land area within the Joint Planning Area Watershed. 

MS4 

Permittee 

Percentage of Joint Planning 

Area 

Baseline 

Sediment Load 

(lbs/yr) 

CRW (City of Harrisburg) 16.0% 3,667,006 

Township of Lower Paxton  57.0 % 9,324,542 

Township of Susquehanna  27.0% 4,141,959 

Joint Planning Area Total: 100% 17,507,254* 

*Total Baseline Sediment Load based on model results for the entire watershed, not the sum of the individual 

municipalities.   

 
 

Municipal Entities’ Joint Planning Area Baseline Sediment Load = 17,507,254 lbs/yr 

Existing BMP Sediment Load Reduction for the Joint Permit Area = 

40,012 lbs + 43,125 lbs + 72,025 lbs + 17,191 lbs + 92,000 lbs + 73,617 lbs + 140,300 lbs + 68,000 lbs + 17,000 lbs = 563,270 lbs  

 

Municipal Entities’ Paxton Creek TMDL Planning Area Existing Sediment Load  

Adjusted Existing Sediment Load = Baseline Sediment Load – Existing BMP Sediment Load Reduction 

Adjusted Existing Sediment Load = 17,507,254 lbs – 563,270 lbs = 16,943,984 lbs 

 

Table 13. Existing Sediment Loading by Planning Area, Adjusted for Existing BMPs (Model My 

Watershed Model Summary) 

Planning Area 
Drainage Area 

(acres) 

Adjusted Existing  

Sediment Load (lbs/yr) 

Paxton Creek TMDL Watershed 17,053 3,630,159 

Joint Planning Area Watershed 34,829 16,943,984 
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SECTION E: WASTELOAD ALLOCATION(S) (WLAS) 

On June 30, 2008, EPA established nutrient and sediment TMDLs for the Paxton Creek Watershed.  In a letter 

dated August 15, 2013, EPA withdrew the nutrient TMDL based on Pennsylvania’s 2012 Integrated Report that 

revised the impairment status of Paxton Creek. The sediment TMDL remains and assigns a sediment (total 

suspended solids) waste load allocation (WLA) to each MS4 in the Paxton Creek Watershed.  In order for 

each Municipal Entity to meet their respective WLA, each Municipal Entity is required to complete a 35% 

reduction of the total existing sediment load (Table 14).  

Table 14. Paxton Creek Watershed - Waste Load Allocations (WLAs) and Required Reductions*.  

MS4 

Permittee 

Baseline 

Sediment Load 

(lb/yr) 

Approved 

Sediment WLA 

(lb/yr) 

Percent 

Reduction 

Required 

CRW (City of Harrisburg) 803,000 518,200 35% 

Lower Paxton Township 1,660,800 1,072,000 35% 

Middle Paxton Township 400 200 35% 

Penbrook Borough 48,800 31,600 35% 

Susquehanna Township 1,949,200 1,258,200 35% 

Swatara Township 14,400 9,400 35% 

Paxton Creek Watershed Total: 4,476,600 2,889,600 35% 

* Note: WLAs provided in EPA regulatory document, Table 7-4, Paxton Creek MS4 Wasteload Allocation by 

Municipalities from the August 28, 2013 errata document issued by EPA, converted to lb/yr. 

 

Further, a WLA is provided in the EPA regulatory document for the CSO in the Paxton Creek Watershed.  Since 

that area is included in the overall Joint Planning Area and the original CSO WLA calculation has not been 

able to be replicated, it is anticipated that sediment load reductions achieved through implementation of  

Capital Regional Water’s Community Greening Plan (April 2017), which establishes guidance for green 

infrastructure for stormwater maintenance activities to remove accumulated sediment from CRW’s 

combined sewer system, will be attributable to the Joint Planning Area sediment reduction goals.  

Additionally, implementation of CRW’s Long Term Control Plan as well as operational changes related to 

CSO regulators, pumping stations, and/or the Advanced Wastewater Treatment Facility in accordance with 

CRW’s CSO Nine Minimum Control Plan will all result in significant sediment load reductions attributable to 

the Joint Planning Area sediment reduction goals.  Simply, it is anticipated that work completed to comply 

with CSOs will count toward the Municipal Entities’ water quality goals. 

For the purpose of this Joint Plan and in order to be able to implement the 

plan based on the latest available model, the EPA WLAs were re-modeled 

according to the 35% reduction requirement.  So, the WLAs will be met when 

the modern model (Model My Watershed) yields a 35% reduction of the 

modeled baseline rather than the approach of calculating reductions using 

incompatible methods in order to meet the 2008 WLA lb/yr goal. 
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SECTION F: ANALYSIS OF TMDL OBJECTIVES 

F.1 Long-Term TMDL Sediment Load Reduction 

The Municipal Entities intend to achieve the required long-term 35% sediment load reduction goal prescribed 

by the EPA’s Paxton Creek Watershed TMDL Report during the upcoming five-year MS4 permit term.  Because 

other pollutant reduction goals overlap, and projects can be focused within the area of greatest impairment 

(the Paxton Creek Watershed), the Municipal Entities intend to accomplish this through the construction of 

BMPs necessary to achieve the larger Appendix D CBPRP 10% sediment load reduction (Table 16) for the 

Joint Planning Area during the upcoming five (5) year permit term.  It is more cost-effective to focus the 

efforts on the Paxton Creek to fulfill the objectives of the long-term TMDL goal and the short-term (five-year) 

Chesapeake Bay PRP goal. 

Table 15. Long-Term Pollutant Load Reduction for the Paxton Creek Watershed Planning Area  

Watershed Impairment 

Existing 

Pollutant 

Load 

(lb/yr) 

Percent 

Reduction 

Required 

Long-Term Load 

Reduction Goal 

 (lb/yr) 

Paxton Creek TMDL 
Sediment / 

Siltation 
3,630,159 35% 1,270,906 

 

F.2 Short-Term TMDL Sediment Load Reduction    

The minimum 10% short-term sediment load reduction required for the Paxton Creek TMDL Watershed will be 

accomplished upon completion of a portion of BMPs proposed herein. BMPs proposed in this Joint Plan have 

been located throughout the Paxton Creek Watershed in order to achieve the entire required sediment load 

reduction in both the TMDL (Table 15 and Table 16) and Chesapeake Bay planning areas (Table 17), as well 

as the two (2) impaired Appendix E, PRP watersheds (Table 18). Short-term sediment load reduction 

requirements have been quantified for the TMDL Planning Area (Table 15).   

Table 16. Short-Term Pollutant Load Reduction for the Paxton Creek Watershed  

Watershed Impairment 

Existing 

Pollutant 

Load 

(lb/yr) 

Percent 

Reduction 

Required 

Short-Term 

Load 

Reduction 

Goal 

 (lb/yr) 

Paxton Creek TMDL 
Sediment / 

Siltation 
3,630,159 10% 363,016 

 

F.3 CBPRP (Joint Planning Area) Sediment Load Reduction Goal    

Utilizing the “Presumptive Approach,” as described in PADEP’s PRP Instructions,7 the Municipal Entities intend 

to achieve the required 10% Appendix-D, CBPRP sediment load reduction goal through construction, 

operation and maintenance of the sediment load reducing BMPs proposed in this Joint Plan. The pollutants 

of concern for the Appendix D, CBPRP are total suspended solids (TSS), total phosphorus (TP), and total 

nitrogen (TN) with required loading reductions of 10%, 5%, and 3%, respectively.  However, it is presumed that 

within the Joint Planning Area watershed, the TP and TN goals will be achieved when a 10% reduction in 

                                                           
7 PADEP, Document 3800-PM-BCW0100k, Rev. 3/2017 
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sediment is achieved8. Therefore, only the required 10% sediment load reduction goal is calculated herein 

as a requirement for the Appendix D CBPRP (Table 17).   

 

Table 17. Appendix D, CBPRP Sediment Load Reduction  

 

 

 

 

F.4 Appendix-E Sediment Load Reduction Goal    

Two (2) watersheds within the Joint Planning Area have water quality impairments required to be addressed 

as a result of regulation through PAG-13 General Permit, Appendix-E (nutrients and/or sediment in stormwater 

discharges to impaired waterways), which is anticipated to be the basis of the Individual Permits for which 

the Municipal Entities are required to apply. Appendix-E impairments for siltation require a minimum 10% 

sediment reduction within the impaired water planning area.  Refer back to Exhibit 1 for a graphic 

representation of the overlapping sediment load reduction goals across the Joint Planning Area. 

Since the 19-square mile Wildwood Lake Watershed lies completely within the larger Joint Planning Area, the 

required Appendix-E sediment reductions will be accomplished implicitly through implementation of this Joint 

Plan. The majority of the tributary improvements proposed herein address upstream erosion and 

sedimentation that will provide benefit to Wildwood Lake.  

The 0.5-square mile watershed to the impaired UNT to Spring Creek also is located within the larger Joint 

Planning Area. The required Appendix-E sediment reductions will be accomplished through implementation 

of this Joint Plan, and BMPs targeting that watershed have been identified.  Pollutant loading and the 

associated sediment reduction goals are a subset of the overall Joint Planning Area reduction goal (Table 

18). 

Table 18. Appendix E, Sediment Load Reduction for Impaired Streams  

   

 

 

 

 

                                                           
8 PADEP - PRP Instructions, Document # 3800-PM-BCW0100k, Rev. 3/2017 

Watershed Impairment 

Existing 

Pollutant 

Load 

(lb/yr) 

Percent 

Reduction 

Required 

Pollutant 

Reduction Goal 

(lb/yr) 

Joint Planning Area 
Sediment / 

Siltation 
16,943,984 10% 1,694,398 

Watershed Impairment 

Existing 

Pollutant 

Load  

(lb/yr) 

Percent 

Reduction 

Required 

Pollutant 

Reduction 

Goal  

(lb/yr) 

Wildwood Lake 
Sediment / 

Siltation 
2,825,290* 10% 282,529 

UNT to Spring Creek 
Sediment / 

Siltation 
45,137 10% 4,514 

*70% of the baseline sediment load for the Paxton Creek Watershed, based on drainage area 
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SECTION G: SELECT BMPS TO ACHIEVE THE MINIMUM REQUIRED 

REDUCTIONS 

G.1 Paxton Creek TMDL Watershed Sediment Load Reductions  

G.1 Stream Assessment and Field Investigations 

Detailed stream assessments and storm sewer system investigations were conducted during development of 

the Paxton Creek Watershed TMDL Strategy in 2015, and additional field assessments were carried out in 

spring 2017 in support of the development of this Joint Plan. The Unified Stream Assessment (USA) 

methodology was utilized in an effort to establish a baseline valuation of stream quality as it relates to the 

potential for erosion and sedimentation within the watershed, in line with the targeted stream assessment 

completed in 2015. A detailed description of the methodological approach can be referenced in Section 5 

of the 2015 TMDL Strategy.   

The results of the Model My Watershed modeling calculations, coupled with the findings of the extensive field 

work effort, helped to identify streambank erosion as the primary source of sediment generated within the 

urbanized portion of the Joint Planning Area. For this reason, coupled with the greater sediment reduction 

efficiency value of 115 lbs/ft approved by PADEP during the two year gap between when the Paxton Creek 

TMDL Strategy was developed and the creation of the 2017 Joint Pollutant Reduction Plan, targeting the 

contributory factors of streambank erosion by means of floodplain restoration, bank stabilization and riparian 

buffer establishment along streams provides the greatest sediment load reductions on a per project and per 

cost basis. The use of the 115 lbs/ft sediment reduction efficiency value, which will need to be verified on a 

project by project basis during plan implementation based on the prevailing DEP guidance of the time, 

reduced the length of stream work necessary to meet the reduction requirements identified in the Paxton 

Creek TMDL Strategy.  Additionally, runoff capture via combined sewer system upgrades and installations of 

proposed green infrastructure projects associated with CRW’s LTCP and Community Greening Plan will 

greatly reduce erosive conditions in the Lower Paxton Creek watershed and improve water quality in the 

Susquehanna River and Chesapeake Bay.  

Upon recognizing streambank stabilization as the most advantageous BMP approach, stream reaches with 

severe degradation within the Paxton Creek Watershed, as identified in 2015 during the Initial Stream 

Assessment outlined in Section 5 of the TMDL Strategy, and additional reaches within the impaired UNT to 

Spring Creek Watershed identified during the 2017 site selection effort, were chosen as a pool of Potential 

BMP Candidates from which to establish Final BMP Selections that achieve the minimum required reductions.  

In addition to the severity of stream bank degradation and potential for sediment load reduction through 

BMP implementation, there were several other factors which influenced the selection of the final BMP sites. 

Constructability issues (site constraints, accessibility, staging and stockpiling needs) and project costs, 

outlined in detail herein, were important considerations, as were specific recommendations from the 

Municipal Entities. Candidate project sites demonstrating threats to buildings and/or infrastructure, such as 

exposed utilities due to severe stream erosion, were given priority when choosing final projects to include in 

the Joint Plan as they stand to provide the greatest benefit to the Municipal Entities and their constituents.  

Further, as individual goals for Paxton Creek and UNT to Spring Creek were better understood, projects were 

prioritized accordingly. 

One such site was an existing basin located along Walker Mill Road in Susquehanna Township.  It was a strong 

candidate because it is a municipally owned standard detention basin that could easily be retrofitted to 

provide additional water quality benefits and sediment reductions.  In addition, the outlet structure was failing 

and needed repaired.  This basin is located just upstream of a degraded stream reach of Paxton Creek.   
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During the Initial Stream Assessment for the TMDL Strategy, the impaired individual stream reaches were 

identified in the report as numbered Stream Segments (e.g. SS-1, SS-2, etc.). Since the TMDL Strategy served 

as the basis for this Joint Plan, and in an effort to maintain uniformity throughout the BMP selection process, 

this nomenclature was maintained in the Joint Plan.  The expanded set of Stream Segments that make up 

the Potential BMP Candidates considered during BMP selection, as well as the Final BMP Selections, including 

the Walker Mill Road Basin BMP are presented on the BMP Prototype Key Map included in Appendix F. 

It is important to note that the proposed concept designs outlined in this report were developed for modeling 

purposes intended to demonstrate the potential for required sediment load reductions to be achieved 

during detailed restoration design outside of the scope of this plan. The final BMP selections are subject to 

change during detailed construction design and permitting efforts or based upon changes or other 

unforeseen circumstances related to the evaluation criteria. For this reason, the BMP Prototype Key Map, 

and the Detailed Concept Cost Opinions and Prototype Cost Estimates presented in detail in this report to 

function as planning tools to be utilized to efficiently and effectively identify quality alternative BMPs in the 

event one of the project sites becomes ineligible for any of the reasons outlined above. 

G.1.2 Concept Site Selection 

Based upon the findings of the field assessments, four (4) reaches within the assessment area were 

selected to serve as prototypical representations of the various stream reaches present throughout 

the Joint Planning Area. The initial concept sites included 1,070 LF of Black Run immediately 

downstream of Shutt Mill Park; 1,430 LF of Asylum Run through the Stonebridge Apartments 

originating from an outfall below Colonial Road across from the Colonial Park Mall; 840 LF of an 

unnamed tributary to Asylum Run at Veteran’s Park; and 710 LF of Paxton Creek through the 

Harrisburg Area Community College (HACC) campus. Detailed surveys and existing conditions 

analyses were conducted at the four (4) concept sites to provide thorough insight into stream 

characteristics throughout the Joint Planning Area. During the detailed existing conditions 

investigation, the HACC Campus site was eliminated from consideration for Streambank Stabilization 

efforts based upon the limited potential for sediment load reduction to be achieved from BMP 

implementation outlined in detail in the modeling discussion. 

G.1.3 Existing Conditions Hydraulic Modeling 

The existing conditions of the concept sites – excluding the HACC Campus Site – and the vast 

majority of the assessment reaches exhibit obvious signs of horizontal and vertical degradation 

directly related to unstable channel dimensions and disassociation with the active floodplain. The 

incised channel conditions prevent high flows from accessing the floodplain resulting in high flow 

velocities and excessive shear stresses within the channel during even mild runoff events, and, in turn, 

significant channel and bank erosion. Hydraulic models of the existing site conditions were 

developed using the United States Army Corps of Engineers HEC-RAS version 5.0.3 two-dimensional 

(2D) model. Site survey and hydrology data were utilized along with LiDAR contours from the DCNR’s 

PAMAP program provided the basis for the model.  

 

The HEC-RAS model was run using the 100-yr flow rate from the Paxton Creek Act 167 hydrology 

model for each site. While each of the existing conditions concept models, excluding the HACC 

Campus site, demonstrate erosive potential resulting from even the 1- and 2-yr flow events, utilizing 

the 100-yr flow rate provides a conservative condition to ensure proposed concept designs are 

capable of withstanding extreme flow conditions. Designing the proposed concept sites to 

withstand a lesser flow condition leaves the potential for the sites to degrade and fail in more severe 

conditions, eliminating any limited benefit that may have been derived from preventing erosion 

during lesser events. 
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The 2D model provided hydraulic conditions, specifically shear stress results, used to analyze the 

potential for channel and bank erosion in the existing geometry and flow conditions. The shear stress 

results of the existing conditions modeling, as well as the proposed concept modeling discussed 

subsequently in this report, are presented on sheets 4, 6, and 8 of 9 in the accompanying figures in 

Appendix F. 

Black Run Site (SS-03) - Existing Conditions 

At the upstream portion of the Black Run site, the stream sits against a steep valley wall on the right 

bank with four to five foot tall eroded banks along private lawns on the left bank. The stream cuts 

across the valley approximately 600-feet downstream of Shutt Mill Park becoming pinned against 

the steep left valley wall with vertical bank heights of three- to four-feet on the right bank for the 

remainder of the reach.  The existing conditions model at the Black Run site exhibits significant shear 

stresses upwards of three-pounds per foot in the existing channel for the majority of the assessment 

reach, with the highest shear stresses nearing five-pounds per foot where the channel transitions 

across the valley. 

Stonebridge Apartments Site (SS-14) - Existing Conditions 

The Stonebridge Apartments existing conditions model demonstrates erosive conditions for the 

majority of the site with shear stresses in excess of three-pounds per foot and over six-pounds per foot 

in some locations. The most significant shear stresses occur in the upstream portion of the reach at 

the outfall beneath Colonial Road, at sharp meanders in the existing channel, and at 

encroachments in the form of pedestrian footbridges.  The downstream-most 200-feet of the site are 

protected during high flows by a backwater condition created by the culvert crossing at North 

Arlington Avenue. 

Veteran’s Park Site (SS-18) - Existing Conditions 

The existing reach at Veteran’s Park is characterized by its steep valley slope and highly eroded 

channel with vertical bank heights in excess of six-feet. The 2D model reveals shear stresses greater 

than eight-pounds per foot throughout the reach during the 100-year flow event. It is also worth 

noting that the highly channelized system prevents even the 100-year event from escaping the 

channel and accessing the floodplain. 

HACC Campus Site (SS-20) - Existing Conditions 

The HACC Campus reach, along with the majority of Paxton Creek downstream of Wildwood Lake, 

differs from the rest of the watershed in that the site exhibits relatively stable banks and significant 

sediment deposition. The existing conditions indicate that the reach is not the most beneficial 

location to focus restoration efforts. This was corroborated through the 2D modeling results. Low 

slopes and frequent crossings result in backwater conditions through this reach, which tends to 

protect the bed and banks from scour. The dam at Wildwood Lake also serves to mitigate the peak 

flow during rainfall events, limiting the impact downstream of the lake. While dredging efforts within 

Paxton Creek downstream of the Wildwood Lake dam and behind the dam itself may provide 

ecological uplift outside of the scope of this project, the 2D model yielded shear stress results of less 

than two pounds per square foot through the reach during the 100-year flow event, indicating very 

little likelihood of stream bank erosion in the existing condition. For this reason, the HACC Campus 

site was removed from consideration as a concept prototype. That being said, structural failures 

causing localized erosion or infrastructure degradation may exist in this reach that may warrant 

additional consideration for restoration. 
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 G.1.4 Proposed Restoration Concept and Hydraulic Analysis 

Conceptual restoration design approaches were developed for each of the three (3) viable 

restoration sites with the intent of minimizing erosion potential, creating stable stream banks, and 

demonstrating a site concept that may be applied at the prototype locations throughout the Joint 

Planning area to achieve minimum required reductions. The concept grading for the three (3) sites 

were developed using the 2D model to refine the design over multiple iterations in order to optimize 

results. The shear stress results of the final proposed concept designs are presented in Appendix G 

alongside the existing conditions results for comparison. The shear stress results serve to demonstrate 

the feasibility of the concept restoration approaches to reduce erosion rates.  Conceptual 

Renderings are provided along with comparisons of the existing and proposed shear stress results 

from the hydraulic analysis in Appendix F. 

The proposed restoration concepts provide low-energy stream channel systems with good 

floodplain connectivity and stable epifaunal substrate. The concept grading allows increased flows 

to access the entire floodplain, allocating energy uniformly throughout the site and eliminating 

points of concentrated high shear stresses. This distribution of shear stress across the floodplain not 

only reduces erosion rates for the extent of the site, but also provides the potential for sediment 

entering the site from upstream to deposit on the restored floodplain, reducing the amount of 

sediment passing through the site and continuing downstream. 

Black Run Site (SS-03) – Floodplain Restoration Concept – Proposed Conditions  

The Floodplain Restoration Concept design includes significant floodplain cutting to reduce the 

bank heights below one-foot, providing floodplain connectivity during high flow events. The 2D 

model demonstrates successful mitigation of the high shear stresses present in the existing condition 

as the concept grading results in shear stresses under 1.5-pounds per foot for the majority of the site. 

Higher shears near 3-pounds per foot at the up and downstream tie-ins are expected as flow 

transitions between the restored concept site and the constricted existing condition. 

Stonebridge Apartments Site (SS-14) – Constrained Corridor Concept – Proposed Conditions  

The 20-feet wide floodplain proposed at the Constrained Corridor Concept results in shear stresses 

reduced from near 6-pounds per foot in the existing condition to less than 2.5-pounds per foot in the 

proposed condition. The grading extents are limited by apartment buildings, pedestrian bridges and 

onsite utilities. These constrictions may require armoring in addition to that required at the upstream 

tie-in. The downstream tie-in remains protected during high flows by a backwater condition created 

by the culvert crossing at North Arlington Avenue. 

Veteran’s Park Site (SS-18) – Steep Slope Concept – Proposed Conditions  

The Steep Slope Concept requires filling the existing channel to achieve a widened, stable 

floodplain. The concept yields improved shear stress results – less than 2.5-pounds per foot for the 

majority of the reach. These stresses increase over 6-pounds per foot at the bottom portion of the 

site as the slope must increase and floodplain width decrease in order to tie-in to the existing main 

stem. A step-pool channel system through this portion is proposed to effectively mitigate the erosion 

potential posed by high shear stresses. 

Comparison of the existing and proposed concept shear stress figures demonstrates a reduction of 

the most severe shear stresses, with stresses distributed uniformly across the concept sites, avoiding 

excessive shears at any one location and reducing the potential for erosion. The 2D modeling 

provides justification that the concept designs may be applied throughout the Joint Planning Area 

prototypes to achieve target sediment load reductions. 
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G.1.5 Prototype Development and Application 

The concept designs described above were applied to the remaining assessment reaches based 

upon criteria outlined below. The prototype assignments are presented on the BMP Prototype Key 

Map (Appendix F) and in Table 19.  

The Floodplain Restoration Concept {Black Run Prototype} sites consist of 2nd and 3rd order 

perennial streams generally characterized by valley slopes less than 3.5%, 100-year peak flows over 

1,200 cubic feet per second (cfs), and drainage areas greater than one-square mile. The site 

locations contain relatively few buildings of structures likely to impact restoration efforts. The 

restoration approach consists of significant floodplain cutting to achieve stable channel depths and 

valley slopes and widths. Structural armoring is minimal and generally limited to upstream and 

downstream tie-ins. 

The sites that fall under the Constrained Corridor Concept {Stonebridge Apartment Prototype} 

consist of intermittent or perennial 1st and 2nd order streams generally characterized by valley slopes 

less than 3.5%, 100-year peak flows less than 1,200 cfs, and drainage areas less than one-square mile. 

Restoration efforts likely require less cut than the Black Run Prototype sites and may be limited to 

some extent by adjacent buildings or structures. The restoration approach requires cutting to 

achieve stable channel depths and valley slopes and widths. Structural armoring may be required 

where site constraints exist in addition to upstream and downstream tie-ins.  

Steep Slope Concept {Veteran's Park Prototype} sites consist of 1st or small 2nd order streams 

generally characterized by valley slopes greater than 3.5% and drainage areas less than one-square 

mile. The restoration approach requires significant fill in the existing channel to achieve stable valley 

widths. The approach requires extensive structural armoring due to steep slopes with heavily armored 

step-pool systems utilized in some instances. 

Table 19, below, provides the Prototype assigned to each assessment stream segment. The total 

breakdown shows eight (8) Floodplain Restoration sites, ten (10) Constrained Corridor sites, and four 

(4) Steep Slope sites.  Stream Segment SS-20 was represented by the HACC Campus concept site 

which was eliminated from consideration as previously discussed. 
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Table 19. Prototype Application to Assessment Stream Segments  

Assessment Stream 

Segment 
Prototype 

Length 

(LF) 

SS-01 Constrained Corridor 2,262 

SS-02 Constrained Corridor 6,838 

SS-03* Floodplain Restoration 8,195 

SS-04 Floodplain Restoration 594 

SS-05 Constrained Corridor 2,769 

SS-06 Floodplain Restoration 2,794 

SS-07 Constrained Corridor 4,270 

SS-08 Constrained Corridor 2,703 

SS-09 Floodplain Restoration 9,110 

SS-10 Floodplain Restoration 2,090 

SS-11 Constrained Corridor 2,312 

SS-12 Constrained Corridor 1,110 

SS-13 Constrained Corridor 11,219 

SS-14* Constrained Corridor 4,834 

SS-15 Constrained Corridor 2,162 

SS-16 Steep Slope 4,789 

SS-17 Steep Slope 1,060 

SS-18* Steep Slope 2,761 

SS-19 Floodplain Restoration 5,954 

SS-20 
Downstream of Wildwood Lake – 

eliminated from consideration 

SS-21 Steep Slope 1,879 

SS-22 Floodplain Restoration 3,866 

SS-23 Floodplain Restoration 1,786 

An asterisk (*) denotes a concept site along all or part of 

the assessment reach 
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The prototypes are intended to serve as a planning tool to map potential restoration efforts that may be 

applied to degraded reaches throughout the watershed in order to achieve sediment load reduction 

targets outlined in this Joint Plan.  During plan implementation, detailed site design efforts may reveal 

unforeseen circumstances which may impact final BMP site location.  Should some of these sites prove to 

be more successful than others, the project list may be revised to target optimal site locations in order to 

provide the most cost-effective BMPs with the highest likelihood for success. 

G.2 BMP Selection Process 

The results of the existing conditions Model My Watershed model demonstrate that the majority of the 

sediment load generated within the urbanized area of the Joint Planning Area originates from streambank 

erosion.  As such, project locations identified herein for improvement are based on the ability to implement 

streambank stabilization and riparian buffer restoration BMPs, rather than land-based BMPs, such as bio-

retention or infiltration BMPs. BMP locations came as a result of the aforementioned stream assessment 

conducted in 2015 and 2017, and from recommendations by municipal staff. Candidate project sites 

demonstrating threats to buildings and/or infrastructure, such as exposed utilities due to severe stream 

erosion, were given priority when choosing final projects to include in the Joint Plan. The remaining sites were 

evaluated and chosen based upon which sites 

offered the greatest potential for sediment load 

reduction in locations that offered accessibility and 

promising community support. BMP Location Maps 

are included in Appendix B.  

The Final BMP Site selections outlined in this Plan were 

determined based upon careful scrutiny of the field 

assessment findings and the concept analysis efforts 

while building upon the findings of the TMDL Strategy 

and taking into special consideration the needs of 

the Municipal Entities regarding which projects 

provide the greatest added benefit to the 

community for the lowest anticipated cost. 

The selected BMP sites represent an optimized 

approach to meeting the following goals for each of the participating Municipal Entities in the first permit 

term, beginning upon approval of this Joint Plan and the municipal Individual Permits. 

 Short-term sediment load reduction of 10% for the Paxton Creek TMDL 

 Long-term 35% sediment load reduction necessary to meet the prescribed WLAs for Paxton Creek 

TMDL 

 Appendix-D CBPRP, 10% sediment load reduction for the Municipal Entities’ combined Chesapeake 

Bay Planning Areas (Joint Planning Area) 

 Appendix-E Siltation, 10% sediment load reduction for Wildwood Lake 

 Appendix-E Siltation, 10% sediment load reduction for the UNT to Spring Creek 

Proposed BMPs include detention basin retrofit/bioretention and floodplain restoration projects that provide 

streambank stabilization and establish riparian forest buffers (Table 20) located throughout the urbanized 

area of the Municipal Entities’ respective jurisdictions.   
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Many of the floodplain restoration projects being proposed are located in Susquehanna Township due to 

the findings of the Joint Planning Area field assessment.  The assessment showed that while not pristine, the 

streams located in the head-waters of the watershed, namely those located in Lower Paxton Township, 

displayed little streambank erosion, and contained very few areas of significant silt and sediment deposition 

compared to the Susquehanna Township sites. Many reaches located further downstream in Susquehanna 

Township exhibited moderate to severe streambank erosion, undercutting and bank failure.  These reaches 

offer the greatest potential for reducing the amount of silt and sediment impacting the Paxton Creek, Spring 

Creek and Chesapeake Bay Watersheds.  For that reason, many of the stream restoration project locations 

chosen as a result of the stream assessments lie within Susquehanna Township and the Spring Creek 

Watershed. By concentrating efforts on heavily impacted streams, rather than simply dividing the number of 

proposed BMPs projects evenly between the participating Municipal Entities, the Joint Plan offers an optimal 

approach to achieving the sediment load reductions assigned to each municipality. 

The proposed BMP sites align closely with the findings of the TMDL Strategy which served as the foundation 

for the Joint Plan. Section 6 of the 2015 TMDL Strategy identified eighteen (18) potential “early-action” 

projects (EAPs) exhibiting evidence of severe degradation and significant restoration potential.  Of the 

thirteen (13) floodplain restoration BMPs proposed in this plan, six (6) sites were included in the TMDL Strategy 

as EAPs. The remaining proposed BMPs are located along stream segments that were unable to be 

evaluated during development of the 2015 TMDL Strategy.  

The proposed BMP projects have not undergone engineering design. The project descriptions are 

conceptual and intended for planning purposes. Proposed projects have been evaluated in terms of 

preliminary feasibility and anticipated pollutant load reductions in order to meet the goals of this Joint Plan.  

The proposed BMPs will be designed in accordance with the Pennsylvania BMP Manual design guidance 

and all local ordinances. Additionally, as many of the proposed projects are primarily floodplain restorations, 

additional details and calculations for each proposed project developed during the design and 

implementation project phases will be documented in the Annual MS4 Status Reports.  

A summary of the type and scale of BMP projects included in this Joint Plan is listed in Table 20. The table 

references the assessment stream segment from which the BMP was derived and also indicates whether the 

BMP was presented as an EAP in the 2015 TMDL Strategy. It should be noted that the BMP Stream Lengths 

may not match the Assessment Stream Segment Lengths presented in Table 20, as the BMPs may cover only 

a portion of the initial stream segment based upon the site characteristics and sediment reduction goals.  

The sediment load reductions achieved through the implementation of each floodplain restoration 

presented in this Joint Plan were determined using a value of 115 lb/ft, per PADEP guidance9. A 

comprehensive list of the individual BMP projects to be implemented is provided in Appendix G and their 

locations are shown on the BMP Location Maps in Appendix B and BMP Prototype Key Map in Appendix F. 

  

                                                           
9 PADEP, TMDL Plan Instructions, Form 3800-PM-BCW0200d,(Rev. 3/2017) 
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Table 20. Proposed Floodplain Restoration Projects  

Map 

Reference 

Floodplain 

Restoration 

BMP Name 

Assessment 

Stream 

Segment 

Early 

Action 

Project 

Lat./ 

Long. 

Planning 

Area 

Stream 

Length 

(LF) 

Reduction 

(lbs) 

BMP-01 

Fox Hunt - 

Stream 

Restoration 

SS-21 EAP-1 
40.335491° 

-76.879814° 

Paxton 

Creek / 

Joint Plan 

750 86,250 

BMP-02 
Stonebridge 

Apartments 
SS-14 EAP-2 

40.301103° 

-76.823866° 

Paxton 

Creek / 

Joint Plan 

1,450 166,750 

BMP-03 

Wildwood 

Lake, Black 

Run 

SS-01 N/A 
40.307771° 

-76.882665° 

Paxton 

Creek / 

Joint Plan 

1,075 123,625 

BMP-04 
Veteran's 

Park South 
SS-18 N/A 

40.293398° 

-76.859017° 

Paxton 

Creek / 

Joint Plan 

1,000 115,000 

BMP-05 
Veteran's 

Park North 
SS-18 N/A 

40.294232° 

-76.860350° 

Paxton 

Creek / 

Joint Plan 

1,150 132,250 

BMP-06 

CWP –  

Shutt Mill 

Rd/Walker 

Mill Road 

N/A EAP-3 
40.306631° 

-76.870776° 

Paxton 

Creek / 

Joint Plan 

4,400 505,171 

BMP-07 

Susquehann

a Union 

Green 

N/A EAP-4 
40.325675° 

-76.855535° 

Paxton 

Creek / 

Joint Plan 

2,600 505,70010 

BMP-08 Bradley Dr N/A N/A 
40.319371° 

-76.860073° 

Paxton 

Creek / 

Joint Plan 

950 109,250 

BMP-09 
Black Run - 

North 
SS-03 EAP-5 

40.316022° 

-76.870342° 

Paxton 

Creek / 

Joint Plan 

3,368 387,320 

BMP-10 
Black Run - 

South 
SS-03 EAP-6 

40.311085° 

-76.871213° 

Paxton 

Creek / 

Joint Plan 

2,000 230,000 

BMP-11 

Pines 

Apartment 

Complex 

SS-16 N/A 
40.289522° 

-76.840440° 

Paxton 

Creek  / 

Joint Plan 

1,450 166,750 

BMP-12 
Capital Area 

Greenbelt 
SS-23 N/A 

40.272602° 

-76.841858° 

UNT 

Spring 

Creek / 

Joint Plan 

1,800 207,000 

BMP-13 

Walker Mill 

Road 

Stream Only 

N/A EAP-7 
40.305650° 

-76.866050° 

Paxton 

Creek / 

Joint Plan 

600 69,000 

 

Notwithstanding that implementation of the 2015 TMDL Strategy was not required until approved by PADEP, 

a few early action projects have been acted upon by the Municipal Entities.  Stonebridge Apartments (BMP-

02 and EAP-2) is under design and is anticipated to include floodplain restoration and select streambank 

stabilization.  The actual reduction credit will be calculated upon final design.  The project is funded through 

a Commonwealth Finance Agency Watershed Restoration and Protection Grant. 

  

                                                           
10 Expert Panel Report Credit Protocols 



 

Joint Pollutant Reduction Plan for Municipal Entities  Page 42 of 60 

 

Further, land-based BMP opportunities will be implemented where feasible.  A detention basin retrofit project 

is proposed for an existing detention basin along Walker Mill Road in Susquehanna Township, paired with 

stream restoration in its vicinity (Table 21).  The basin serves as the primary stormwater management facility 

for a large residential housing development and currently discharges to an impaired section of Paxton Creek.  

The retrofit is likely to include modifications to the existing outlet structure, excavation and soil modification 

in the basin floor, wetland plantings, shrubs, shade trees, and naturalized basin walls. A concept design 

rendering for the proposed Walker Mill detention basin retrofit has been included in Appendix H of this plan.  

Table 21. Proposed Detention Basin Retrofit Project.  

Map 

Reference 

Early Action 

Project 
BMP Name 

Lat./Long. 

 

Drainage Area 

(Acre) 

Reduction 

(lbs) 

BMP-13 EAP-8 
Walker Mill Road Basin 

Retrofit Only 

40.305650° 

-76.866050° 

 

23.4 21,473 

Totals: 21,473 

 

Further, Capital Region Water is proposing to conduct street sweeping at the credit-required frequency rate 

on a portion of its service to provide additional sediment reduction credit to the Joint Plan.  Both Lower Paxton 

Township and Susquehanna Township currently perform street sweeping, but not as frequently. CRW’s 

workforce will utilize a regenerative air vacuum sweeper and sweeping will be conducted at a frequency of 

no less than twenty-five (25) times per year in accordance with current PADEP guidelines.  The expected 

annual sediment load reduction achieved through CRW’s street sweeping efforts is 29,864 pounds (Table 22) 

based on a managed impervious street surface area of 166 acres located in CRW’s MS4 service area.  As 

per PADEP PRP Instructions, sediment load reduction values for the proposed street sweeping activities were 

not calculated using Model My Watershed, but rather with the following calculation using PADEP approved 

loading rates and a removal efficiency of 9%.  

Impervious Road Surface Area x Sediment Loading Rate11  x Reduction Efficiency12  = Load Reduction 

Table 22. Proposed Street Sweeping Reduction Credit  

BMP # 
Early Action 

Project 
BMP Name 

Managed Area 

(Acre) 

Reduction 

(lbs) 

BMP-15 EAP-9 CRW Street Sweeping (25 times per year) 166.0 29,864 

Totals: 29,864 

  
As described in general terms herein, CRW is currently developing its CSO Long-Term Control Plan (LTCP)13 

under the terms of a Consent Decree between CRW, EPA, and PADEP.  The LTCP will address sediment load 

reductions attributed to the combined sewer system (CSS). Load reduction opportunities will be more specific 

as the LTCP evolves. CRW anticipates that several early action projects may be defined and partially 

implemented during the five-year implementation time frame of the Joint Pollution Reduction Plan. 

Table 23 provides estimates of sediment load reduction provided by the CSS discharging to Paxton Creek.  It 

includes the corrected sediment load attributable to CRW/City of Harrisburg sediment load as applicable to 

the TMDL.  Table 24 provides estimates of sediment load reductions provided by the CSS attributable to the 

Joint Planning Area and directly attributable to Paxton Creek. For streambank erosion sediment load 

reductions, this was based on an analysis using PADEP’s MapShed simulation completed as part of the 2015 

                                                           
11 PADEP PRP Instructions Form 3800-PM-BCW0100k (rev 3/2017) 
12 Pollution Reduction Plan: A Methodology – Street Sweeping Expert Panel Report, from Fall 2016 MS4 Workshop 
13 Due for submittal to DEP on April 1, 2018 
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TMDL Strategy. The method assumed potential LTCP-related discharge reductions by removing the CSS 

drainage area and the resulting reductions in streambank erosion were related to the reduction in discharge 

volume. Further detail can be reviewed in the TMDL Strategy - Appendix A, Section A.10. For land based and 

point source reductions of sediment load this was based on the reduction in discharge volume (i.e., reducing 

combined sewer overflow volume reduces sediment load by the same portion). 

Table 23 and Table 24 scenarios are described as follows:    

The Sediment Load Reported in 2008 TMDL is the adjusted sediment load to match 2008 Paxton Creek 

TMDL Study, matching the CRW/City of Harrisburg baseline pollutant load from Error! Reference source 

not found..   

The Corrected Sediment Load accounting for Combined Sewer System performance is a representation 

of Harrisburg’s combined and stormwater systems accounting for reductions in sediment load provided 

by combined sewer system operation.   

The Rehabilitated Combined Sewer System performance is a representation of the Capital Region Water 

combined and stormwater sewer systems after several remedial improvements have been completed. 

These include cleaning of the interceptors, reduced combined sewer regulator restriction due to Brown 

& Brown regulator control operation, and the utilization of a new Front Street Pump Station.   

The Optimized Combined Sewer System is a representation of the Capital Region Water combined and 

stormwater sewer systems after improvements to the combined sewer regulators to maximize flow to the 

interceptors while limiting sewer surcharging.   

Table 23. Summary of Paxton Creek CSO Sediment Load Reductions  

Scenario 

Land-Based 

Sediment 

Load  

  (tons) 

Streambank 

Erosion 

Sediment Load  

(tons) 

Total CSS 

Sediment Load    

(tons) 

Total CSS 

Sediment Load   

(lbs) 

Reduction 

from Existing 

Sediment Load 

Reported in 2008 

TMDL 

18 364 382 764,000 --- 

Corrected Sediment 

Load from Existing 

Combined Sewer 

System 

16 332 348 696,000 5% 

Rehabilitated 

Combined Sewer 

System 

14 292 306 612,000 12% 

Optimized 

Combined Sewer 

System 

7 178 185 370,000 31% 

 

Future combined system rehab/optimization will reduce an additional 41 to 102 tons which exceeds the 

10% load reduction required for the Paxton Creek TMDL (Table 23). 
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Table 24. Summary of Total Susquehanna River CSO Sediment Load Reductions from the 

Combined Sewer System using Model My Watershed Assumptions.  

Scenario 

Land-Based 

Sediment 

Load  

  (tons) 

Streambank 

Erosion 

Sediment Load  

(tons) 

Total CSS 

Sediment Load   

(tons) 

Total CSS 

Sediment Load   

(lbs) 

Reduction 

from 

Existing 

Sediment Load 

Reported in 2008 

TMDL 

51 1,547 1,598 

 

3,196,000 --- 

Corrected Sediment 

Load from Existing 

Combined Sewer 

System 

41 1,516 1,557 3,114,000 2% 

Rehabilitated 

Combined Sewer 

System 

33 1,476 1,509 3,018,000 5% 

Optimized 

Combined Sewer 

System 

18 1,361 1,379 2,758,000 11% 

  

Future combined system rehab/optimization will remove an additional 47 to 112 tons which has the potential 

to exceed the 10% load reduction required for the Chesapeake Bay PRP (Table 24). 

UNT to Spring Creek – Appendix E Sediment Load Reduction Strategy 

Several additional projects were included in the Joint Pollutant Reduction Plan to adequately address the 

Appendix-E PRP requirements prescribed to CRW and Susquehanna Township for UNT 10126 to Spring Creek.  

CRW is proposing three (3) water quality BMPs within the Harrisburg City municipal boundary and will conduct 

street sweeping activities on approximately 15 acres of impervious roadway to achieve further sediment load 

reductions for the unnamed tributary. The BMPs will be implemented through CRW’s Green Infrastructure 

Program.  Due to the anticipated primary and secondary benefits, a stream restoration project (BMP-12) is 

proposed to add further water quality benefit to the impaired stream (Table 25).  The project will be located 

along the Capital Area Greenbelt and will likely facilitate a continued partnership with the Capital Area 

Greenbelt Association and the municipal entities.    

Table 25. UNT to Spring Creek Projects  

Map 

Reference 

Early Action 

Project 
Alternate BMP Name 

Lat./ 

Long. 

 

Stream 

Length 

(ft) 

Reduction 

(lbs) 

BMP-12 N/A 
Capital Area Greenbelt 

Stream Project 

40.272602° 

-76.841858° 

 

1,800 207,000 

BMP-14 EAP-10 
CRW UNT to Spring Creek 

GSI Projects 

40.269089° 

-76.844171° 

 

N/A 23,024 

Totals: 1,800 230,024 
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Implementation of the proposed BMPs listed in Table 25 (BMP-12 & BMP-14) will result in a total sediment load 

reduction of 230,024 pounds, exceeding the Appendix-E PRP sediment load reductions required of CRW and 

Susquehanna Township for the UNT to Spring Creek (Table 18).  This provides a significant credit cushion for 

compliance for the impairment goal and the five-year implementation time frame. 

A mixture of proposed projects have been identified by the Municipal Entities according to the feasibility of 

installation, cost effectiveness, and local buy-in.  Exhibit 4 describes the proportionality of stream restoration 

projects and land-based/utility improvement-based projects proposed for consideration to meet the 

sediment reduction goals.   

Exhibit 4. Proposed Sediment Load Reduction for the Joint Planning Area by Source.  

 

 Total Proposed Joint Planning Area Sediment Load Reduction Potential =  

 Floodplain Restoration Projects + 

 Detention Basin Retrofit + 

 Street Sweeping + 

  UNT to Spring Creek Projects + 

CSS Optimization (CRW LTCP) 

2,717,816 lbs. + 21,473 lbs. + 29,864 lbs. + 23,024 lbs.  + 355,000 lbs. = 3,147,177 lb Reduction Potential 

 Joint Planning Area Sediment Load Reduction Goal = 1,694,398 lb 
 

Alternate Projects 

The inherent complexity of implementing numerous, large-scale projects in a five-year timeframe with limited 

annual cash flow and limited land control, necessitates a significant number of alternate projects be 

identified and  included in this plan in order to provide flexibility during implementation.  Early action projects 

are identified with an “EAP” notation.  As projects are completed and reported on in each MS4’s Annual 

Reports, plan implementation progress will be quantified.  The plan goal will be accomplished once the 

implemented projects meet the joint planning area load reduction goal.  For those planned projects that 

Stream Restoration 
Projects 

2,717,816 lbs

CRW Street 

Sweeping 

29,864 lbs

Walker Mill Rd 

Retrofit 

21,473 lbs

CRW UNT to 

Spring Creek GSI 

Projects

23,024 lbs

CRW CSS LTCP

355,000 lbs
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are not completed during the individual permit term because the goal has been met, the MS4s reserve the 

possibility of implementing the projects in the future should there be a new regulatory water quality 

improvement goal.   

Additional stream restoration project locations (Table 26) have been identified as alternate sites should any 

stream restoration projects proposed in Table 20 be deemed to be unachievable during the five-year plan 

implementation. The Municipal Entities recognize their ability to review and revise the sediment reduction 

strategy put forth in this Joint Plan and may elect to do so in at some point in the future in accordance with 

PADEP regulations.  Projects on the primary BMP project lists may shift to the alternative project list based 

upon actual feasibility upon initiation of the project and, conversely, alternate stream restoration projects 

may shift to the primary project list.  The prototypes will also serve as a long-term tool to select future project 

locations and anticipate the type of approach to take.  Actual stream restoration project implementation 

will occur based on the anticipated stream reduction credit potential based upon the prevailing PADEP 

guidance at the time of implementation. 

 

Table 26. Alternate Stream Restoration Projects  

Map 

Reference 
Alternate BMP Name Lat. Long. 

Stream 

Length 

(ft) 

Sediment Reduction 

(lb/yr) 

ALT-01 Edgemont Rd. at Locust Ln. 40.301103° -76.823866° 1,450 166,750 

ALT-02 Valley Road 40.304856° -76.835807° 1,800 207,000 

ALT-03 Earl Drive Ph. 01 40.316231° -76.813565° 1,560 179,400 

ALT-04 Earl Drive Ph. 02 40.317573° -76.808472° 900 103,500 

ALT-05 Earl Drive Ph. 03 40.317575° -76.803402° 2,435 280,025 

ALT-06 Hankin Property Stream 40.317949° -76.818916° 3,162 363,630 

ALT-07 Fairfax Village Stream 40.341735° -76.822635° 2,885 331,775 

 Totals: 14,192 1,632,080 
   

 

The Municipal Entities in no way commit to implementing each of projects 

listed in this Joint Plan as “Proposed” or “Alternate” within the upcoming  

five-year permit term to commence upon permit issuance by PADEP.  The 

Municipal Entities reserve the right to select any number or combination of 

projects proposed herein, either in-part or in-total, in order to meet their 

prescribed sediment load reduction requirements. 

 

G.3 General Project Concept – Floodplain Restoration, Streambank Stabilization, 

Grade Controls and Buffer Establishment 

Floodplain restoration and associated streambank stabilization efforts directly address the causes of erosion 

and sedimentation and prevent further erosion and degradation by replacing disturbed or cut back 

streambanks with stable, shallow channels, restoring floodplain connectivity and ultimately resulting in lower 

sediment and nutrient loads entering the watershed. Dense vegetative cover will be established throughout 
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the floodplain to provide further stabilization while also serving to promote plant uptake of pollutant laden 

runoff in order to reduce the amount of nutrients and sediment eventually reaching the local waterways. 

Vegetative stabilization relies on the root structures of established plantings to stabilize the streambank and 

provide scour protection. In addition, incised streambanks will be regraded at a reduced slope to prevent 

further incision by allowing the stream to reconnect to the surrounding floodplain. This method offers a 

relatively low-maintenance and inexpensive means of stabilization and provides a naturalized appearance 

to the rehabilitated streambank that is conducive to flood control and restoring natural habitat. 

Velocity reduction will be achieved by creating a condition in which increased flows distribute evenly across 

the extent of the densely vegetated floodplain. Reduced flow depths, uniform slopes and increased surface 

roughness from vegetative cover all contribute to help minimize flow velocity. Subsurface grade control 

structures may be utilized to prevent downcutting within the channel, while above-ground instream 

structures, including rock vanes and step pools, will only be utilized to prevent erosion when high shear stress 

and high flow velocities are otherwise unavoidable, such as the up- and downstream extents of a restoration 

site. The structures will be constructed of natural materials such as rock, root wads, and logs. The exact 

number and locations for the proposed instream structures will be determined during the completion of the 

engineering design and upon approval of the Joint Plan. 

The Municipal Entities intend to perform riparian buffer restoration on the segments of stream to be stabilized.  

The goal of the riparian buffer projects is to naturalize the existing floodplain and reestablish buffer areas 

along the stream segments to a minimum width of 35 feet.  The restorations will include the removal and 

replacement of dead, diseased, and/or invasive vegetation; as well as new plantings in areas where buffers 

have diminished in size. The riparian buffer restoration projects will be implemented concurrently with the 

stabilization projects in order to maximize the nutrient load reduction potential of each segment of stream to 

be enhanced and will be incorporated into the engineered design.   

The proposed floodplain restoration projects will contribute to restored stream and enhanced buffer in the 

Joint Planning Area, greatly reducing the amount of sedimentation due to instream erosion. Further details 

regarding stream restoration techniques and Concept Renderings of each restoration approach are 

included in Appendix F. 

G.4 General Project Concept - Detention Basin Retrofit  

It is proposed in the Joint Pollutant Reduction Plan to perform one (1) detention basin retrofit on an existing 

16,500 square foot detention basin, located along Walker Mill Road in Susquehanna Township. The basin 

retrofit project was chosen as a proposed BMP due to the existing structural integrity issue with the berm that 

needs to be addressed, and it discharges to Black Run, which is impaired for sediment. The detention basin 

retrofit will incorporate stabilization of the basin 

outfall and the adjoining stream, providing 

improved water quality and enhanced flood 

control. Detention basins are designed to receive, 

temporarily hold, and discharge stormwater at a 

controlled rate. While they can provide rate and 

volume mitigation, detention basins traditionally 

offer limited water quality benefit.  Detention basin 

retrofits transform these simple catch, store, and 

release ponds into BMPs which provide infiltration, 

bioretention, and improved sediment and nutrient 

removal capabilities.  This is achieved by extending 

the storage time with structure modifications, 

improving soil conditions to allow for greater 

infiltration rates, and naturalizing the basins with native and/or wetland plant species. While the extent and 
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nature of the retrofit will rely on the results of future engineering investigations, the proposed basin retrofit will 

reduce the quantity and increase the quality of the stormwater runoff reaching the impaired streams.  

The location of the proposed detention basin retrofit project is displayed on the BMP Prototype Key Map in 

Appendix F. Should property owners indicate to the Municipal Entities that they have interest in retrofitting 

detention basins they own, it is anticipated that those completed projects will be included in the Annual MS4 

Status Reports and count toward the Joint Plan sediment reduction goals. Detention basin retrofits may 

become more cost-effective during plan implementation, and new candidates identified during the five-

year term will be reviewed for inclusion in this plan. 

G.5 Cost Opinion 

Cost opinions were developed to support the municipal entities’ continued planning and funding efforts. A 

detailed cost opinion was created for each of the three (3) concept prototype designs, outlined 

subsequently in this section. A unit cost per linear foot was established for each prototype based on the 

detailed concept cost estimates and applied to the final BMP sites to provide an approximation of the total 

costs required to achieve all sediment load reduction goals. 

One of the primary cost considerations is the amount of cut material generated or fill material required 

depending on the concept. It was assumed that additional cut material generated during construction will 

be disposed of on site or hauled no more than three (3) miles from the site. For the Steep Slope Concept Site 

which requires significant fill material, it is assumed that clean fill will be imported from within three (3) miles 

of the site. Due to the cut volumes generated at some sites and significant fill volumes required at others, and 

based upon the aggressive BMP implementation schedule, outlined in Section G.6, and proximity of BMP 

locations in relation to each other, construction may be coordinated to haul cut from one BMP site to be 

stockpiled at sites requiring fill. The soil is assumed to be clean and free of contaminants. 

The detailed concept cost opinions are intended to provide an estimate based upon the prototype 

definitions presented in Section G.1.4., so site features unique to the specific concept but not characteristic 

of the prototype in general were excluded from the detailed concept cost opinions to avoid influencing the 

prototype unit cost approximations. For example, the Stonebridge Apartment site (SS-14) – the basis for the 

Constrained Corridor Concept – contains multiple pedestrian footbridges across the stream reach. The 

removal and replacement of these bridges would have a significant impact on the cost of implementing this 

project, however that cost was not considered for the cost opinion as footbridges are not present at the 

majority of the other constrained corridor prototype sites. 

Additional exclusions from the detailed concept costs include: 

 Compaction or soil testing 

 Rock excavation, removal and disposal 

 Relocation or repair of existing utilities 

 Post construction monitoring and maintenance 
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G.5.1 Detailed Concept Cost Opinions 

Floodplain Restoration Concept 

The detailed Floodplain Restoration Concept Cost Opinion presented in Table 27 below, provides a total cost 

of $605,933 for the concept site. This cost is the highest of the three sites, which makes sense as the prototype 

represents the largest reaches in the Joint Planning Area. The primary cost driver for this concept is the total 

amount of estimated cut volume, which should serve as some indicator of the potential sedimentation load 

at these sites if left unmitigated. The unit cost opinion comes out to $566 per linear foot, which matches 

exactly the unit cost for the Steep Slope Concept. It was assumed that these two sites, while on opposite 

sides of the spectrum in terms of restoration approach, would have similar unit costs based on the significant 

amount of either cut or fill at these locations and the extensive intervention required at Steep Slope sites.   

Table 27. Floodplain Restoration Concept Detailed Cost Opinion.  

Description  
Approx. 

Quantity 
Unit Unit Price Total Price 

Design/Permit 1 LS $120,000 $120,000 

Mobilization (% of total) 1 LS N/A $10,000 

Survey & Construction Layout 1 LS $3,600  $3,600 

Clearing and Grubbing 1 LS $18,000  $18,000 

Erosion and Sedimentation Controls  1,070 LF $24  $25,680 

Excavation,  

Haul Over the Road within 3 mi 
11,376 CY $18  $204,768 

Seeding/ Stabilization 107,500 SF $0.54  $58,050 

Wetland Planting - Herbaceous Plugs 1.5' o.c. 

(5500 sf) 
2,800 EA $3.60  $10,080 

Native Tree Planting, #7 20 EA $162  $3,240 

Native Shrub Planting, #2 100 EA $54  $5,400 

Educational Signage  

(18x24" NPS Standard) 
1 EA $2,100  $2,100 

As-Built Survey 1 LS $2,100  $2,100 

Construction Contingency 1 LS $30,000  $30,000 

Additional Cost to Provide Performance Bond, 

Construction Management Fees If Necessary  

(% of total) 

10 % N/A $49,500 

Prevailing Wage Multiplier  

(17% of total construction costs) 
17 % N/A $63,415 

Total Cost Opinion (+/- 20%): $605,933 

Unit Cost Per Linear Foot: $566 / LF 
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Constrained Corridor Concept 

The Constrained Corridor Concept represents the cheapest unit cost of the three restoration approaches at 

a cost of $360 per linear foot and an overall opinion of $514,696. However, it is worth noting these constricted 

sites are more likely to be impacted by adjacent buildings or other infrastructure including utilities, sidewalks 

and pedestrian bridges. As mentioned previously, these types of constraints are unique to each site and, 

therefore, were not included in the cost estimate; however, they must be accounted for on a project-by-

project basis during engineering design.  

 

Table 28. Constrained Corridor Concept Detailed Cost Opinion.  

Description  
Approximate 

Quantity 
Unit Unit Price Total Price 

Design/Permit 1 LS $120,000 $120,000 

Mobilization (% of total) 1 LS $10,000 $10,000 

Survey & Construction Layout 1 LS $3,600 $3,600 

Erosion and Sedimentation Controls Budget 1,430 LF $13 $18,590 

Clearing & Grubbing 1 LS $9,000 $9,000 

Excavation, Haul within 3 mi 3,625 CY $45 $163,125 

Seeding/ Stabilization 30,000 SF $0.75 $22,500 

Native Tree Planting, #7 10 EA $162 $1,620 

Native Shrub Planting, #2 50 EA $54 $2,700 

Meadow - Steep Slope Seeding & Stabilization 60,000 SF $0.5 $30,000 

As-Built Survey 1 LS $6,000 $6,000 

Educational Signage (18x24" NPS Standard) 2 EA $2,100 $4,200 

Construction Contingency 1 LS $30,000 $30,000 

Additional Cost to Provide Performance Bond, 

Construction Management Fees If Necessary (% of total) 
10 % N/A $42,134 

Prevailing Wage Multiplier  

(17% of total construction costs) 
17 % N/A $51,227 

Total Cost Opinion (+/- 20%): $514,696 

Unit Cost Per Linear Foot: $360 / LF 
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Steep Slope Concept 

As previously discussed, the unit cost opinion of $590 per linear foot matches that of the Floodplain 

Restoration concept. The overall cost opinion for the Steep Slope Concept is $495,912. The volume of 

imported fill is one of the primary cost drivers, along with the extensive armoring/slope intervention effort 

anticipated at these locations. At the Steep Slope concept site, the “armoring” is in the form of a step-pool 

system at the downstream tie-in. Other potential “armoring” efforts at steep slope sites include scour pools, 

rock underlayment and armored banks.  It is recognized that simple armoring with rock or other means may 

not meet the intent of the stream restoration credit but may be the right solution for a project, especially in 

the instance of protecting utilities and structures.  Those hard-armored areas would not be included in the 

ultimate project credit calculation. 

Table 29. Steep Slope Concept Detailed Cost Opinion  

Description  
Approximate 

Quantity 
Unit Unit Price Total Price 

Design/Permit 1 LS $120,000 $120,000 

Mobilization (% of total) 1 LS $10,000 $10,000 

Survey & Construction Layout 1 LS $3,600 $3,600 

Erosion and Sedimentation Controls Budget 840 LF $26 $21,840 

Clearing & Grubbing 1 LS $18,000 $18,000 

Floodplain Fill 1,638 CY $31 $50,778 

Rip Rap Fill 1,486 CY $66 $98,076 

Rock Step Pools 65 LF $510 $33,150 

Seeding/ Stabilization 26,000 SF $0.45 $13,000 

As-Built Survey 1 LS $6,000 $6,000 

Educational Signage (18x24" NPS Standard) 1 EA $2,100 $2,100 

Construction Contingency 1 LS $30,000 $30,000 

Additional Cost to Provide Performance 

Bond, Construction Management Fees If 

Necessary (% of total) 

10 % N/A $40,655 

Prevailing Wage Multiplier  

(17% of total construction costs) 
17 % N/A $48,713 

Total Cost Opinion (+/- 20%): $495,912 

Unit Cost Per Linear Foot: $590 / LF 
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Walker Mill Road Basin Retrofit Concept Cost Opinion 

The cost opinion for the Walker Mill Road Basin Retrofit totals $604,244. This cost covers improvements to the 

existing basin as well as the cost of scour pool stabilization and armoring at the basin outfall. No unit cost is 

provided for the basin retrofit as the concept is unique to this location and will not be applied elsewhere to 

achieve the reduction goals of the Joint Plan. 

Table 30. Walker Mil l Road Basin Retrofit Concept Cost Opinion 

Description  
Approximate 

Quantity 
Unit Unit Price Total Price 

Design / Permit 1 LS $72,000  $72,000  

Mobilization (% of total) 1 LS $10,000  $10,000 

Clearing and Grubbing (varies) 1,500 SF  $3.00   $4,500 

Stake-out/Survey 1 LS  $3,600  $3,600 

Rock Construction Entrance 1 EA  $3,000  $3,000 

Construction Safety Fence 600 LF  $4.20   $2,520 

Traffic Control 1 LS  $1,000  $1,000 

R-5 Plunge Pool 175 TN  $78  $13,650  

Steep Slope Stream Restoration 600 LF  $571  $342,600  

Seeding and Soil Amendments 22,700 SF  $0.30  $6,810  

Straw Mulch 2,700 SF  $0.18  $486 

Misc E&S Controls 1 LS  $7,200  $7,200 

Excavation and Hauling 

(3 mi radius) 
440 CY  $21.90  $9,636 

Ripping, Spread Compost (2.5" 

Depth), Final Grade 
15,000 SF  $0.84   $12,600  

Erosion Control Blanket; Single 

Net Straw - Biodegradable 
2,222 SY  $3.3   $7,332 

Herbaceous Wetland Plugs 400 EA  $5  $2,000  

Native Conservation Plants; #3 

Shrubs 
15 EA  $78  $1,170 

Deciduous Shade Trees; #10-15 

Cont. 
8 EA  $420  $3,360  

Small Flowering Trees; #5-7 

Cont. 
15 EA  $108  $1,620  

Footpath Repairs 100 LF  $18  $1,800 

Construction Management 1 LS  $10,800   $10,800 

As-built Survey 1 EA  $3,600  $3,600 

Contingency for Unknowns 1 LS  $8,400  $8,400 

Additional Cost to Provide 

Performance Bond, If 

Necessary (% of total) 

1.5 % N/A  $6,779  

Prevailing Wage Multiplier 

(17% of Construction Costs) 
17 % N/A  $67,781 

Total Cost Opinion (+/- 20%) $604,244 
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G.5.2 Prototype Unit Cost Approximation 

Table 31 presents approximated total costs for each of the selected BMPs as well as an overall cost for the 

implementation of all of the primary stream restoration and basin retrofit sites included in the plan. The cost 

of each project was calculated by applying the appropriate prototype unit cost for the length of the BMP 

reach.  Cost estimates were provided in the 2017 Plan based upon construction costs from the three previous 

construction years.  Since two construction seasons have passed since the 2017 Plan submission and local 

contractors are gaining more experience, the costs have been updated to reflect current market conditions 

observed through the public bidding process. 

Table 31. Proposed Stream Restoration Projects'  Cost.  

Map 

Reference 

Restoration BMP 

Name 

Assessment 

Stream 

Segment 

Prototype 

Stream 

Length 

(LF) 

Unit 

Cost 

($/LF) 

Total Cost 

($) 

BMP-01 
Fox Hunt Stream 

Restoration 
SS-21 Steep Slope 750 $590 $442,500 

BMP-02 
Stonebridge 

Apartments 
SS-14 

Constrained 

Corridor 
1,450 $360 $522,000 

BMP-03 
Wildwood Lake, 

Black Run 
SS-03 

Constrained 

Corridor 
1,075 $360 $387,000 

BMP-04 Veteran's Park South SS-18 Steep Slope 1,000 $590 $590,000 

BMP-05 Veteran's Park North SS-18 Steep Slope 1,150 $590 $678,500 

BMP-06 
CWP-Shutt Mill Rd / 

Walker Mill Rd 
N/A 

Floodplain 

Restoration 
4,400 $566 $2,490,400 

BMP-07 
Susquehanna Union 

Green 
N/A 

Floodplain 

Restoration 
2,600 $566 $1,471,600 

BMP-08 Bradley Drive N/A 
Constrained 

Corridor 
950 $360 $342,000 

BMP-09 Black Run - North SS-03 
Floodplain 

Restoration 
3,368 $566 $1,906,288 

BMP-10 Black Run - South SS-03 
Floodplain 

Restoration 
2,000 $566 $1,132,000 

BMP-11 
Pines Apartment 

Complex 
SS-16 Steep Slope 1,450 $590 $855,500 

BMP-12 
Capital Area 

Greenbelt Stream  
SS-23 

Floodplain 

Restoration 
1,800 $566 $1,018,800 

BMP-13 
Walker Mill Rd. 

Stream Restoration 
N/A Steep Slope 600 $590 $354,000 

BMP-13 
Walker Mill Rd. Basin 

Retrofit 
N/A 

Basin 

Retrofit 
N/A -- $604,244 

Total Stream Restoration and Basin Retrofit Rounded Implementation Cost $12,795,000 

Note 1. Total cost if stream restoration projects proceed and the Municipal Entities elect to overshoot 

the Individual permit reduction goal or budget for future, as yet, unknown sediment reduction 

requirements 

Note 2. Table 32 maps out a schedule for a combination of projects that are anticipated to meet the 

sediment reduction goal, including stream restoration and land-based sediment reduction projects.  

That implementation plan would cost on the order of $8,923,000 for the stream restoration projects, in 

addition to the costs associated with street sweeping and GSI projects in the UNT to Spring Creek 

watershed.  These costs might be shared with land developers and PennDOT. 
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G.6 Partnerships  

The Municipal Entities continue to seek out partnerships for future stormwater management BMP 

accomplishments of other NPDES permit holders.  Their accomplishments could count toward meeting the 

plan goals, provided that they meet pollutant reduction plan criteria and the Joint Plan is revised per PADEP 

guidance described in Appendices D and E of the 2018 PAG-13 NPDES permit.  A few specific partnerships 

are described herein. 

PennDOT Partnership  

It is required for municipalities to develop a plan assuming no reliance on other entities with which 

there is no cooperation agreement.  However, it is anticipated that the Municipal Entities will 

continue to engage PennDOT during the implementation of the plan so that joint credit opportunities 

can be identified and achieved.  Further, PennDOT has indicated that there is an intention to 

coordinate PennDOT projects with local municipalities during the permit term to coordinate water 

quality opportunities. 

Specific to the Paxton Creek watershed, PennDOT Central Office developed a Paxton Creek Flood 

Control and Rehabilitation study, and they have met with DEP Southcentral Regional Office and the 

Municipal Entities to describe the anticipated restoration plan and benefits.  The work is intended to 

mitigate flooding conditions through the lower end of the Paxton Creek watershed, primarily 

benefiting the city-limits, while constructing a stream ecosystem.  One of the plan goals is to restore 

the Paxton Creek channel from its outlet to Wildwood Lake to the Susquehanna River.  A restoration 

concept plan goal, as of the date of this Pollutant Reduction Plan, is to reduce the 100-year flood 

elevation by three (3) feet (from 317 feet to 314 feet).  Removal of a box culvert under an 

abandoned Norfolk Southern railroad spur south of Paxton Street is essential to make the project 

feasible because it is the most significant obstruction identified in the reach and restricts the flow of 

the creek during flood events.  The restoration concepts include ecosystem support and water 

quality benefits that will be intended to be tied to the overall pollutant reduction goals in this Plan 

and the LTCP.  Three restoration design segments are considered 

1. North Paxton Greenway 

a. Location: Wildwood Park Drive to Herr Street 

b. Stream Restoration Length: 7,600 linear feet 

2. Paxton Creek Park 

a. Location: Herr Street to Berryhill Street 

b. Stream Restoration Length: 5,300 linear feet 

3. South Paxton Greenway 

a. Location: Berryhill Street to the Susquehanna River 

b. Stream Restoration Length: 5,400 linear feet 

It is anticipated that water quality BMPs incorporated into PennDOT’s Plan will improve water quality 

in the Paxton Creek, Susquehanna River, and Chesapeake Bay Watersheds.  At a minimum, the Plan 

is likely to contain volume and rate controls that will reduce streambank erosion throughout the 

western portion of the Joint Planning Area.  

As other opportunities become available, PennDOT and the Municipal Entities will share any 

reductions achieved through partnership projects, provided the Municipal Entities either contribute 

funding or agree to perform the long-term operation and maintenance responsibilities for the 

additional or enhanced stormwater controls.  As part of the Annual MS4 Status Reports submitted 

under this permit, PennDOT will provide a list of actions taken by the Department to support 

municipalities in achieving their PRP goals in sediment-impaired watersheds in urbanized areas.   
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Other Reportable BMPs 

Notwithstanding that the Joint Plan outlines enough planned projects to meet the combined 

reduction goals, pollutant reduction planning requirements are also intended to be met through 

municipal actions and approvals.  Examples of BMP reporting opportunities are described below. 

Any permit-eligible BMP documentation for pollutant reductions will be accepted for inclusion in the 

Annual MS4 Status Reports. 

Stormwater Inlet Cleaning 

As part of on-going MS4 maintenance, each of the Municipal Entities routinely remove solids from 

their MS4s. However, at this time, no pollutant reduction has been allotted to storm sewer system 

solids removal because tracking of this removed material has not been to the degree required to 

accurately calculate the pollutant load reduction as described in the PADEP BMP effectiveness 

values table14. It is anticipated that the Municipal Entities will track and record inlet cleaning in 

accordance with PADEP requirements and will report those activities in their respective Annual MS4 

Status Reports. The reported reduction will contribute toward meeting the sediment reduction goal. 

Land Development BMPs Installed on Sites with Less than One-Acre of Disturbance 

To the extent that local municipal ordinances require the installation of stormwater BMPs at 

construction sites where land disturbance will be less than one-acre, those BMPs can be reported in 

the Annual MS4 Status Reports and the reported reductions will contribute toward the sediment 

reduction goal. 

Street Sweeping 

Municipalities that regularly conduct street sweeping (at least 25 times per year) may use this 

practice for pollutant load reduction credit as long as street sweeping is conducted in accordance 

with the minimum standards outlined in the Chesapeake Bay Program expert panel report for street 

sweeping and the guidance provided on the PADEP BMP Effectiveness Tables. The reported load 

reduction will contribute toward meeting the sediment reduction goal.  This data will also be tracked 

and included in the Annual MS4 Status Reports and as credit toward the plan goal.  It is planned for 

CRW to track street sweeping activities within the context of this plan.  Should the Townships also start 

street sweeping at the prescribed frequency, that credit will be included in future Annual Reports. 

G.7 BMP Implementation Schedule 

A preliminary implementation schedule has been provided (Table 32); however, the exact order of 

construction of the proposed BMPs will rely on the results of the engineering investigation, design, and 

permitting process.  The proposed stream restoration projects will likely require a Joint Permit Application 

(JPA) and will be subject to PADEP and United States Army Corps of Engineers (USACOE) review; restoration 

waivers will be pursued where applicable.   

 

 

 

 

 

 

                                                           
14 PADEP Document 3800-PM-BCW010m, NPDES Stormwater Discharges from Small MS4s BMP Effectiveness 

Values (Rev. 5/2016) 
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Table 32. Implementation Schedule for Proposed Early Action BMPs 

 

G.8 Long-Term Paxton Creek TMDL Watershed Sediment Load Reductions  

As previously stated, the Municipal Entities intend to achieve all required pollutant load reduction goals 

prescribed by the WLAs included in the Paxton Creek Watershed TMDL Report and those associated with 

PADEP’s Appendix-D and Appendix-E pollutant reduction plans within five (5) years of PADEP’s issuance to 

each municipality’s Individual 

Permit. As such, the Municipal 

Entities maintain no quantifiable, 

long-term pollutant load reduction 

goals; however, the Municipal 

Entities will continue to maintain 

BMPs installed through the 

implementation of this Joint Plan.  

The Municipal Entities will also review 

and evaluate the effectiveness of 

the Joint Plan and make 

appropriate revisions should they be 

deemed necessary for the 

continuation of improving the water 

quality in local streams and national 

waterways.        

                                                           
15 Anticipated permit years beginning in March of each year: 1 = 2020, 2 = 2021, 3 = 2022, 4 = 2023, 5 = 2024; 

the actual permit year will be based upon the date of Individual Permit issuance  

Map 

Reference 
BMP Type 

Permitting & Engineering 

Design (Permit Year) 

Construction 

(Permit Year)15 

BMP-01 Fox Hunt - Stream Restoration 2 2 

BMP-02 Stonebridge Apartments In Progress 2 

BMP-07 Susquehanna Union Green In Progress 3 

BMP-06 
CWP – Shutt Mill Rd/Walker Mill 

Road 
2 3 

BMP-13 Walker Mill Rd. Stream Restoration 1 3 

BMP-13 Walker Mill Rd. Basin Retrofit 2 3 

BMP-09 Black Run - North 2 4 

BMP-10 Black Run - South 2 4 

BMP-15 CRW Street Sweeping Complete 1-5 

BMP-14 CRW GSI Projects 4 5 
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G.9 Long Term Control Plan/Combined Sewer Overflows Stormwater BMPs  

As previously stated, one of the Municipal Entities, CRW, is required to address stormwater discharges to the 

combined sanitary/storm sewer.  CRW, with assistance from CDM Smith, has submitted a long-term control 

plan that addresses this issue.  Previously, CRW identified green infrastructure strategies intended to be 

implemented that accomplish the long-term control plan goals through a Community Greening Plan – a 

Green Stormwater Infrastructure Plan for Harrisburg.  Being that the majority of the goals of the Chesapeake 

Bay Pollutant Reduction Plan, MS4, Paxton Creek TMDL, and combined sewer overflow mitigation program 

ultimately rely on reduced stormwater velocities, thereby reducing the frequency and energy associated 

with discharges to streams, it is anticipated that as projects are implemented, sediment reduction credits 

may also result.   
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SECTION H: IDENTIFY FUNDING MECHANISMS 

The Joint Pollutant Reduction Plan proposed herein will be implemented by the Municipal Entities as outlined 

in the Intergovernmental Cooperation Agreements (“Agreements”) between each of the three (3) Municipal 

Entities. Funds will be sourced through a variety of mechanisms, including collected stormwater fees, 

municipal funds, available grants, partnerships, and public donation of materials and manpower.  

All three Municipal Entities are currently in varying stages of assessing and implementing a municipal 

stormwater fee to help generate revenue to be used for the future implementation of the Joint Plan as well 

as addressing much needed improvements to the aging stormwater infrastructure in their respective 

communities.  Lower Paxton Township began collecting stormwater fees in 2019 and a credit policy is 

anticipated to be developed in the near future.  Susquehanna Township is amending its municipal authority’s 

articles of incorporation to give it powers to manage stormwater and collect dedicated fee revenue for the 

stormwater utility.  It is anticipated that stormwater billings will start during the second quarter of 2020.  Capital 

Region Water’s stormwater fee proposal is currently under public comment review but is planned for 

implementation in 2020.   

A cost-sharing agreement between the Municipal Entities and PennDOT is currently being developed  

offering the potential of $1,000,000 in municipal funds (shared contribution from the Municipal Entities) and 

$1,000,000 in PennDOT funds to be used toward the project level costs of construction of water quality BMPs 

in the Joint Planning Area.  The successful partnership between PennDOT and the Municipalities was the 

driving factor in the decision not to parse PennDOT roadways from the baseline sediment load if land parsing 

been an option for the complex planning area in MMW.  Past PennDOT partnerships in central Pennsylvania 

have yielded a range of $/lb value.  For the purpose of planning, we assume that should a project be let by 

PennDOT, it may yield a winning bid amount of $15/lb reduction. That means that a PennDOT/Municipal 

Entity project has the potential to yield an approximately 130,000 lb reduction.  This plan currently does not 

rely on this contribution; it is also possible that the partially PennDOT-funded reduction may be accomplished 

by constructing one of the projects identified in this plan. 

Future cost sharing will be conducted in a manner consistent with the executed Agreements (Appendix I). 

Per the Agreements: “Costs associated with implementation of the Plan and related BMPs shall be 

apportioned among the Participants based upon the percentage of load reduction attributed to each 

Participant in the Plan for each BMP, plus an equal share to apportion the percentage of load reduction 

outside of the municipal boundaries or service area of the Participants, until such time as additional 

contributions are received from other entities.” The Agreements also states that “Each Participant shall be 

responsible for its own out-of-pocket costs and its own solicitor’s fees.” 
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SECTION I: OPERATIONS AND MAINTENANCE (O&M) OF BMPS 

Once implemented, the BMPs outlined in this Joint Plan will be operated and maintained by the Municipal 

Entities to ensure that they continue to produce the expected pollutant reductions. The O&M activities will 

be reported in the Annual MS4 Status Reports submitted in accordance with the Individual Permit 

requirements. 

The general list of the activities involved with O&M for each BMP and the frequency at which O&M activities 

will occur are as follows: 

O&M requirements for the streambank stabilization and buffer restoration projects shall include: 

 Ensure disturbed areas are kept free of foot and/or vehicular traffic until full stabilization has occurred 

– year round 

 Regular watering of plantings during first growing season.  Planting in the fall may reduce the need 

for additional watering – seasonally 

 Conduct site visits to ensure plantings are healthy and sufficiently watered, weeds are properly 

managed, sufficient mulch is in place until site is stabilized and planting have become established – 

monthly 

 Conduct site visits to ensure all disturbed earth remains stabilized and erosion or cutting of the 

streambank has not taken place.  Any destabilized earth or active streambank erosion shall be 

repaired immediately upon discovery – monthly 

 Conduct inspections once streambank is stabilized and plants have become established – 

biannually 

 Immediately upon notice; repair any rills, gullies, or streambank cutting that may occur – year round 

 Remove weeds and invasive plant species during each growing season.  Naturally growing native 

vegetation should be left intact to promote stabilization of the streambank and surrounding area – 

seasonally 

 Replace mulch as needed – biannually 

 Remove accumulated trash and debris – monthly 

 Remove and replace dead and diseased plantings – biannually  

 Keep machinery and vehicles away from stabilized areas – year round 

O&M requirements for the retrofit bio-retention basins shall include: 

 Conduct regular inspections until site is stabilized and plantings are established – monthly 

 Immediately upon notice, repair any erosion issues in the basin – year round 

 Remove and replace dead or diseased plantings – biannually 

 Remove weeds and invasive species from the basin – quarterly  

 Remove accumulated sediment and debris – monthly 

 Mulch as necessary – biannually 

 Use no chemical herbicides or pesticides – year round 

 Maintain a “No Mow Zone” around the perimeter of the basin – year round 

 Ensure outlet structures remain unobstructed and free of debris – monthly 

 

The contractor shall be responsible for the operation and maintenance of all streambank restoration, basin 

retrofits and riparian buffer projects until all features of the project have been successfully constructed to the 

specifications and design standards set forth by the Design Engineer.  The Contractor shall remain responsible 

for operation and maintenance of the streambank restoration and buffer project(s) until 70% permanent 

vegetative stabilization has been achieved. Once construction of the project(s) is complete and stabilization 

has occurred, the Municipal Entities shall be responsible for implementing all Operation and Maintenance 

procedures to ensure the streambank stabilization and buffer improvements remained operationally 

functional and physically consistent with the original design. 
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APPENDIX A – PUBLIC PARTICIPATION EXHIBITS  
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Public Notice 

Public Meeting Presentation 

Public Meeting Minutes 

Record of Consideration (Public Comment Responses) 

Public Comments 

2019 

Public Notice 

Public Meeting Presentation 

Public Meeting Minutes 

Record of Consideration (Public Comment Responses) 

Public Comments 
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Who we are Board Meetings Contact

For questions or to report problems: 888-510-0606
CONTACT US ONLINE

By Capital Region Water | November 7, 2019 0 Comment

Joint Pollutant Reduction Plan

MUNICIPAL WEBSITE NOTICE

NOTICE OF PUBLIC PARTICIPATION AND PUBLIC MEETING FOR

REGIONAL TMDL AND CHESAPEAKE BAY POLLUTANT REDUCTION PLAN

Capital Region Water (CRW), Susquehanna Township, and Lower Paxton Township hereby give notice of the 30-day 

public comment period for its National Pollutant Discharge Elimination (NPDES) Stormwater Discharges from Small 

Municipal Separate Storm Sewer Systems (MS4) Pollutant Reduction Plan (PRP). Best management practices (BMPs) 

are proposed in the regional Plan to satisfy Paxton Creek Total Maximum Daily Load (TMDL) sediment reduction 

requirements and PRP requirements for the Chesapeake Bay and local stream impairments.

The plan has been revised per comments received from PADEP including planning area expansion, mapping updates, 

additional proposed project locations, and updated modeling methodology.

The public is invited to review this document at the website below and provide written comments to the City Beautiful 

H O Program Manager.  Hard copies of the document will also be available for review at each partner location (CRW, 

Susquehanna Township and Lower Paxton Township) and comments will be accepted in writing at each location.

Claire Maulhardt, PLA

212 Locust Street, Suite 500, Harrisburg, PA 17101

E-mail: info@capitalregionwater.com

The 30-day public comment period begins November 7, 2019 and ends December 9, 2019.

The Regional Plan will be discussed at a public meeting on November 19, 2019 starting at 7PM at the Lower Paxton 

Township Municipal Building, 425 Prince Street, Harrisburg, PA.

###

Capital Region Water, Lower Paxton Township, and Susquehanna Township have committed to working together on a 

Joint Pollutant Reduction Plan (PRP) which includes the Paxton Creek Watershed Total Maximum Daily Load (TMDL) 

Plan, the Chesapeake Bay PRP, the Wildwood Lake PRP, and the UNT Spring Creek PRP to reduce sediment from 

stormwater discharges and stream bank erosion and improve the health of Paxton Creek, Beaver Creek, Spring Creek, 

2
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and the Chesapeake Bay. The approach outlined in the Paxton Creek Strategy is the basis of this Joint Plan, with 

updates where regulatory objectives have changed and based on further field work and analysis.

2019 Joint Pollutant Reduction Plan

Appendix A – Public Participation Exhibits

Appendix B – Mapping

Appendix C – PADEP Municipal MS4 Requirements

Appendix D – Baseline & Existing Pollutant Loading

Appendix E – Wasteload Allocations

Appendix F – Stream Analysis Exhibits

Appendix G – Proposed BMP Sediment Reduction Calculations

Appendix H – Project Sheets

Appendix I – Intergovernmental Cooperation Agreements

Appendix J – Supplemental Information

2017 Joint Pollutant Reduction Plan

Photo Credit: Rhonda Hakundy-Jones, PCWEA

Background
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In 2013, The Pennsylvania Department of Environmental Protection(DEP) determined that 20 miles of Paxton Creek 

(approximately 40 percent) are considered impaired by sediment, with over 86 percent of the sediment contributed by 

stream erosion.  To address this impairment, the United States Environmental Protection Agency (EPA) published a 

TMDL Report that requires all entities discharging stormwater or combined sewer overflows to Paxton Creek to 

collectively reduce sediment loads by 35 percent.

DEP requires entities discharging to a stream subject to a TMDL to prepare and implement a 2-phase TMDL Plan, 

consisting of:

◾ A TMDL Strategy (due December 31, 2015) that outlines the type and extent of projects, operational practices, 

and/or policies they plan to implement to meet the TMDL.

◾ A TMDL Plan (Due September 15, 2017) that provides site-specific information and an implementation schedule for 

the proposed controls.

As the primary dischargers to Paxton Creek, Capital Region Water, Lower Paxton Township, and Susquehanna 

Township proposed, and DEP agreed, that a single TMDL Strategy for the entire watershed would satisfy permit 

requirements and be more cost effective than separate initiatives.

Joint Pollutant Reduction Plan

Capital Region Water, Lower Paxton Township, and Susquehanna Township have expanded the partnership further to 

include requirements for the Chesapeake Bay Pollutant Reduction Plan (CBPRP), Total Maximum Daily Load (TMDL) 

Plan, and Pollutant Reduction Plan (PRP) to address Wildwood Lake and an unnamed tributary (UNT) to Spring Creek. 

This Joint Pollutant Reduction Plan, “Joint Plan,” will meet the pollutant load reductions requirements necessary for the 

upcoming MS4 permit process. The Joint Plan was developed to address the watershed pollutant load reduction 

requirements mandated by the United States Environmental Protection Agency (EPA) and the Pennsylvania Department 

of Environmental Protection (PADEP).

Through successful implementation of the Joint Plan, the following objectives will be achieved:

◾ Short-term sediment load reduction of 10% for the Paxton Creek TMDL

◾ Long-term 35% sediment load reduction necessary to meet the prescribed WLAs for Paxton Creek TMDL

◾ Appendix-D CBPRP, 10% sediment load reduction for the Municipal Entities’ combined Chesapeake Bay Planning 

Areas (Joint Planning Area)

◾ Appendix-E Siltation, 10% sediment load reduction for Wildwood Lake

◾ Appendix-E Siltation, 10% sediment load reduction for the UNT to Spring Creek

These goals will be achieved within five (5) years of PADEP’s issuance of each Municipal Entities’ Individual MS4 Permit.
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2019 Joint Pollutant Reduction Plan

Appendix A – Public Participation Exhibits

Appendix B – Mapping

Appendix C – PADEP Municipal MS4 Requirements

Appendix D – Baseline & Existing Pollutant Loading

Appendix E – Wasteload Allocations

Appendix F – Stream Analysis Exhibits

Appendix G – Proposed BMP Sediment Reduction Calculations

Appendix H – Project Sheets

Appendix I – Intergovernmental Cooperation Agreements

Appendix J – Supplemental Information

2017 Joint Pollutant Reduction Plan
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425 Prince Street, Harrisburg, PA 17109

Sign Up for Township E-News Here!

Home

NOTICE OF PUBLIC PARTICIPATION AND PUBLIC MEETING FOR
REGIONAL TMDL AND CHESAPEAKE BAY POLLUTANT REDUCTION PLAN

Capital Region Water (CRW), Susquehanna Township, and Lower Paxton Township hereby 
give notice of the 30-day public comment period for its National Pollutant Discharge 

Elimination (NPDES) Stormwater Discharges from Small Municipal Separate Storm Sewer 
Systems (MS4) Pollutant Reduction Plan (PRP). Best management practices (BMPs) are 

proposed in the regional Plan to satisfy Paxton Creek Total Maximum Daily Load (TMDL) 
sediment reduction requirements and PRP requirements for the Chesapeake Bay and 

local stream impairments. The 30-day public comment period begins November 7, 2019 
and ends December 9, 2019.   During that time, the plan will be available on the CRW 

website (https://capitalregionwater.com) and a hard copy will be available at each 
municipal office. The public is invited to review this document and provide written 

comments. The Regional Plan will be discussed at a public meeting on November 19, 
2019 starting at 7PM at the Lower Paxton Township Municipal Building, 425 Prince 

 MENUMENU
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WELCOME TO THE LOWER PAXTON TOWNSHIP 

WEBSITE!

We hope you find the site full of valuable and useful 

information.

Having trouble finding something?

Please email lurban@lowerpaxton-pa.gov

Special Announcements...

Click image for more info

Notify Me! Launching September 2019
Sign Up Anytime!

Show Your Support of This Local Organization
Best Friends Furever (http://www.bffpa.org) 
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- VISION -

Lower Paxton Township will be an open, vibrant, and 

progressive municipality working within the bounds of 

available resources,

providing the best quality of life for a growing community 

and to be a recognized leader in central Pennsylvania.

- MISSION -

To achieve our vision, Lower Paxton Township will work to 

meet and exceed the needs of a growing Township in a 

cost efficient manner.

- SLOGAN -

Good Government for a Great Community
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Frequently 
Called 
Numbers

Main 
Switchboard
717-657-5600
Police 
Administration
717-657-5656
Public Works 
Department - 
Jeff Kline
717-657-5615
Sewer 
Department - 
William Weaver
717-657-5617
Parks and 
Recreation - 
Terry Bauknight
717-657-5635
Friendship 
Center - Rachelle 
Scott
717-657-5635
Supervisors 
Voicemail
717-373-1599
Planning & 
Zoning - Amanda 
Zerbe
717-657-5600
Codes 
Enforcement - 
Nick Gehret
717-657-5600

Office Hours

Municipal Center 
(Administration, Community 
Development, & Sewer) 
8:00 a.m. to 5:00 p.m.

Police Department Records 
Office
8:00 a.m. to 4:00 p.m.

Public Works Department
6:30 a.m. to 2:30 p.m.

Sanitary Sewer Operations
6:30 a.m. to 2:30 p.m.

Friendship Center and the 
Parks and Recreation 
Department
Monday to Thursday -   5:30 
a.m. to 10 p.m.
Friday - 5:30 a.m. to 9:00 
p.m.
Saturday - 7:00 a.m. to 7:00 
p.m.
Sunday - 12:00 p.m. to 6:00 
p.m.

Social Media

  
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Complete 
Directory with 
E-mail Addresses

Employees
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NOTICE OF PUBLIC PARTICIPATION AND PUBLIC MEETING FOR 

REGIONAL TMDL AND CHESAPEAKE BAY POLLUTANT REDUCTION PLAN

Capital Region Water (CRW), Susquehanna Township, and Lower Paxton Township hereby 
give notice of the 30-day public comment period for its National Pollutant Discharge Elimina-
tion (NPDES) Stormwater Discharges from Small Municipal Separate Storm Sewer Systems 
(MS4) Pollutant Reduction Plan (PRP). Best management practices (BMPs) are proposed in 
the regional Plan to satisfy Paxton Creek Total Maximum Daily Load (TMDL) sediment reduc-
tion requirements and PRP requirements for the Chesapeake Bay and local stream impair-
ments.

The plan has been revised per comments received from PADEP including planning area ex-
pansion, mapping updates, additional proposed project locations, and updated modeling 
methodology.

The public is invited to review this document at the website below and provide written com-
ments to the City Beautiful H2O Program Manager.  Hard copies of the document will also be 
available for review at each partner location (CRW, Susquehanna Township, and Lower Pax-
ton Township) and comments will be accepted in writing at each location.

Claire Maulhardt, PLA
212 Locust Street, Suite 500, Harrisburg, PA 17101
E-mail: info@capitalregionwater.com

The 30-day public comment period begins November 7, 2019, and ends December 9, 2019.

The regional plan will be discussed at a public meeting on November 19, 2019, starting at 7 
PM at the Lower Paxton Township Municipal Building, 425 Prince Street, Harrisburg, PA.
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WEBSITE: https://capitalregionwater.com/jointprp/

1900 Linglestown Road,
Harrisburg, PA 17110

Get Directions

Phone: (717) 545-4751
Fax: (717) 540-4298

Email: info@susquehannatwp.com

Privacy | Disclaimer
Government Websites by CivicPlus ®

Staff Login

Login
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Joint Pollutant Reduction Plan
Paxton Creek Watershed TMDL, Chesapeake Bay PRP, 

Wildwood Lake PRP, and UNT to Spring Creek PRP

Public Meeting:

• August 15, 2017 6PM

2018 PAG-13 - Regulation

NPDES (National Pollutant Discharge Elimination System)
Individual Permit (PAG-13) for Stormwater Discharges from
Small Municipal Separate Storm Sewer Systems (MS4s)

 Water Quality Permit

 Improved quality of local streams

 Quality  Developed Land and Stormwater Controls

NPDES (National Pollutant Discharge Elimination System)
Individual Permit (PAG-13) for Stormwater Discharges from
Small Municipal Separate Storm Sewer Systems (MS4s)

Updated permit requires:

 Pollution Control Measures (PCMs)

 Updated list of authorized non-stormwater discharges

 Increased public involvement

 Clearer requirements for public access

 Pollutant Reduction Plans – Chesapeake Bay and locally 
impaired waters

2018 PAG-13 Pollutant Reduction Plans – 2018 PAG-13

TMDL Plan
 Address goals outlined in EPA TMDL Report

Appendix D 

 Estimate existing sediment (TSS), Total Phosphorus (TP), and Total 
Nitrogen (TN) loads to the Chesapeake Bay

 Identify BMPs to reduce pollutant loads by 10%, 5% and 3% respectively 
within 5 years*

Appendix E
 Estimate existing TSS, TP, TN loads to locally impaired waters

 Identify BMPs to reduce pollutant loads by 10%, 5% and 3% respectively 
within 5 years*

*Presumptive approach in which a 10% sediment reduction is assumed to also 
result in a 5% TP reduction and a 3% TN reduction. 



Existing Pollutant Loading

 Why sediment focus?
 EPA model

 Why lb/yr?
 Model correlates water 

quality level to sediment

 Not a literal pounds removal

Chesapeake Bay (2011) 
Sediment transported after 

T.S. Lee

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

The Watershed Cooperative: Why Collaborate?

 Continuation of partnership 
initiated in 2015

 Progressive approach to 
achieving water quality 
improvements.

 Long-term partnership to 
define, implement integrated 
solutions.

 Seek affordable schedule    
considering regional financial 
capabilities.

 Collaboration to seek outside 
financial support.

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Paxton Creek Watershed Facts

 Paxton Creek drains over 27 square 
miles of metropolitan Harrisburg.

 Pennsylvania DEP considers 30 miles 
of Paxton Creek and its tributaries 
impaired by sediment and habitat 
degradation (303(d) list).

 Over 85 percent of the sediment is 
contributed by stream erosion (TMDL 
report).

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Pollutant Reduction Plan Requirements

 New for 2018-2023 permit term

Planning Area Impairment

Existing 

Sediment 

Load (lbs/yr)

Required 

Sediment Load 

Reduction

Sediment Reduction 

Required (lbs/yr)

Paxton Creek TMDL Sediment / Siltation 3,335,625 10% 333,563

Wildwood Lake Sediment / Siltation 2,334,938 10% 233,494

UNT to Spring Creek Sediment / Siltation 85,000 10% 8,500

Joint Planning Area Sediment / Nutrients 16,250,525 10% 1,625,053

Short-Term (5-yr) Pollutant Load Reduction Requirements by PRP Planning Area 

Long-Term Pollutant Load Reduction Requirements (Paxton Creek TMDL only)
1,167,469 lb/yr
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Pollutant Reduction Plan Requirements

 Joint 
Planning 
Area

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Paxton Creek Watershed Facts

 In 2008, USEPA defined a Total Maximum Daily Load (TMDL) 
for Paxton Creek – the allowable sediment load to resolve 
impairment. (Note: Phosphorus was removed from the TMDL 
at a later date)

Source Land Use / Source
Existing Load 

(ton/year)
Allocated Load 

(ton/year) Percent Reduction
Nonpoint Sources Agriculture 2.2 1.9 14%

Forest 8.8 8.8 0%
Open Space 20.1 17.0 15%
Low Intensity Development 13.1 11.1 15%
High Intensity Development 14.4 12.2 15%
Instream Erosion 396.7 242.9 39%
Nonpoint Source Subtotal 455.3 293.9 35%

Municipal Separate Storm 
Sewer Systems (MS4)

Agriculture 11 9.4 15%
Forest 43.2 43.2 0%
Open Space 98.6 83.5 15%
Low Intensity Development 64.3 54.4 15%
High Intensity Development 70.7 59.8 15%
Instream Erosion 1950.5 1194.4 39%
MS4 Subtotal 2,238.3 1,444.8 35%

CSO 14.5 12.3 15%
Permitted Facilities 7.0 7.0 0%

Total 2,715.1 1,757.9 35%

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Additional Watershed Facts

 The City of Harrisburg, Lower Paxton Township, and Susquehanna 
Township comprise over 94 percent of the Paxton Creek Watershed

 Middle Paxton Township, Penbrook Borough, and Swatara Township 
also contribute.

 Capital Region Water (CRW) owns and operates combined and 
separate storm sewer systems within the City of Harrisburg. 

MS4

Permittee
Percentage of Watershed

Baseline

Sediment Load

(ton/year)

CRW (City of Harrisburg) 21.2 % 1,954.8

Township of Lower Paxton 46.0 % 4,241.6

Township of Susquehanna 26.8 % 2,471.2

Load contributing land outside Joint 

Planning Area
6% N/A

Paxton Creek TMDL 

Planning Area Total:
100% 8,667.6

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Wildwood Lake

 Impaired

 Exists within the Paxton 
Creek watershed

 Upstream improvements are 
anticipated to reduce the 
sediment loading to 
Wildwood Lake

 233,494 lb/yr goal 
(accomplished through 
upstream projects)
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UNT to Spring Creek Watershed

 CRW drainage area: 124 acres

 Susquehanna Twp. drainage area: 260 acres

 Sediment reduction required: 8,500 lbs

 Proposed 
BMPs:
 Street 

Sweeping

 Detention 
Facility

 GSI

 Capital Area 
Greenbelt 
Stream 
Restoration

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Responding to the TMDL – CSS v. MS4

 CRW Combined Sewer System (CSS)
 Significant portion of the City of Harrisburg is not an MS4

 Stormwater is conveyed via combined sewer

 CRW is developing a Long Term Control Plan

 Increase stormwater capture in the CSS

 EXISTING CSS Sediment Reductions

 Paxton Creek: 105 tons (17% of Exist Mapsheds Load)

 Susquehanna River: 191 tons (7% of Mapsheds Load)

 FUTURE CSS Sediment Reductions

 Paxton Creek: 106 tons (17% of Exist Mapsheds Load)

 Susquehanna River: 190 tons (7% of Exist Mapsheds Load)
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Responding to the TMDL and PRP Requirements

 A MapShed model of Paxton 
Creek matching the 2008 TMDL 
existing loading was created.

 Existing projects were included in 
model to reduce baseline.
 Stream restoration

 CSS projects

 1,625,053 lb/yr joint planning 
area reduction goal
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Watershed Assessment

 Utilized stream assessment data from Strategy

 Continued same assessment protocol for areas not previously 
viewed

 Candidate project selection

 Prototypes for use during implementation
 Guide project selection process

 Provide alternates
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Watershed Assessment

Joint Pollutant Reduction PlanCapital Region Water   Lower Paxton Township   Susquehanna Township

Floodplain Restoration Prototype
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Floodplain Restoration Prototype Floodplain Restoration Prototype - existing

Existing Streambank Condition



Floodplain Restoration Prototype - proposed
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Constrained Corridor Prototype
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Constrained Corridor Prototype Constrained Corridor – existing and proposed

Existing Streambank Condition



Steep Slope Prototype Steep Slope Prototype

Steep Slope – existing and proposed

Existing Streambank Condition
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Proposed Projects – Stream Based
Map Reference

Floodplain 

Restoration BMP 

Name

Assessment

Stream Segment

Early Action 

Project
Planning Area

Stream

Length

(LF)

Reduction

(lbs)

BMP-01
Fox Hunt - Stream 

Restoration
SS-21 EAP-1 Paxton Creek / Joint Plan 750 86,250

BMP-02
Stonebridge 

Apartments
SS-14 EAP-2 Paxton Creek / Joint Plan 1,800 207,000

BMP-03
Wildwood Lake, 

Black Run
SS-01 N/A Paxton Creek / Joint Plan 1,075 123,625

BMP-04 Veteran's Park South SS-18 N/A Paxton Creek / Joint Plan 1,000 115,000

BMP-05 Veteran's Park North SS-18 N/A Paxton Creek / Joint Plan 1,150 132,250

BMP-06 Earl Drive Ph. 01 SS-13 EAP-3 Paxton Creek / Joint Plan 1,560 179,400

BMP-07 Earl Drive Ph. 02 SS-13 EAP-16 Paxton Creek / Joint Plan 900 103,500

BMP-08 Earl Drive Ph. 03 SS-13 EAP-14 Paxton Creek / Joint Plan 2,435 280,025

BMP-09 Black Run - North SS-03 N/A Paxton Creek / Joint Plan 3,368 387,320

BMP-10 Black Run - South SS-03 N/A Paxton Creek / Joint Plan 2,000 230,000

BMP-11
Pines Apartment 

Complex
SS-16 EAP-10 Paxton Creek  / Joint Plan 1,450 166,750

BMP-12
Capital Area 

Greenbelt
SS-23 N/A

UNT Spring Creek / Joint 

Plan
1,800 207,000

BMP-13
Walker Mill Road

Stream Only
N/A N/A Paxton Creek / Joint Plan 600 69,000

Totals: 19,888 2,287,120



Floodplain Restoration Components

Floodplain 
Connection

Outlet Protection/
Velocity Dissipation

Bioengineered 
Bank Stabilization

Grade Control

Naturalized
Drainage
Channel
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Proposed Projects – Land Based

Map Reference BMP Name Planning Area
Managed 

Area (ac)

Reduction

(lbs)

BMP-13
Walker Mill Road 

Basin Retrofit
Paxton Creek / Joint Plan 23.4 10,400

BMP-14
CRW UNT to Spring 

Creek GSI Projects

UNT Spring Creek / Joint 

Plan
-- 10,886

BMP-15
CRW 

Streetsweeping
Paxton Creek / Joint Plan 166 36,500

N/A CSO reductions Paxton Creek / Joint Plan -- 210,000

N/A CSO reductions Joint Plan -- 380,000

Total: 647,786

Land Based BMP – Basin Retrofit TMDL and PRP Goals

 Goal: 1,625,053 lb/yr

 Project allocation: 2,934,906 lb/yr

 Intentionally overshooting the goal
 Flexibility during implementation

 Challenging logistics

 Credit policy will likely change (based 
on monitored effectiveness of the 
BMPs)

 Identified projects with secondary 
benefits
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Next Steps

 Public comment period Aug 2-Sept 1, 2017

 Revise report Sept 2-14, 2017

 Submit report Sept 15, 2017

 Implementation 
 Start in 2018

 Complete in 2023 (5 years)
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We want your feedback

 Review the strategy, submit your comments at:
 https://capitalregionwater.com/jointprp

 Capital Region Water, 212 Locust Street, Suite 500, Harrisburg, PA

 Lower Paxton Township, 425 Prince Street, Harrisburg, PA

 Susquehanna Township, 1900 Linglestown Road, Harrisburg, PA. 

 Ask questions / provide comments tonight.

 Future Board considerations:
 Budget/funding

 Long-term support

 Water quality awareness

Questions?



PAXTON CREEK WATERSHED JOINT POLLUTANT REDUCTION PLAN PUBLIC MEETING  

AUGUST 15, 2017 AT 6:00 PM  

LOWER PAXTON TOWNSHIP 

 

IN ATTENDENCE  

Joint Plan Entity Staff: 
Claire Maulhardt, Capital Region Water  
David Stewart, Capital Region Water 
Elizabeth Logan, Susquehanna Township 
George Wolfe, Lower Paxton Township 
Randy Allen, Lower Paxton Township 
 

Other: 
Allison Doughery, Burg Magazine 
Bill Hawk 
Bryan Genesse 
Dave Sheppard 
Thomas Au 
Gary Rothrock 
Sean Sanderson Consultants:  

Ben Ehrhart, Land Studies 
Erin Letavic, HRG Inc.  
Matt Bonanno, HRG, Inc.  
Rachel Kirkham, CDM Smith 
 
 

The meeting began at 6:00 p.m. 

Claire Maulhardt, the City Beautiful H2O Program Manager for Capital Region Water (CRW), began 
the presentation by welcoming everyone and explained that the Paxton Creek Watershed Joint 
Pollutant Reduction Plan (PRP) is an expansion of the 2015 Paxton Creek Total Maximum Daily 
Load (TMDL) Strategy.  The plan is a joint collaboration between Capital Region Water (City of 
Harrisburg), Lower Paxton Township, and Susquehanna Township and will be used to fulfill 
obligations for the Paxton Creek TMDL as well as the PRP requirements for the Chesapeake Bay, 
Wildwood Lake, and the unnamed tributary to Spring Creek.  It also covers Beaver Creek which 
does not have any pollution reduction requirements.  

She explained that the three entities are required by federal law to submit a Notice of Intent (NOI) 
to apply for a National Pollutant Discharge Elimination System (NPDES) Individual Permit (PAG-13) 
for Stormwater Discharges from Small Municipal Separate Storm Sewer Systems (MS4s) by 
September 15, 2017.   This permit cycle requires the creation of a PRP for the Chesapeake Bay and 
locally impaired waters.  The PRP has to provide an implementation plan to reduce pollution by 
10% in these watersheds over the next five years.  Paxton Creek also has a TMDL requiring a 35% 
sediment reduction of the pollutant load.  

Ms. Maulhardt outlined the Watershed Cooperative and the importance of collaborating together.  
This long-term partnership is more affordable for all entities involved, provides integrated 
solutions across the board, and helps leverage outside financial support.  94% of the watershed is 
within the municipal boundaries of Lower Paxton Township, Susquehanna Township and Capital 
Region Water – who operates the storm sewer system for the City of Harrisburg.  



She then reviewed some facts about the Paxton Creek Watershed.  30 miles of Paxton Creek and its 
tributaries is impaired due to stream erosion.  The 2018-2023 TMDL plan requires a 9,000 ton 
reduction in sediment per year.  This equals a reduction of 3,335,625 lbs./year in sediment.  In 
addition the PRPs require a reduction of 16,250,525 lbs./year within the joint planning area.  
Upstream improvements to Black Run are anticipated to reduce the sediment loading to Wildwood 
Lake.  There is also a long-term goal of removing existing sediment from Wildwood Lake; however 
this is not part of the current plan. CRW and Susquehanna Township are also required to reduce 
sediment loads for an unnamed tributary to Spring Creek.   

Ms. Maulhardt explained that a portion of the City of Harrisburg is a combined sewer.  Stormwater 
combines with sewer and is taken into an interceptor and then into the waste water treatment 
facility.  When there are large rainfall events, the system cannot handle the amount of water and 
there are overflows that occur into the Susquehanna River and Paxton Creek.  CRW is developing a 
long-term control plan to reduce these overflow occurrences.  Currently they hold 35% of the 
rainfall that goes to waste water treatment facility.  They hope to capture 58% of the rainfall to 
reduce the load reduction.  

This Joint PRP is focusing on stream restoration.  A more detailed stream assessment was 
performed and used to identify projects over the five year term to meet the total reduction goal.  
The impaired stream corridors were mapped and used to identify potential projects to meet the 
required pollutant load reduction.  Thirteen projects were chosen, and the majority fall under three 
different prototypes. 

Ben Ehrhart from Land Studies discussed the three different prototypes and how the stream 
reaches were accessed and typical conditions identified to create these three prototypes.   To 
develop these concepts, they used a 2D Hydrologic model which allowed Land Studies to test 
concepts to see what the stream is doing now, and how the proposed projects will improve the 
stream corridor.  The three prototypes include floodplain restoration, constrained streams, and 
steep slopes.  These are just conceptual, not a detailed design.   These concepts provide flexibility to 
allow implementation at alternative locations in case one of the 13 sites would become unfavorable. 

Erin Letavic with Herbert, Rowland, & Grubic, Inc. provided reasoning behind the selection of the 
13 sites.  The sites were selected based on severity of erosion, property ownership, and potential to 
impact infrastructure.  The objective is to address the Paxton Creek regulatory issues and also tie it 
into possible public improvements that need to be addressed as well, not just get credits for a plan.  
Early action projects were previously identified in the strategy, and have been vetted with some 
work already starting.  She also reviewed the different components of floodplain restoration which 
could include floodplain connections, bioengineered bank stabilization, natural drainage channels, 
grade control, and outlet protection/velocity dissipation.   

Ms. Maulhardt provided a summary of the land based projects that are proposed.  This includes a 
basin retrofit, street sweeping in the City of Harrisburg, and reductions in the combined sewer 
overflows from CRW’s system.  After a brief summary and review of the next steps in the process 
Ms. Maulhardt opened the meeting for questions from the audience. 

 



Audience Questions 

1. Question:  Mr. Au asked if there were any changes to municipal ordinances as a result of 
this PRP.    

Response: The PRP will not require any ordinance changes. There may be some changes 
required by the Individual NPDES Permit, but it depends on what each municipality already 
has in place. 

2. Question:  Mr. Au asked if the PRP recommends any plans to address Wildwood Lake as it 
fills up with sediment and reduces the capacity to store stormwater. 

Response: The PRP does not address sediment at Wildwood Lake, as this is a longer term 
project than the 5-year time frame the entities have to correct the pollution problems.   

3. Question: Mr. Rothrock asked if the majority of the projects were located in Susquehanna 
Township. 

Response:  The majority of the proposed projects are located in Susquehanna Township.  
The City of Harrisburg has the least amount of projects due to the lack of space to make 
improvements.  Another reason the majority of projects are in Susquehanna Township is 
that the majority of the Township is within the Paxton Creek Watershed, where only half of 
Lower Paxton Township  is within the Paxton Creek Watershed. 

4. Question:  Mr. Rothrock asked if work has already begun at Stonebridge Apartments.   

Response:  No one present was aware of any work beginning on the streambank in that 
location in relationship to streambank restoration. 

With no more questions, the meeting concluded at 6:33 p.m. 

 

Prepared by:  Elizabeth Logan, AICP 

 



Public Comment Record of Consideration
 
 Comment #1 
 

Received from: Thomas Y. Au, Sierra Club  

Date: 9/1/2017 

Comment: Thank you for developing a plan to reduce sediment load from stormwater in our 
townships and city. 

Urban stormwater is a major cause of pollution that is costly for municipalities to treat, for 
industrial and commercial businesses to control, and for facilities that deliver our drinking 
water. Polluted runoff also impacts habitat for fish and wildlife as well as our ability to enjoy 
healthy waterways for recreation. All of us can do more to reduce polluted stormwater flow. 

The 13 designated BMP projects are a good start at reducing sediment and pollution loads. 
These projects would use engineered and landscaped features to capture and mitigate 
stormwater flows. As outlined in the plan, these will reduce sediment load by 10% if 
implemented fully. There appears to be some uncertainty about the funding of these projects 
however. The plan should clarify the municipalities' commitment to fund the projects. 

In addition to the 13 BMP projects, there are additional opportunities to reduce sediment load 
from "green infrastructure" measures, which are not discussed in the plan. These would include 
measures such as planting vegetated riparian buffers where not none currently exist, installing 
rain gardens, installing pervious paving, and planting bio-swales. We have seen such projects 
work in new construction in the municipalities. We would like the plan to discuss measures to 
implement these green infrastructure measures more broadly. 
 

Thank you for the opportunity to comment. 

Thomas Y. Au, Conservation Chair 

Sierra Club, Governor Pinchot Chapter 

1528 Dogwood Drive 

Harrisburg, PA 17110 

 

Response to comment: Comment acknowledged.  Thank you for supporting the efforts of 
CRW, Lower Paxton Township, and Susquehanna Township in improving water quality in local 
waterways and beyond.  The Municipal Entities (Participants) involved in the development of 
the Joint Plan have entered into an Intergovernmental Agreement in part to ensure cost 
sharing is fair and consistent between the parties involved in the future implementation of the 
Plan.  Additional language regarding the Agreement has been added to Section H of the 
Joint Plan.  Additionally, CRW is currently in the process of developing a Long-term Control 
Plan for the Combined Sewer System service area in which they intend to implement green 
infrastructure measures throughout the service area to provide volume controls and reduce 
flow through the combined system.  Exact details of the nature and extent of the proposed 
green infrastructure activities are still in development and is expected to be submitted to 
PADEP in April of 2018.  

  



Comment #2 
 

Received from: Sloan Auchincloss, Harrisburg property owner  

Date: 8/3/2017 

Comment: Bravo to Capital Region Water for taking the lead on improving Paxton Creek 
watershed by attenuating sediment! 
 
To complement that effort, I recommend that the plan include convict labor* on work-
release to collect detritus contributors along riparian areas. Wind storms are primary delivery 
means of harmful plastic bags and packaging that accumulate. Thoughtless individuals are 
culprits too because they use the stream bed as a convenient dumping site. 
 
Such action, efficient and economical, will protect biota for better quality of life for our 
community. 
 
Sloan Auchincloss 
Harrisburg, PA property owner 
 
*Convicts often have community service as part of their sentences, so clean-up would count 
toward time sentenced by court. 

 

Response to comment: Comment acknowledged.  Thank you for supporting the efforts of 
CRW, Lower Paxton Township, and Susquehanna Township in improving water quality in local 
waterways and beyond.   

  



Comment # 3 
 

Received from: Jim Caufield, Friends of Wildwood Lake Nature Center, Inc.  

Date: 9/1/2017 

Comment: To the Municipal Entities: 

The Friends of Wildwood Lake Nature Center, Inc. ("FOWW") is a 501(c) (3) organization that 
supports Wildwood Park and the Benjamin Olewine III Nature Center at 100 Wildwood Way, 
Harrisburg, PA  17110.   As you are aware,  Wildwood  Park includes  Wildwood  Lake, which 
features  diverse  aquatic  ecosystems  for  thousands  of plant  and  animal  species  and  
provides important flood protection for the City of Harrisburg.   In recent years, FOWW has 
become increasingly   concerned   regarding   the   sediment   problem in   Wildwood   Lake,   
which   has significantly reduced the depth of the lake, causing increased flooding in the area 
and risk to plant and animal habitats. 

FOWW  supports  the Joint  Pollutant  Reduction  Plan ("Plan")  of the Municipal  Entities  dated 
August 2, 2017, which includes a proposed sediment load reduction of 10% for Wildwood Lake 
within five years of approval  of the Municipal  Entities'  MS4 permits.   A  I 0% sediment  load 
reduction  will  produce  benefits  within  the  lake  itself,  as  well  as  downstream  water  
bodies, including the Susquehanna River and the Chesapeake Bay.  As stated within the Plan, 
streambank erosion is the main cause of the sediment problem in the region, and a focus on 
lake and stream restoration projects is the best way to advance long-term improvement to 
water quality. 

FOWW also would like to specifically highlight one of the best management practices ("BMPs") 
identified by the Municipal Entities, BMP-03.  BMP-03 is a stream restoration project proposed 
for Black Run, a stream that discharges to the eastern portion of Wildwood Lake.   The Plan 
proposes  a number  of  improvements  to  Black  Run,  including  addressing  severe  erosion  
and sediment deposits, evaluating and reconstructing existing crossings, and removing debris.  
Each of these steps will result in reduced runoff and sediment deposits in Wildwood Lake.   
FOWW strongly supports BMP-03, as well as the other BMPs that will indirectly result in less future 
runoff to the tributaries of Wildwood Lake. 

FOWW supports the Municipal Entities' adoption of the Joint Pollutant Reduction Plan.  
Although Wildwood Lake  will require  significant  additional  sediment  reduction  and  
restoration work  to provide the same ecosystem and flood prevention benefits offered a 
century ago, the Joint Pollutant Reduction Plan  will result in many  water  quality  benefits  to 
Wildwood  Lake,  the Susquehanna River, and the Chesapeake  Bay.  FOWW  appreciates the 
inclusion  of Wildwood  Lake within the Plan,  and  hopes  the Municipal  Entities  will  continue  
to consider  future  projects  related  to the restoration and improvement of Wildwood  Lake. 

FOWW appreciates the opportunity to provide comments   regarding the draft Joint Pollutant 

Reduction Plan of Capital Region Water, Lower Paxton Township, and Susquehanna Township. 
Thank you. 

Regards, 

Jim Caufield, President 

Friends of Wildwood Lake Nature Center, Inc.  

Response to comment: Comment acknowledged.  Thank you for supporting the efforts of 
CRW, Lower Paxton Township, and Susquehanna Township in improving water quality in local 
waterways and beyond.  The Municipal Entities recognize the importance of Wildwood Lake 
to the City of Harrisburg and surrounding communities in terms of flood control, recreation, 
and supporting wildlife.   



Comment #4 
 

Received from: Justina Wasicek, Susquehanna Township resident  

Date: 9/1/2017 

Comment:  

To Capital Region Water & Partners Susquehanna Twp and Lower Paxton, 

I definitely support the plan to reduce pollution and sedimentation from stormwater runoff. In 
fact, I think that these are very modest goals and I would like to see more done in this regard. 

I would like to see more stream buffers along the creeks and streams. I would like to see 
Susquehanna Township encourage developers and commercial, church, and government 
entities to use permeable surfaces in the parking lots. We have several large parking surfaces 
– associated with the Farm Show, Capital Blue Cross, HACC, churches, etc, that could help 
reduce runoff with permeable surfaces, rain gardens and more trees. It would also be good 
to encourage builders to create some bio-swales or vegetated areas like rain gardens that 
would help filter and store water and also provide some habitat for small animals. 

This will be true of the former State Hospital grounds are developed too-- care should be taken 
not to increase runoff and preserve the nature of the beautiful arboretum. 

I live near Paxton Creek and it floods near Paxton Church Road sometimes. Wildwood Lake is 
also showing the effects of too much sedimentation. 

Thank you for devising this plan, and I appreciate your efforts in reducing pollution and 
stormwater runoff. 

Sincerely, 

Justina Wasicek 

Susquehanna Township 

 

Response to comment: Comment acknowledged.  Thank you for supporting the efforts of 
CRW, Lower Paxton Township, and Susquehanna Township in improving water quality in local 
waterways and beyond.  The stream restoration projects presented in the Plan will incorporate 
riparian buffers where practical and warranted.  The exact locations and extent will be 
decided during the implementation phase.  All three of the Municipal Entities have land 
development and stormwater management ordinances that encourage developers to 
incorporate the use of Low Impact Design (LID) techniques such as permeable paving, 
bioretention, etc… into their designs.  The municipalities will continue to encourage the use of 
LID techniques and will continue to enforce their local stormwater management ordinances 
to ensure proper stormwater management techniques are being implemented during the 
development process. 
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Greenly,  Alex

From: Claire Maulhardt <claire.maulhardt@capitalregionwater.com>

Sent: Wednesday, September 06, 2017 8:52 AM

To: Letavic,  Erin

Cc: Logan, Elizabeth (Betsy); rallen@lowerpaxton-pa.gov

Subject: FW: MS4 Chesapeake Bay Pollution Reduction Plan

 
 
Claire Maulhardt | City Beautiful H2O Program Manager 
888-510-0606 | Direct: 717-216-5269  
Capital Region Water 
212 Locust Street, Suite 500 | Harrisburg, PA 17101 
Investing in Our Community from Raindrop to River 

capitalregionwater.com | Facebook | Twitter | YouTube 
 

 
 

From: Capital Region Water Info  
Sent: Friday, September 01, 2017 4:40 PM 
To: Claire Maulhardt <claire.maulhardt@capitalregionwater.com> 
Subject: FW: MS4 Chesapeake Bay Pollution Reduction Plan 
 
 
 

From: Thomas Y. Au [mailto:thomxau@gmail.com]  
Sent: Friday, September 1, 2017 9:24 AM 
To: Capital Region Water Info <info@capitalregionwater.com> 
Subject: MS4 Chesapeake Bay Pollution Reduction Plan 
 

September 1, 2017 

  

Capital Region Water  

212 Locust Street, Suite 500  

Harrisburg, PA 17101-7107  

  

Thank you for developing a plan to reduce sediment load from stormwater in our townships and city.  

Urban stormwater is a major cause of pollution that is costly for municipalities to treat,  for industrial and commercial 
businesses to control, and  for facilities that deliver our drinking water. Polluted runoff also impacts habitat for fish and 
wildlife as well as our ability to enjoy healthy waterways for recreation.  All of us can do more to reduce polluted 
stormwater flow. 
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The 13 designated BMP projects are a good start at reducing sediment and pollution loads.  These projects would use 
engineered and landscaped features to capture and mitigate stormwater flows.  As outlined in the plan, these will 
reduce sediment load by 10% if implemented fully.  There appears to be some uncertainty about the funding of these 
projects however.  The plan should clarify the municipalities' commitment to fund the projects. 

In addition to the 13 BMP projects, there are additional opportunities to reduce sediment load from "green 
infrastructure" measures, which are not discussed in the plan.  These would include measures such as planting 
vegetated riparian buffers where not none currently exist, installing rain gardens, installing pervious paving, and planting 
bio-swales.  We have seen such projects work in new construction in the municipalities.  We would like the plan to 
discuss measures to implement these green infrastructure measures more broadly.     

Thank you for the opportunity to comment. 

  

Thomas Y. Au, Conservation Chair 

Sierra Club, Governor Pinchot Chapter 

1528 Dogwood Drive 

Harrisburg, PA 17110 

  

  

 
--  
Thomas Au 
717-234-7445 
thomxau@gmail.com 
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Greenly,  Alex

From: Letavic,  Erin

Sent: Thursday, August 31, 2017 8:46 AM

To: Greenly,  Alex; Bonanno, Matthew

Subject: FW: Web Site Inquiry/Paxton Creek Sediment Control

Paxton Creek comment 
 
Erin G. Letavic 
Herbert, Rowland & Grubic, Inc. 

 

From: Claire Maulhardt [mailto:claire.maulhardt@capitalregionwater.com]  
Sent: Wednesday, August 30, 2017 1:35 PM 
To: Letavic, Erin <eletavic@hrg-inc.com>; rallen@lowerpaxton-pa.gov; Logan, Elizabeth (Betsy) 
<blogan@susquehannatwp.com>; David Stewart <david.stewart@capitalregionwater.com>; Kratzer, David 
<dkratzer@susquehannatwp.com>; George Wolfe <gwolfe@lowerpaxton-pa.gov> 
Subject: FW: Web Site Inquiry/Paxton Creek Sediment Control 

 
I received only this comment so far. See below. 
 
Claire Maulhardt | City Beautiful H2O Program Manager 
888-510-0606 | Direct: 717-216-5269  
Capital Region Water 
212 Locust Street, Suite 500 | Harrisburg, PA 17101 
Investing in Our Community from Raindrop to River 
capitalregionwater.com | Facebook | Twitter | YouTube 
 
 
 
-----Original Message----- 
From: Capital Region Water Info  
Sent: Wednesday, August 30, 2017 10:58 AM 
To: Claire Maulhardt <claire.maulhardt@capitalregionwater.com> 
Subject: FW: Web Site Inquiry/Paxton Creek Sediment Control 
 
 
 
-----Original Message----- 
From: Sloan Auchincloss [mailto:sloanauchincloss@gmail.com]  
Sent: Thursday, August 3, 2017 12:28 PM 
To: Capital Region Water Info <info@capitalregionwater.com> 
Subject: Web Site Inquiry/Paxton Creek Sediment Control 
 
Bravo to Capital Region Water for taking the lead on improving Paxton Creek watershed by attenuating 
sediment! 
 
To complement that effort, I recommend that the plan include convict labor* on work-release to collect detritus 
contributors along riparian areas. Wind storms are primary delivery means of harmful plastic bags and 
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packaging that accumulate. Thoughtless individuals are culprits too because they use the stream bed as a 
convenient dumping site. 
 
Such action, efficient and economical, will protect biota for better quality of life for our community. 
 
 
Sloan Auchincloss 
Harrisburg, PA property owner 
 
*Convicts often have community service as part of their sentences, so clean-up would count toward time 
sentenced by court.  
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Greenly,  Alex

From: Claire Maulhardt <claire.maulhardt@capitalregionwater.com>

Sent: Wednesday, September 06, 2017 8:18 AM

To: Letavic,  Erin

Cc: Logan, Elizabeth (Betsy); rallen@lowerpaxton-pa.gov

Subject: FW: Joint Pollutant Reduction Plan

Please compile this with other public comments. I have a few more I will be forwarding. 
 
Claire Maulhardt | City Beautiful H2O Program Manager 
888-510-0606 | Direct: 717-216-5269  
Capital Region Water 
212 Locust Street, Suite 500 | Harrisburg, PA 17101 
Investing in Our Community from Raindrop to River 

capitalregionwater.com | Facebook | Twitter | YouTube 
 

 
 

From: Andrew Bliss  
Sent: Tuesday, September 05, 2017 4:00 PM 
To: Claire Maulhardt <claire.maulhardt@capitalregionwater.com> 
Subject: FW: Joint Pollutant Reduction Plan 
 
Public comment for PRP: 
 
Andrew Bliss | Community Outreach Manager 
888-510-0606 | Direct: 717-216-5254 | Mobile: 717-421-5861 
Capital Region Water 
212 Locust Street, Suite 500 | Harrisburg, PA 17101 
Investing in Our Community from Raindrop to River 

capitalregionwater.com | Facebook | Twitter | YouTube 
 

 
 

 
 

From: Capital Region Water Info  
Sent: Sunday, September 03, 2017 7:57 PM 
To: Andrew Bliss <andrew.bliss@capitalregionwater.com>; Tanya Dierolf <tanya.dierolf@capitalregionwater.com> 
Subject: FW: Joint Pollutant Reduction Plan 
 
 
 
From: J Wasicek [mailto:jawasicek@gmail.com]  
Sent: Friday, September 1, 2017 10:41 PM 
To: Capital Region Water Info <info@capitalregionwater.com> 
Subject: Joint Pollutant Reduction Plan 
 

Sept. 1, 2017 

To Capital Region Water & Partners Susquehanna Twp and Lower Paxton, 
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I definitely support the plan to reduce pollution and sedimentation from stormwater run off. In fact, I think that these 
are very modest goals and I would like to see more done in this regard. 

I would like to see more stream buffers along the creeks and streams. I would like to see Susquehanna Township 
encourage developers and commercial, church, and government entities to use permeable surfaces in the parking lots. 
We have several large parking surfaces – associated with the Farm Show, Capital Blue Cross,HACC, churches, etc, that 
could help reduce runoff with permeable surfaces, rain gardens and more trees.  It would also be good to encourage 
builders to create some bio-swales or vegetated areas like rain gardens that would help filter and store water and also 
provide some habitat for small animals. 

This will be true if the former State Hospital grounds are developed too-- care should be taken not to increase runoff 
and preserve the nature of the beautiful arboretum. 

I live near Paxton Creek and it floods near Paxton Church Road sometimes. Wildwood Lake is also showing the effects of 
too much sedimentation. 

 

 Thank you for devising this plan, and I appreciate your efforts in reducing pollution and stormwater runoff. 

 Sincerely, 

 Justina Wasicek 

Susquehanna Township 
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APPENDIX B – MAPPING 

Joint Planning Area and BMP Project Locations 

Proposed BMP Location Maps 

Alternate BMP Location Maps 

Land Use Map 
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APPENDIX C – PADEP MUNICIPAL MS4 REQUIREMENTS 

Municipal Requirements Tables 

Pollutant Aggregation Tables 
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APPENDIX D – BASELINE & EXISTING POLLUTANT LOADING 

CALCULATIONS 

Existing BMP Summaries 

Baseline Load Calculations 

Existing Load Calculations 

Model My Watershed Baseline and Existing BMP Calculation Tables  
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Existing BMP Summaries  

Seven (7) existing stormwater quality projects (EX-01 – EX-07) were completed in the Paxton Creek Watershed 

prior to the completion of this Joint Plan and are being utilized as credit to reduce the baseline sediment 

loading estimates for the watershed (Table 1). These projects were installed after 2003 and meet the 

requirements for water quality credit regarding design and ongoing operation and maintenance. Stream 

restoration BMP EX-07 was constructed in 2013 in the Spring Creek Watershed and is being utilized as credit 

to reduce the baseline loading estimates for the Joint Planning Area (Table 1).  It is not located within the 

watershed of the UNT to Spring Creek, which has a local impairment for sediment.  Existing BMP locations are 

provided within the BMP Location Maps section. 

Table 1: Installed BMPs  

Map 

Reference 
BMP Name & Type Latitude Longitude 

Planning Area 

Credit 

Sediment 

Load 

Reduction 

(lbs/yr) 

EX-01 

Paxton Church / Reichert Rd. Rain 

Garden and Stream Restoration (240 

ft.) 

40°18’51.53” -76°51’34.89” 
Joint Planning Area / 

Paxton Creek TMDL 
40,012 

EX-02 
Fox Hunt Rd. Stream Restoration (375 

ft.) 
40°20’4.41” -76°52’40.27” 

Joint Planning Area / 

Paxton Creek TMDL 
43,125 

EX-03 
UNT to Asylum Run Retention Basin 

and Stream Restoration (350 ft.) 
40°17’09.41” -76°52’03.21” 

Joint Planning Area / 

Paxton Creek TMDL 
72,025 

EX-04 Elmerton Ave. Bio-retention Basin 40°17’41.81” -76°51’33.35” 
Joint Planning Area / 

Paxton Creek TMDL 
17,191 

EX-05 Black Run Stream Restoration (800 ft.) 40°18’29.34” -76°52’12.05” 
Joint Planning Area / 

Paxton Creek TMDL 
92,000 

EX-06 
Asylum Run Bio-retention and Stream 

Restoration (400 ft.) 
40°17’28.18” -76°51’38.66” 

Joint Planning Area / 

Paxton Creek TMDL 
73,617 

EX-07 
Dowhower Rd Buffer and Stream 

Restoration (1,220 ft.) 
40°16’38.05” -76°48’14.72” Joint Planning Area 140,300 

CSS-01 

CRW Combined Sewer System 

Sediment Capture Performance to 

Paxton Creek Watershed Allowance 

N/A N/A 
Joint Planning Area / 

Paxton Creek TMDL 
68,000 

CSS-02 

CRW Combined Sewer System 

Sediment Capture Performance to 

Susquehanna River Allowance 

N/A N/A Joint Planning Area  17,000 

Total Existing BMP Sediment Load Reduction: 563,270 
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Existing BMP Summaries:  EX-01 Paxton Church / Reichert Rd. Rain Garden and Stream Restoration 

The Paxton Church Road/Reichert Road Rain Garden and Stream Restoration was completed in 2009 by the 

Paxton Creek Watershed and Education Association, Inc. (PCWEA) in cooperation with Susquehanna 

Township and HRG. The rain garden was designed to collect runoff from Paxton Church Road before 

discharging into Paxton Creek. The stream restoration practice consisted of bank stabilization to protect 

erosion onto the road through the use of geotextiles and flood bench grading and a community effort from 

PCWEA to provide a 30-foot-wide buffer along the stream channel. Susquehanna Township is the responsible 

entity to ensure maintenance and responsibility for the stream and rain garden. The rain garden continues 

to operate as the design intended; the stream restoration measures have minimized further incision of the 

stream bank and the planted buffer continues to grow.  

EX-01 Rain Garden Sediment Load Reduction = 12,412 lbs 

EX-01 Stream Restoration Sediment Load Reduction = 240 ft x 115 lbs/ft = 27,600 lbs 

EX-01 Total Sediment Reduction = 12,412 lbs + 27,600 lbs = 40,012 lbs 
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Existing BMP, EX – 01 Location Map
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Existing BMP Summaries:  EX – 02 Fox Hunt Rd. Stream Restoration 

Fox Hunt Road Stream Restoration was completed in 2014. The project consisted of the replacement of a 

sanitary sewer line and stream erosion repairs of 375-feet of a heavily eroded UNT to Paxton Creek. The 

channel was designed to convey the flow of the 100-year storm with a drainage area of 71 acres. Live stakes 

were planted along both sides of the new stream bank to reduce the severe erosion previously seen along 

the stream. Concrete weir pools were placed approximately every 50 feet along the new channel to create 

a riffle and pool system. The entity responsible for the operation and maintenance of the new stream channel 

is Susquehanna Township and the BMP is operating as designed.  

EX-02 Stream Restoration Sediment Load Reduction = 375 ft x 115 lbs/ft = 43,125 lbs 
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Existing BMP, EX – 02 Location Map  
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Existing BMP Summaries:  EX-03  UNT to Asylum Run Retention Basin and Stream Restoration 

The UNT to Asylum Run Retention Basin and Stream Restoration consisted of the construction of a bio-retention 

basin to collect and infiltrate stormwater runoff from a 44-acre drainage area, in-stream grade control 

through the use of check dams, and stream buffer plantings along approximately 350 linear feet of stream 

(UNT of Asylum Run). The project was completed in 2013 and operation and maintenance is under the 

responsibility of Susquehanna Township. Both BMPs are operating as designed. 

EX-03 Retention Basin Load Reduction = 31,775 lbs 

EX-03 Stream Restoration Sediment Load Reduction = 350 ft x 115 lbs/ft = 40,250 lbs 

EX-03 Total Sediment Reduction = 31,775 lbs + 40,250 lbs = 72,025 lbs  
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Existing BMP, EX - 03 Location Map 
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Existing BMP Summaries: EX – 4 Elmerton Ave. Bio-retention Basin 

Elmerton Avenue Bio-retention Basin was constructed in 2009 to reduce stormwater related issues for the 

Police State Barracks. The basin was designed to capture and infiltrate the flow coming from a 27.5-acre 

drainage area. The Pennsylvania State Police are the responsible entity for all operation and maintenance. 

The bio-retention continues to function as the design intended. 

EX-04 Bioretention Basin Sediment Load Reduction = 17,191 lbs 
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Existing BMP, EX – 04 Location Map 
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Existing BMP Summaries: EX – 05  Black Run Stream Restoration 

Black Run Stream Restoration was completed in 2007. The project consisted of approximately 800-feet of 

stream restoration. The rapid rate of erosion through this stream was identified as a problem including 

sedimentation in Wildwood Lake. The installed solution included grade controls along the stream. Check 

dams and j-hooks were installed to create a riffle and pool system. A portion of the channel was abandoned 

and is now used to convey stormwater over a longer path to the stream. Live stakes were planted along the 

bank to help provide long-term stabilization and reduce the amount of erosion during high flow events. In 

total there were more than 1200 native trees and shrubs installed by community volunteers. The entity 

responsible for operation and maintenance is Susquehanna Township. The stream restoration continues to 

function according to the design. 

EX-05 Stream Restoration Sediment Load Reduction = 800 ft x 115 lbs/ft = 92,000 lbs 
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Existing BMP, EX – 05 Location Map
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Existing BMP Summaries: EX-06  Asylum Run Bio-retention and Stream Restoration 

The Asylum Run Bio-Retention Basin and Stream Restoration was completed in 2013. The Retention Basin is 

designed to infiltrate stormwater from the 100-acre drainage area. The stream restoration portion included 

400-feet of stream embankments and stream bed that were regraded to provide a 10% slope with varying 

step pools to reduce erosion of the stream bank and scour from the upstream culvert. The responsible entity 

for operation and maintenance is Susquehanna Township and the constructed BMPs are operating as 

intended. 

EX-06 Bio-retention Sediment Load Reduction = 27,617 lbs 

EX-06 Stream Restoration Sediment Load Reduction = 400 ft x 115 lbs/ft = 46,000 lbs 

EX-06 Total Sediment Reduction = 27,617 lbs + 46,000 lbs = 73,617 lbs  
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Existing BMP, EX - 06 Location Map 
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Existing BMP Summaries: EX – 07  Dowhower Rd Buffer and Stream Restoration 

Dowhower Road Buffer and Stream Restoration was a project constructed in 2013. The goal of this project 

was to reduce erosion and migration of the UNT to Spring Creek along Dowhower Road. The erosion of the 

bank caused areas of guiderail to be exposed. The project consisted of the relocation of 1200-linear feet of 

an existing channel approximately 30 feet to the west. A 30-foot wide buffer was planted from the stream 

bank to the existing guide rail location. Lower Paxton Township assumes responsibility for the continuing 

function of the restoration and buffer and there is no sign of accelerated erosion along the re-constructed 

stream channel.  It is operating as designed.  

EX-07 Stream Restoration Sediment Load Reduction = 1,220 ft x 115 lbs /ft = 140,300 lbs* 

*EX-07 sediment load reduction applies only to the Joint Planning Area, not the Paxton Creek TMDL Watershed 
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Existing BMP, EX - 07 Location Map 
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CSS-01 CRW Combined Sewer System Existing Sediment Removal from Paxton Creek Watershed 

Joint Planning Area / Paxton Creek TMDL Sediment Load Reduction = 68,000 lbs 

CSS-02 CRW Combined Sewer System Existing Sediment Removal from Susquehanna River   

Joint Planning Area Sediment Load Reduction = 17,000 lbs 
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Paxton Creek Baseline Sediment Load by Municipality – Municipal baseline sediment load values 

compared to percentage of land area within the Paxton Creek Watershed.  

MS4 

Permittee 

Percentage of Paxton Creek 

TMDL Planning Land Area 

Baseline 

Sediment Load 

(lbs/year) 

CRW (City of Harrisburg) 19.5% 990,680 

Township of Lower Paxton  43.1% 1,595,261 

Susquehanna Township 37.4% 1,456,454 

Paxton Creek TMDL  

Planning Area Total: 
100% 4,036,129* 

*Total Baseline Sediment Load based on MMW model results for the entire watershed, not the sum of the individual 

municipalities.   
 

Paxton Creek Watershed Planning Area Baseline Sediment Load = 4,036,129 lbs/yr 

Existing BMP Sediment Load Reduction for the Paxton Creek TMDL Watershed = 

40,012 lbs + 43,125 lbs + 72,025 lbs + 17,191 lbs + 92,000 lbs + 73,617 lbs + 68,000 lbs = 405,970 lbs  

Municipal Entities’ Paxton Creek TMDL Planning Area Existing Sediment Load  

Adjusted Existing Sediment Load = Baseline Sediment Load – Existing BMP Sediment Load Reduction 

Adjusted Existing Sediment Load = 4,036,129 lbs – 405,970 lbs = 3,630,159 lbs 
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Joint Planning Area Baseline Sediment Load by Municipality – Municipal baseline sediment load values 

compared to percentage of land area within the Joint Planning Area Watershed. 

MS4 

Permittee 

Percentage of Joint Planning 

Area 

Baseline 

Sediment Load 

(lbs/yr) 

CRW (City of Harrisburg) 16.0% 3,667,006 

Township of Lower Paxton  57.0 % 9,324,542 

Township of Susquehanna  27.0% 4,141,959 

Joint Planning Area Total: 100% 17,507,254* 

*Total Baseline Sediment Load based on model results for the entire watershed, not the sum of the individual 

municipalities.   

 
 

Municipal Entities’ Joint Planning Area Baseline Sediment Load = 17,507,254 lbs/yr 

Existing BMP Sediment Load Reduction for the Joint Permit Area = 

40,012 lbs + 43,125 lbs + 72,025 lbs + 17,191 lbs + 92,000 lbs + 73,617 lbs + 140,300 lbs + 68,000 lbs + 17,000 lbs = 563,270 lbs  

 

Municipal Entities’ Paxton Creek TMDL Planning Area Existing Sediment Load  

Adjusted Existing Sediment Load = Baseline Sediment Load – Existing BMP Sediment Load Reduction 

Adjusted Existing Sediment Load = 17,507,254 lbs – 563,270 lbs = 16,943,984 lbs 
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APPENDIX E – WASTELOAD ALLOCATIONS  

Paxton Creek Watershed Report WLA Table 

 

Paxton Creek Watershed MS4 Wasteload Allocations  

Jurisdiction 
Existing Load  

(ton/yr) 

Allocated Load 

(ton/yr) 

Percent 

Reduction 

City of Harrisburg 401.5 259.1 35% 

Township of Lower Paxton 830.4 536 35% 

Township of Middle Paxton 0.2 0.1 35% 

Borough of Penbrook 24.4 15.8 35% 

Township of Susquehanna 974.6 629.1 35% 

Township of Swatara 7.2 4.7 35% 

Total 2,238.3 1,444.8 35% 

 

Note: WLAs presented as shown in Table 7-4 Paxton Creek MS4 Wasteload Allocation by Municipalities from 

the August 28, 2013 errata document issued by EPA. 
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APPENDIX F – STREAM ANALYSIS EXHIBITS 

Shear Stress Exhibits 

Prototype Concept Layouts 

BMP Prototype Key Map 
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FLOODPLAIN RESTORATION PROTOTYPE - SITES CONSIST OF 2ND
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SLOPES LESS THAN 3.5%, 100-YR PEAK FLOWS OVER 1,200 CFS, AND DRAINAGE
AREAS GREATER THAN 1 SQ. MI. THE SITE LOCATIONS CONTAIN RELATIVELY FEW
BUILDINGS OR STRUCTURES LIKELY TO IMPACT RESTORATION EFFORTS
CONSISTING OF SIGNIFICANT FLOODPLAIN CUTTING TO ACHIEVE STABLE
CHANNEL DEPTHS AND VALLEY SLOPES AND WIDTHS. STRUCTURAL ARMORING IS
MINIMAL AND GENERALLY LIMITED TO UPSTREAM AND DOWNSTREAM TIE-INS.

CONSTRAINED CORRIDOR PROTOTYPE - SITES CONSIST OF

INTERMITTENT OR PERENNIAL 1ST AND 2ND ORDER STREAMS GENERALLY
CHARACTERIZED BY VALLEY SLOPES LESS THAN 3.5%, 100-YR PEAK FLOWS LESS
THAN 1,200 CFS, AND DRAINAGE AREAS LESS THAN 1 SQ. MI. RESTORATION
EFFORTS MAY BE LIMITED TO SOME EXTENT BY ADJACENT BUILDINGS OR
STRUCTURES. THE RESTORATION APPROACH REQUIRES SIGNIFICANT
FLOODPLAIN CUTTING TO ACHIEVE STABLE CHANNEL DEPTHS AND VALLEY
SLOPES AND WIDTHS. STRUCTURAL ARMORING MAY BE REQUIRED WHERE THE
RESTORATION IS IMPACTED BY SITE CONSTRAINTS IN ADDITION TO UPSTREAM
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REQUIRES SIGNIFICANT FILL IN THE EXISTING CHANNEL TO ACHIEVE STABLE
VALLEY WIDTHS. THE APPROACH REQUIRES EXTENSIVE STRUCTURAL ARMORING
DUE TO STEEP SLOPES WITH HEAVILY ARMORED STEP-POOL SYSTEMS UTILIZED IN

SOME INSTANCES
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JULY 18, 2017
315 NORTH STREET, LITITZ, PA | (717) - 627 - 4440Scale: 1” = 100’

0 100 1505025 75 200 300

Typical Section - A-A’
Not to Scale

Floodplain Restoration Existing Wooded SlopeSteep 
Slope

Existing 
Road

Existing Woodlands

Black Run

Existing Woodlands

Wetland Pocket (typ.)

FLOODPLAIN RESTORATION
Restore the existing floodplain by removing 
accumulated sediment and providing a 
wetland with a braided channel system that 
provides the following benefits:
• Reduced Erosion
• Flood Storage Capacity
• Groundwater Recharge
• Improved Bio-diversity
• Improved Water Quality

Braided Channel

RESTORED MEADOW
Establish a seeded native meadow to 
improve bio-diversity.

Floodplain Restoration
Example Image

Existing Grade
Wetland Pocket

Proposed Grade

A
A’

A’

A
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PAXTON CREEK TMDL

FLOODPLAIN RESTORATION HYDRAULIC ANALYSIS

EXAMPLE SITE: BLACK RUN

JULY 26, 2017

315 NORTH STREET LITITZ, PA | (717) - 627 - 4440

Scale: 1" = 100'
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Scale: 1” = 100’

0 100 1505025 75 200 300

PAXTON CREEK TMDL
STONEBRIDGE APARTMENTS CONCEPT

JULY 18, 2017
315 NORTH STREET, LITITZ, PA | (717) - 627 - 4440

Typical Section - A-A’ Typical Section - B-B’
Not to Scale Not to Scale

Floodplain 
Restoration

Floodplain 
Restoration

Lawn LawnLawn LawnMeadow 
Slope

Meadow 
Slope

Meadow 
Slope

Meadow 
Slope

Existing 
Building

Existing 
Building

Existing 
Building

Existing 
Building

Meadow Slope

Meadow Slope

Restored Channel

FLOODPLAIN RESTORATION

EXTENDED BOARDWALK

Restore the stream valley to provide better 
conveyance and reduce erosion

The full width of the restored floodplain 
to allow flood conveyance and limit 
constrictions

Floodplain Restoration
Example Image

Existing GradeExisting Grade

Proposed GradeProposed Grade

A
B

A’
B’

B

A

B’

A’
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PAXTON CREEK TMDL

CONSTRAINED CORRIDOR HYDRAULIC ANALYSIS

EXAMPLE SITE: STONEBRIDGE APARTMENTS

JULY 26, 2017

315 NORTH STREET LITITZ, PA | (717) - 627 - 4440
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Scale: 1” = 60’
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PAXTON CREEK TMDL
VETERAN’S PARK CONCEPT

JULY 18, 2017
315 NORTH STREET, LITITZ, PA | (717) - 627 - 4440

Typical Section - A-A’
Not to Scale

Floodplain 
Restoration

Wooded 
Slope

Wooded 
Slope

Athletic FieldGrass 
Meadow

Existing Woodlands

Existing Woodlands

Step Pool Channel
Example Image

Floodplain Restoration
Example Image

Unnam
ed trib to Asylum

 Run 

FLOODPLAIN RESTORATION

STEP POOL CHANNEL

Using fill, raise the valley elevation to 
create a wider, more stable floodplain and 
improved channel.

Large cross vanes and rip rap to lower 
elevation in a step manner, preserving the 
upper reach elevation from head cut.

Existing Grade
Proposed Grade

A
A’

Proposed Fill

A
A’
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STEEP SLOPE HYDRAULIC ANALYSIS
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PAXTON CREEK TMDL
WALKER MILL ROAD BASIN RETROFIT CONCEPT

JULY 18, 2017
315 NORTH STREET, LITITZ, PA | (717) - 627 - 4440

Typical Section - A-A’
Not to Scale

Upland 
Meadow

Basin 
Retrofit

Upland 
Meadow

Existing 
sidewalk/road

Step Pool Channel 
Restoration

Existing Woodlands

Existing Woodlands

Step Pool Channel
Example Image

Basin Retrofit
Example Image

STEP POOL CHANNEL RESTORATION

EXISTING BASIN RETROFIT

Proposed Flowering Trees

Drainage to existing culvert

Plunge Pool

Walker     Mill     Road

As
pe

n 
   

 W
ay

Existing Trees

Drainage improvements from the basin 
outfall include, plunge pool, channel 
stabilization using step pools, and 
restoration planting. These improvements 
will eliminate bed and bank erosion within 
the drainage channel and protect the basin 
berm from continued erosion.

Excavate basin bottom to 6” below existing 
outlets. Over excavate and add amended soils as 
necessary to promote infiltration. Seed the basin 
with a grass and wildflower seed mix to improve 
infiltration, water quality and bio-diversity.

Existing Grade

Amended Soil

Proposed Grade

A

A’

Plunge Pool

Step Pool

A

A’
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Joint Pollutant Reduction Plan for Municipal Entities   

 

APPENDIX G – PROPOSED BMP SEDIMENT REDUCTION CALCULATIONS 

BMP Reduction Summary Table  

Proposed BMP Calculation (Model My Watershed Results Table) 

  



 

Joint Pollutant Reduction Plan for Municipal Entities   

 

Proposed BMP Pollutant Reduction Calculations 

Map 

Reference 
BMP Name Lat. Long. 

Length 

(ft) 

Reduction 

(lbs) 

BMP-01 Fox Hunt - Stream Restoration 40.335491° -76.879814° 750 86,250 

BMP-02 Stonebridge Apartments 40.301103° -76.823866° 1,450 166,750 

BMP-03 Wildwood Lake, Black Run 40.307771° -76.882665° 1,075 123,625 

BMP-04 Veteran's Park South 40.293398° -76.859017° 1,000 115,000 

BMP-05 Veteran's Park North 40.294232° -76.860350° 1,150 132,250 

BMP-06 
CWP –  

Shutt Mill Rd/Walker Mill Road 
40.316231° -76.870776° 4,400 505,171 

BMP-07 Susquehanna Union Green 40.325675° -76.855535° 2,600 505,700 

BMP-08 Bradley Dr 40.319371° -76.860073° 950 109,250 

BMP-09 Black Run - North 40.316022° -76.870342° 3,368 387,320 

BMP-10 Black Run - South 40.311085° -76.871213° 2,000 230,000 

BMP-11 Pines Apartment Complex 40.289522° -76.840440° 1,450 166,750 

BMP-12 Capital Area Greenbelt 40.272602° -76.841858° 1,800 207,000 

BMP-13 
Walker Mill Road 

Stream and Retrofit 
40.305650° -76.866050° 600 79,400 

BMP-14 
CRW UNT to Spring Creek GSI 

Projects 
40.269089° -76.844171° N/A 23,024 

BMP-15 
CRW Street Sweeping (25 times 

per year) 
N/A N/A N/A 29,864 

BMP-16 
Combined Sewer System 

Rehabilitation & Optimization 
N/A N/A N/A 355,000 

Total Proposed BMP Sediment Reduction: 3,222,354 

Joint Planning Area Sediment Reduction Goal: 1,694,398 

 

  



Urban BMP Load Reduction Calculation Table
INSTRUCTIONS TO MUNICIPALITY: Each row in the table below should represent a different BMP drainage area. Choose the dominant land use draining to the BMP.

If a BMP has multiple land uses in the drainage area, these drainage areas should be represented on a subsequent row with the same BMP name. The treatment depth should be the same for a given BMP (even if it has multiple drainage areas). 

If one of the drainage areas to the same BMP has NO impervious cover, use the Manual Override column to type in the treatment depth (in/imp. ac) of the primary drainage area containing impervious cover. 

The examples below show the various options and should be deleted before tallying reductions. Notice one example demonstrates when a drainage area covers two land uses (see row 14 and 15).

Project Name BMP Name BMP Type Existing or 

Proposed

Year Installed MapShed Land Cover of 

Drainage Area

Drainage Area (ac) Treatment Depth (in) Stream Restoration* Length 

(ft) - Qualified projects only

Impervious 

Area (ac)

Treatment 

Depth 

(in/imp. ac)

Effective Treatment 

Depth (in/imp. ac)

Impervious (%) TSS Load 

(lbs/yr)

TP Load 

(lbs/yr)

TN Load 

(lbs/yr)

TSS Reduction 

(%)

TP Reduction 

(%)

TN Reduction 

(%)

TSS Reduction (lbs/yr) TSS Reduction 

(tons/yr)

TP Reduction 

(lbs/yr)

TN Reduction 

(lbs/yr)

Project_name BMP_name BMP_type Existing? YearInstalled drainageLandCoverClass drainageArea_ac treatmentDepth_in lengthTreatedStream_ft impervArea_actreatmentDepthNormalized_inPerImpervActreatmentDepthNormalizedEffective_inPerImpervAcimpervFraction_percentTSS_Load_lbPerYTP_Load_lbPerYTN_Load_lbPerYTSS_ReductionEfficiency_percentTP_ReductionEfficiency_percentTN_ReductionEfficiency_percentTSS_Reduction_lbPerY TSS_Reduction_tonPerYTP_Reduction_lbPerYTN_Reduction_lbPerY

EX-01 

Paxton Church / Reichert Rain 

Garden RR Existing 2009 Md_Mixed 20 1.00 10.40 1.92 1.92 52.0% 14,820.95 5.60 43.60 83.7% 78.0% 66.7% 12,412.25 6.21 4.37 29.10

EX-01 

Paxt Church / Reichert Stream 

Restoration Stream Restoration Existing 2009 240 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 27,600.00 13.80 41.76 46.08

EX-02 Fox Hunt Stream Restoration Stream Restoration Existing 2014 375 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 43,125.00 21.56 65.25 72.00

EX-03 UNT to Asylum Run Dry Ext Det Basin RR Existing 2013 Md_Mixed 51.2 1.00 26.62 1.92 1.92 52.0% 37,941.62 14.34 111.62 83.7% 78.0% 66.7% 31,775.37 15.89 11.18 74.49

EX-03 UNT to Asylum Run Stream Resto Stream Restoration Existing 2013 350 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 40,250.00 20.13 60.90 67.20

EX-04 Elmerton Ave. Bio-retention Basin RR Existing 2009 Md_Mixed 27.7 1.00 14.40 1.92 1.92 52.0% 20,527.01 7.76 60.39 83.7% 78.0% 66.7% 17,190.97 8.60 6.05 40.30

EX-05 Black Run Stream Restoration Stream Restoration Existing 2007 800 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 92,000.00 46.00 139.20 153.60

EX-06 Asylum Run Bio-retention RR Existing 2013 Md_Mixed 44.5 1.00 23.14 1.92 1.92 52.0% 32,976.61 12.46 97.01 83.7% 78.0% 66.7% 27,617.27 13.81 9.72 64.74

EX-06 Asylum Run Stream Restoration Stream Restoration Existing 2013 400 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 46,000.00 23.00 69.60 76.80

EX-07 Dowhower Stream Restoration Stream Restoration Existing 2013 1220 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 140,300.00 70.15 212.28 234.24

BMP-01 Fox Hunt Stream Restoration Proposed 750 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 86,250.00 43.13 130.50 144.00

BMP-02 Stonebridge Apartments Stream Restoration Proposed 1800 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 207,000.00 103.50 313.20 345.60

BMP-03 Wildwood Lake, Black Run Stream Restoration Proposed 1075 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 123,625.00 61.81 187.05 206.40

BMP-04 Veteran's Park, South Stream Restoration Proposed 1000 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 115,000.00 57.50 174.00 192.00

BMP-05 Veteran's Park, North Stream Restoration Proposed 1150 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 132,250.00 66.13 200.10 220.80

BMP-06 CWP - Shuttmill / Walker Mill Rd. Stream Restoration Proposed 4400 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 506,000.00 253.00 765.60 844.80

BMP-07 Susquehanna Union Green Stream Restoration Proposed 2600 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 299,000.00 149.50 452.40 499.20

BMP-08 Bradley Drive Stream Restoration Proposed 950 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 109,250.00 54.63 165.30 182.40

BMP-09 Black Run, North Stream Restoration Proposed 3368 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 387,320.00 193.66 586.03 646.66

BMP-10 Black Run, South Stream Restoration Proposed 2000 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 230,000.00 115.00 348.00 384.00

BMP-11 Pines Apartments Stream Restoration Proposed 1450 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 166,750.00 83.38 252.30 278.40

BMP-12 Capital Area Greenbelt Stream Restoration Proposed 1800 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 207,000.00 103.50 313.20 345.60

BMP-13 Walker Mill Rd. Stream Stream Restoration Proposed 600 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0.0% 0.0% 0.0% 69,000.00 34.50 104.40 115.20

BMP-13 Walker Mill Rd. Basin RR Proposed Md_Mixed 34.6 1.00 17.99 1.92 1.92 52.0% 25,640.24 9.69 75.43 83.7% 78.0% 66.7% 21,473.20 10.74 7.56 50.34

BMP-14 CRW GSI  - UNT to Spring Creek RR Proposed Md_Mixed 37.1 1.00 19.29 1.92 1.92 52.0% 27,492.86 10.39 80.88 83.7% 78.0% 66.7% 23,024.73 11.51 8.10 53.97

NOTE: the above table is an Excel Table, which has special features.https://support.office.com/en-us/article/overview-of-excel-tables-7ab0bb7d-3a9e-4b56-a3c9-6c94334e492c
ADD ROWS by right-clicking a row number inside the Table, and chosing "Insert". This will automatically copy formulas and update links throughout this workbook. TOTAL LBS REDUCED                     3,161,213.80                        1,580.61            4,628.06            5,367.91 

Cells requiring user input for all BMPs Existing TOTAL LBS REDUCED                         478,270.86                           239.14                620.31                858.54 

Cells requiring user input for BMP efficiencies calculated using Performance Standard approach

Cells requiring user input for non-Performance Standard BMPs (e.g., streambank stabilization and street sweeping) Proposed TOTAL LBS REDUCED                     2,682,942.93                        1,341.47            4,007.74            4,509.37 

Cell values calculated based on user input

Optional user input for treatment depth in non-developed areas (e.g., cropland) Project Name

Optional user input LBS REDUCED                                          -                                      -                           -                           -   

LBS REDUCED                                          -                                      -                           -                           -   

405118.1 Available stream length (ft) in Non-Ag Areas in the entire watershed (from MMW Output tab) LBS REDUCED                                          -                                      -                           -                           -   

0.0 Available stream length (ft) in Non-Ag Areas in the smaller target area (from MMW Output tab) LBS REDUCED                                          -                                      -                           -                           -   
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APPENDIX H – PROJECT SHEETS 

Project Sheets 

Logan Tract Trails  

Paxtang Parkway  

Black Run Floodplain Restoration  

  



Fox Hunt Stream Restoration (BMP-01) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:   Private 

Impacted Properties Anticipated: 5 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     750 

Restoration Prototype:   Veterans Park 

Location 

Latitude: 40.335491 

Longitude: -76.879814 

 

Pollutant Load Reduction                              

Stream Restoration TSS (lbs/yr): 86,250 

Cost ($/lbs) 4.14 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  No 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Exposed and suspended utility crossings to be relocated/lowered 

 Existing stream crossings/pedestrian bridge structures to be evaluated 

 Severe erosion and sediment deposits to be addressed 

 Existing stream bed slope to be modified with grade control devices/structures 

 Existing debris and fallen trees to be removed 

 

STREAM ASSESSMENT PHOTOS:  

 

 

 



Stonebridge Apartments (BMP-02) 
Lower Paxton Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 2 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     1,450 

Restoration Prototype:    Stonebridge 

Location 

Latitude: 40.301103 

Longitude: -76.823866 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 166,750 

Cost ($/lb) 2.47 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Exposed and suspended utility crossings to be relocated/lowered 

 Existing stream crossings/pedestrian bridge structures to be evaluated 

 Severe erosion and sediment deposits to be addressed 

 

STREAM ASSESSMENT PHOTOS: 

 

 



Wildwood Lake – Black Run (BMP-03) 
City of Harrisburg, Dauphin County 

 

 

General Information 

Ownership:  Public 

Impacted Properties Anticipated: 1 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     1,075 

Restoration Prototype:    Black Run 

Location 

Latitude: 40.307771 

Longitude: -76.882665 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 123,625 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  No 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Exposed and suspended utility crossings to be relocated/lowered 

 Existing stream crossings/pedestrian bridge structures to be evaluated 

 Severe erosion and sediment deposits to be addressed 

 Existing debris and fallen trees to be removed 

 

STREAM ASSESSMENT PHOTOS: 

 

 

 



Veteran’s Park - South (BMP-04) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Public 

Impacted Properties Anticipated: 2 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     1,000 

Restoration Prototype:   Veterans Park 

Location 

Latitude: 40.293398 

Longitude: -76.859017 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 115,000 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  No 

Protects infrastructure:  No 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Severe erosion and sediment deposits to be addressed 

 Existing debris and fallen trees to be removed 

 

STREAM ASSESSMENT PHOTOS: 

 

 

 



Veteran’s Park - North (BMP-05) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Public 

Impacted Properties Anticipated: 2 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     1,150 

Restoration Prototype:   Veterans Park 

Location 

Latitude: 40.294232 

Longitude: -76.860350 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 132,250 

Cost ($/lb) 3.60 

 

Secondary Benefits 

Protects private property:  No 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Severe erosion and sediment deposits to be addressed 

 

STREAM ASSESSMENT PHOTOS: 

 

 



CWP – Shutt Mill Rd. / Walker Mill Rd. (BMP-06) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 6 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     4,400 

Restoration Prototype:    Black Run 

Location 

Latitude: 40.306851 

Longitude: -76.879732 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 505,171 

Cost ($/lb) 4.76 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  No 

Publically accessible:  No 

 

Notes 

 Severe erosion and sediment deposits to be addressed 

 Existing debris and fallen trees to be removed 

 Floodplain reconnection 

 

 

 

 



Susquehanna Union Green (BMP-07) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 1 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):    2,600 

Restoration Prototype:       Black Run 

Location 

Latitude: 40.325675 

Longitude: -76.855535 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 505,700* 

Cost ($/lb) 4.76 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Floodplain Restoration 

 Establish Riparian Buffer  

 Realign Stream Channel  

 Existing sediment, debris and fallen trees to be removed 

 

 

*Based on Expert Panel Report Credit Protocols 

 

 



Bradley Drive (BMP-08) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 9 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     950 

Restoration Prototype:    Stonebridge 

Location 

Latitude: 40.317575 

Longitude: -76.803402 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 109,250 

Cost ($/lb) 2.47 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  No 

Publically accessible:  No 

 

Notes 

 Severe erosion and sediment deposits to be addressed 

 Existing debris and fallen trees to be removed 

 Reestablish buffer 

 

 

 

 



Black Run - North (BMP-09) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 21 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     3,368 

Restoration Prototype:         Black Run 

Location 

Latitude: 40.316022 

Longitude: -76.870342 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 387,320 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Severe bank erosion and sediment deposits to be addressed 

 Address streambank under cutting & lack of buffer 

 Address failed endwall structures 

 

 

STREAM ASSESSMENT PHOTOS: 

 

 

 



Black Run - South (BMP-10) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 6 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     2,000 

Restoration Prototype:         Black Run 

Location 

Latitude: 40.311085 

Longitude: -76.871213 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 230,000 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Severe erosion and sediment deposits to be addressed 

 Existing stream bed slope to be modified with grade control devices/structures 

 Existing debris and fallen trees to be removed 

 

STREAM ASSESSMENT PHOTOS: 

 

 



Pines Apartment Complex (BMP-11) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 6 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     1,450 

Restoration Prototype:   Veterans Park 

Location 

Latitude: 40.289522 

Longitude: -76.840440 

 

Pollutant Load Reduction                              

Stream Restoration TSS 

(lbs/yr): 166,750 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  No 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Severe erosion and sediment deposits to be addressed 

 Existing debris and fallen trees to be removed 

 

STREAM ASSESSMENT PHOTOS: 

 

 

 

  

 



Capital Area Greenbelt (BMP-12) 
Susquehanna Township, Dauphin County 

 

 

General Information 

Ownership:  Public 

Impacted Properties Anticipated: 1 

Watershed:  Spring Creek 

Stream Restoration Length (ft):     1,800 

Restoration Prototype:    Stonebridge 

Location 

Latitude: 40.272602 

Longitude: -76.841858 

 

Pollutant Load Reduction                              

Stream Restoration TSS (lbs/yr):207,000 

Cost ($/lb) 2.47 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Existing outfalls to be evaluated/reconstructed 

 Existing culvert crossings to be evaluated/reconstructed 

 Severe erosion and sediment deposits to be addressed 

 Failing utility stream crossings to be addressed 

 

STREAM ASSESSMENT PHOTOS: 

 

 

 



Walker Mill Road (BMP-13) 
City of Harrisburg, Dauphin County 

 

 

General Information 

Ownership:  Private 

Impacted Properties Anticipated: 1 

Watershed:  Paxton Creek 

Stream Restoration Length (ft):     600 

Restoration Prototype:   Veterans Park 

Location 

Latitude: 40.305650 

Longitude: -76.866050 

 

Pollutant Load Reduction                              

Stream Restoration TSS (lbs/yr): 69,000 

Cost ($/lb) 4.14 

 

Secondary Benefits 

Protects private property:  Yes 

Protects infrastructure:  Yes 

Publically accessible:  Yes 

 

Notes 

 Modify existing basin outfall structure 

 Over-excavate basin floor, install modified soils 

 Vegetate basin w/ wetland species 

 Vegetate surrounding area w/ native trees & shrubs  

 Conduct stabilization of basin berm and adjacent streambank 

 

STREAM ASSESSMENT PHOTOS: 
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NOTES:
1) THIS PLAN IS BASED ON AERIAL MAPPING BY NOREAST MAPPING
2) EXISTING CONDITION SITE FEATURES AND TOPOGRAPHY ARE BASED

ON A FIELD SURVEY BY RAUDENBUSH ENGINEERING, INC.,
PERFORMED IN APRIL 2017.

3) HORIZONTAL DATUM IS BASED UPON THE NORTH AMERICAN DATUM
OF 1983 [NAD83(2011)], PENNSYLVANIA STATE PLANE COORDINATE
SYSTEM, SOUTH ZONE.

4) VERTICAL DATUM IS BASED UPON THE NORTH AMERICAN VERTICAL
DATUM OF 1988 (NAVD88).

5) WETLAND DELINEATION PERFORMED BY VORTEX ENVIRONMENTAL,
INC IN APRIL 2017

6) PREDOMINANT SOILS IN THE PROJECT AREA ARE:
a. ATKINS SILT LOAM (At)
b. PHILO SILT LOAM (Ph)
c. WEIKERT SHALY SILT LOAM (WeE2) 25 TO 40% SLOPES
d. BRINKERTON AND ARMAGH SILT LOAMS (BtB2) 3 TO 8% SLOPES
e. BERKS SHALY SILT LOAM (BkD2) 15 TO 25% SLOPES
f. COMLY SILT LOAM (CoB2) 2 TO 8% SLOPES

5) THE FOLLOWING UTILITIES ARE KNOWN TO EXIST WITHIN THE LIMITS
OF EXCAVATION:

a. SANITARY SEWER
6) THE LOCATIONS OF UTILITIES AS SHOWN HEREON ARE BASED UPON

ABOVEGROUND FEATURES, SURFACE MARKINGS, FIELD
OBSERVATIONS, AND RECORD DRAWINGS PROVIDED BY UTILITY
COMPANIES. ACTUAL LOCATIONS OF UNDERGROUND UTILITIES AND
STRUCTURES MAY VARY FROM LOCATIONS SHOWN HEREON AND
ADDITIONAL BURIED UTILITIES AND STRUCTURES MAY BE
ENCOUNTERED. NO EXCAVATIONS WERE MADE DURING THE
PROGRESS OF THIS SURVEY TO LOCATE BURIED UTILITIES AND
STRUCTURES.

7) IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY
THE EXACT LOCATION AND DEPTH OF ALL UTILITY LINES PRIOR TO
THE START OF ANY CONSTRUCTION ACTIVITIES.

8) FLUVIAL SYSTEMS ARE DYNAMIC AND CHANGE OVER TIME.  THE
EXISTING CONDITIONS TOPOGRAPHY REPRESENTS THE CONDITIONS
AT THE TIME OF THE FIELD SURVEY.  DESIGN MODIFICATIONS MAY
BE NECESSARY TO ACCOMMODATE CHANGES IN SITE CONDITIONS
AT THE TIME OF CONSTRUCTION.  LANDSTUDIES SHALL BE
CONSULTED TO VERIFY THE EXISTING SITE CONDITIONS AND
IDENTIFY CONSTRUCTION MODIFICATIONS THAT MAY BE
NECESSARY BASED ON THOSE CONDITIONS.

9) IMPROVEMENTS OUTSIDE OF CHAPTER 105 PERMIT BOUNDARY ARE
SHOWN FOR REFERENCE ONLY. SEE "FINAL SUBDIVISION & LAND
DEVELOPMENT PLAN - PHASE I" OR "EROSION AND SEDIMENTATION
CONTROL PLAN" FOR SUSQUEHANNA UNION GREEN BY H.F. LENZ
FOR DESIGN INFORMATION.
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Introduction 
The Center for Watershed Protection, Inc. (the Center), through funding from the 

National Fish and Wildlife Foundation, assisted the municipalities within the Paxton 

Creek Watershed with an evaluation of potential stream restoration sites. The 13 stream 

sites were identified in the municipalities’ Joint Pollutant Reduction Plan (Joint PRP) 

which covers the Paxton Creek Watershed TMDL, Chesapeake Bay Plan PRP, Wildwood 

Lake PRP, and the UNT Spring Creek PRP. The stream sites were all located in the City of 

Harrisburg, Susquehanna Township, and Lower Paxton Township (Figure 1). 

Upon inspection, it was determined that several of the proposed stream restoration sites 

were not good candidates for restoration. Generally, the sites lacked the annual 

erosion to justify costly restoration design and construction, had topography that 

created difficult access for construction equipment, had the potential to damage 

habitat, or were politically not eligible due to a lack of landowner support. The Center 

determined that five of the 13 sites had potential for restoration. In order to aid in the 

identification of additional restoration sites, the Center engaged the Water Science 

Institute (WSI) to create a geographic information system (GIS) map of the watershed to 

indicate erosive and depositional conditions along streambanks in the Paxton Creek 

Watershed. The GIS process utilized Digital Elevation Models (DEMs) created by Light 

Detection and Ranging (LiDAR) data obtained in 2008, and 2016. The DEMs from the 

separate years were differenced against each other (2016 data subtracted from the 

2008 data), showing where the elevation of the streambank had changed negative 

(indicating erosion) and positive (indicating deposition). The process performed by WSI 

is referred to as creating a DEM of difference (DoD). The process assisted in the 

identification of another major reach of stream that had strong potential for restoration. 

The Center analyzed the erosion potential of six restoration sites (Figure 2). Five of the 

sites were selected from the municipalities’ Joint PRP. The final was selected from the 

DoD. In total, 10,335 linear feet of stream banks were assessed using the Bank 

Assessment for Non-point source Consequences of Sediment (BANCS) method. The 

potential sediment reduction benefits of stream restoration projects at those locations 

were calculated following the guidance of the Chesapeake Bay Program (CBP) Stream 

Restoration Expert Panel Report (Schueler and Stack 2014). Currently, the Pennsylvania 

Department of Environmental Protection (DEP) guidance discusses the application of 

two different methods in the CBP Stream Restoration Expert Panel Report, the default 

rate method, and the BANCS method. The two sediment calculation methods correlate 

to the Phase 5.3.2 Chesapeake Bay Watershed Model. As a result of changes for the 

Phase 6 Watershed Model, it is unclear how the existing stream restoration credit 
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reductions should be calculated and reported. The Center developed an approach 

that utilizes elements of the Phase 6 calculation method. The Center engaged the DEP 

to discuss the ability to use this method for sediment reduction reporting and believes it 

to be a logical approach. However, the DEP advised of the need for further evaluation 

before final approval is granted. 

 

Figure 1. Approximate area of stream analysis in Harrisburg, Susquehanna Township, and Lower 

Paxton Township. 
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Figure 2. Locations of six potential stream restoration sites. 
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DEMs of Difference 
After an initial reconnaissance of the 13 restoration sites provided in the Joint PRP and 

discussing the local landowner and political issues with the municipalities, field work by 

the Center yielded only five stream sites with the potential for restoration. The Joint PRP 

sediment reduction goal is significant at 1,625,053 lbs/yr, and with the need for future 

water quality improvement work within Paxton Creek, the Center sought to find another 

potential restoration site within the watershed.    

Therefore, the Center engaged the Water Science Institute (WSI) to create a GIS map 

of the watershed to indicate erosive and depositional conditions along streambanks in 

the Paxton Creek Watershed. The GIS process utilized LiDAR DEMs obtained from 2008 

and 2016. The DEMs were differenced against each other (2016 data subtracted from 

the 2008 data), showing where the elevation of the streambank had changed 

negative (indicating erosion) and positive (indicating deposition). The process 

performed by WSI is referred to as creating a DEM of difference (DoD). By scanning the 

resulting DoD GIS watershed map, an area of high erosion was apparent near 

coordinates 40.307081, -76.870258, in Susquehanna Township (Figure 3). The process 

assisted in the identification of another major reach of stream that had strong potential 

for restoration, which was added to the BMP list as BMP-17 (Figure 2).  

Further analysis was also performed with the DoD GIS map in an attempt to measure 

the erosion and depositional changes that occurred. While this analysis was not entirely 

successful due to various issues, such as removing inaccurate water surface elevation 

data and accurately determining the error in measurement, the analysis is a very 

promising direction for future study.   

As the greatest error propagated through the analysis is due to the older, less 

sophisticated 2008 LiDAR information, WSI was employed to fly drones over BMPs-5, -12, 

and -17, to gather photogrammetry data that could be processed into highly accurate 

GIS DEMs. The drone gathered DEMs were then differenced against the much more 

accurate 2016 data set, eliminating the need to utilize the 2008 LiDAR data. The 

resulting report from WSI is included as Appendix C. 

Please note that the WSI analysis accidentally refers to BMP -17 as BMP -10, did not 

analyze the entirety of BMP -17, and misplaced BANCS data for BMP -17 with the actual 

BMP -10 data. 
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Figure 3. DoD map of Paxton Creek indicating erosion (in blue) and deposition (in red). The site 

would later be chosen for analysis as BMP-17 utilizing the BANCS method. 

BANCS Assessment 
Protocol 1 of the Stream Restoration Expert Panel (Schueler and Stack 2014) provides an 

annual mass nutrient and sediment reduction credit for qualifying stream restoration 

practices that prevent channel or bank erosion that would otherwise be delivered 

downstream from an actively enlarging or incising stream. This protocol allows for credit 

estimation through both a modeling approach (i.e., BANCS assessment) or monitoring 

approach. A BANCS assessment was conducted for six proposed stream restoration 

sites (Figure 2).   

Method 
The BANCS model evaluates bank characteristics and flow distribution along river 

reaches through quantitative assessments of Bank Erosion Hazard Index (BEHI) and 

Near-Bank Stress (NBS). The BEHI is a field method to evaluate bank erodibility potential 

at a typical study bank or a study bank length. Several bank characteristics are 

measured including top of bank and bankfull height, rooting depth, root density, bank 
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angle, percent bank protection, bank composition, and bank material stratification. 

NBS is used to estimate bank stress associated with bankfull flows. The use of stream 

pattern, shape, and depositional areas provides a rapid method to estimate NBS for a 

study reach for general assessment. The BEHI is used in conjunction with NBS to predict 

bank erosion quantities and rate of erosion using existing bank erodibility curves, which 

are graphs that relate combinations of BEHI and NBS ratings with actual erosion rates 

(Rosgen, 2001; U.S. FWS, 2016a; U.S. FWS, 2016b). Estimated erosion rates from the bank 

erodibility curves are then multiplied by the bank height, length of a similar bank 

condition, and the soil bulk density, providing an estimate of sediment loss per year. 

During May 2018 to February 2019, Center staff performed BANCS assessments on the six 

stream sites (Figure 2). Using GPS-enabled field tablets, the team identified, mapped, 

photo documented, and completed a BANCS assessment for each eroding bank in the 

identified reach. The data was then imported from the field tablet into a series of 

spreadsheets, which provides both specific data on each bank, as well as a summary 

of all banks in the study reach. The results of this analysis are represented in Appendix A. 

A map depicting each erosive stream segment analyzed during the field work is also 

provided in Appendix A.  

Bulk Density 
The CBP Stream Restoration Expert Panel Report recommends that each project require 

its own bulk density analysis from multiple locations within the stream channel. Bulk 

density has a large impact on the estimated annual sediment loading rate, as it is the 

bulk density (in lb/ft3) which is multiplied by the volume of sediment eroded (in ft3) to 

obtain the load of sediment removed (in lb). 

Bulk density samples were collected by Dr. Robert Walter of WSI. A shovel was used to 

remove approximately 4 cups of soil from representative locations along the 

streambank profiles of BMPs -04, -05, -09, -10, and -12. Bulk density sample analysis was 

conducted by Dr. Robert Walter of WSI and analyzed in his laboratory at Franklin and 

Marshall College.  

The average bulk density for all the samples obtained was applied to the BANCS 

calculations to obtain an estimated sediment load. The average result was utilized for 

two reasons. First, this report is providing further information for planning and prioritizing 

stream restoration projects. The design parameters and precise boundaries are not 

known as of this time. Once the design boundaries are known, bulk density samples 

should be obtained from several representative locations along the stream bank within 

the boundaries of the restoration and utilized for site-specific crediting. Second, a CBP 

workgroup is reviewing Protocol 1 in order to make recommendations to improve its 

guidance and methods on how soil bulk density samples should be collected and 

analyzed. Therefore, the requirements for sample collection may change. 

The soil bulk density results are summarized in Table 1. The procedure used to determine 

soil bulk density from the watershed representative samples is included as Appendix B. 
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Table 1. Bulk density results for selected banks. 

Site ID Bulk Density (lbs/ft3) 

BMP-04 76.16 

BMP-05A 72.42 

BMP-05B 76.16 

BMP-09A 69.92 

BMP-10A 67.42 

BMP-10B 72.42 

BMP-12A 69.30 

BMP-12B 74.91 

BMP-12C 69.30 

Average of Bulk Density Samples 72.42 

 

BANCS Results 
The results of the BANCS analysis are provided in Appendix A. Each stream segment is 

listed with the ID, length, height, erosion rate without crediting qualifiers (no sediment 

delivery ratios or performance efficiencies), erosion load without crediting qualifiers, 

and the erosion load as calculated in three variations using DEP and CBP requirements 

for sediment crediting.  

Stream Restoration Crediting in the Chesapeake Bay Program  
Currently, the CBP is operating under the Phase 6 Watershed Model. However, much of 

the DEP guidance that exists for MS4 crediting is based on the Phase 5.3.2 Watershed 

Model. As a result of the changes for the Phase 6 Watershed Model, there is limited 

guidance as to how stream restoration reductions should be calculated and reported. 

The Center developed an approach utilizing aspects of the sediment delivery ratio in 

the Phase 6 stream restoration calculation method.  

Default Rate 

The DEP MS4 guidance currently includes two different generic loading rate values that 

may be applied as a “default rate” for stream restoration crediting. The first comes from 

the Streambank Restoration Expert Panel Report (Schueler and Stack 2014). The 

document provides a default rate value of 44.88 lbs/ft/yr to be applied to stream 

restoration projects. However, the DEP MS4 guidance document, “National Pollutant 

Discharge Elimination System (NPDES) Stormwater Discharges from Small Municipal 

Separate Storm Sewer Systems Pollutant Reduction Plan (PRP) Instructions” (PRP 

Instructions) states: 

Where existing sediment loads were calculated using modeling at a local 

watershed scale, the default rate to be used is 115 lb/ft/yr. This default rate 

comes from a convergence of MapShed modeled streambank erosion loads 

from a group of urbanized watersheds, the 248 lb/ft default edge-of-field (EOF) 

rate in the Expert Panel Report with the 50% efficiency uncertainty factor 

specified for the Protocols applied, and field data were collected following the 
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BANCS methodology where projects have been implemented and load 

reductions calculated using the Protocols (pg. 3). 

However, the PRP Instructions further states: 

NOTE – Use of default effectiveness values (44.88 lb/ft/yr and 115 lb/ft/yr) will be 

accepted for the subsequent permit term. It is recommended that the data 

required to complete load calculations using the Protocols be collected during 

the design phase for use in subsequent load reduction calculations (pg. 3). 

As the Joint PRP for Paxton Creek provided the default rate of 115 lb/ft/yr for planning 

level stream restoration analysis, the Center utilized the same value as PRP Crediting 

Option 1. To calculate the sediment reductions from a stream restoration project, the 

length of the stream segment is simply multiplied by the default rate of 115 lbs/ft/yr to 

obtain a sediment load reduced per year. There is no use of the soil bulk density as 

there is in the BANCS method. Consistent with the CBP Stream Restoration Protocol, the 

Center strongly encourages the use of the BANCS stream restoration crediting protocols 

over the use of the default rate to gain a more thorough understanding of the erosive 

losses within the stream channel. 

Sediment Delivery Ratios 

The current Phase 5.3.2 PRP crediting method utilizing Protocol 1 in the CBP Expert Panel 

Report requires that sediment load calculated from the BANCS assessment must be 

multiplied by a sediment delivery ratio of 0.181. The ratio is required as the Phase 5.3.2 

model predicts that of the sediment erosion predicted from the BANCS assessment, only 

0.181 lb of every 1 lb will reach the Chesapeake Bay.  

Instead of one generic sediment delivery ratio, as in the Phase 5.3.2 model, the Phase 6 

model now has two sediment delivery ratios:  one that is applied to calculate “stream-

to-river” losses, and one that is applied to account for “river-to-bay” losses. Further, the 

stream-to-river losses have been discretized to provide specific delivery ratios to each 

of the major stream segments within the Chesapeake Bay watershed. The specific 

stream-to-river sediment delivery ratio for the sections of Paxton Creek that were 

analyzed is 0.4042622. The river-to-bay sediment delivery ratio is 0.4688981. In order to 

calculate the load delivered to the Chesapeake Bay, the stream-to-river and river-to-

bay sediment delivery ratios are multiplied together yielding a value of 0.190. The 

product of those two delivery ratios replaces the 0.181 ratio that is was generically 

applied in the Phase 5.3.2 model. 

For the purposes of local MS4 implementation and local water quality restoration as a 

primary focus from DEP, the Center explored adaptations to the CBP Phase 6 methods 

to estimate pollutant load reductions from stream restoration projects. The Center 

engaged the DEP to discuss the potential to use only the stream-to-river sediment 

delivery ratio for PRP crediting, as the Commonwealth may apply the river-to-bay ratio 

to determine Pennsylvania crediting. The DEP was not able to issue a final approval of 

the method at this time, as there are ongoing conversations regarding stream 

restoration crediting in the CBP Office. However, for the analysis provided herein, only 
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the stream-to-river ratio of 0.4042622 is utilized to determine the Phase 6 credit model 

sediment reductions without the application of the river-to-bay ratio.  

Restoration Efficiencies 

The CBP Stream Restoration Expert Panel requires that a 50% restoration efficiency must 

be applied to the nutrient and sediment PRP load reductions, to account for the 

uncertainty in the effectiveness of the stream restoration activity. However, the current 

Protocol allows for up to 100% restoration efficiency to be applied for pre and post 

construction monitoring. There is currently a CBP workgroup that is seeking to update 

Protocol 1 from the Expert Panel Report. As of the submission of this report, the 

workgroup is strongly considering providing varying levels of restoration efficiency 

based on the level of monitoring effort performed in both pre and post construction 

phases.  For example, a 75% restoration efficiency may be provided by the workgroup 

for instances where BANCS analysis is performed, bulk density samples are obtained, 

and bank profiles are created using cross section data for both pre and post 

construction monitoring. Greater efficiencies may be applied by engaging in more 

extensive and robust pre and post construction monitoring over longer periods of time. 

PRP Crediting Options 
There are several considerations in determining the appropriate strategy for crediting 

stream restoration projects, such as utilizing the default rate, or determining the 

appropriate sediment delivery ratios and restoration efficiencies. Further, the sediment 

reduction crediting methodologies are ever evolving. The Center has provided three 

separate PRP Crediting Options for the municipalities to assist in determining the most 

beneficial method to calculate the sediment erosion from the banks analyzed, 

including the default rate applied to the lengths of stream with eroding banks, the CBP 

Phase 5.3.2 method with a 50% efficiency, and the CBP Phase 6 method with a 50% 

efficiency applied. The 50% efficiency was chosen as it is the baseline credit provided 

with no additional monitoring work required. The PRP Crediting Options are summarized 

in Table 2. However, if the municipalities choose to engage in monitoring, the BANCS 

crediting values may be obtained for both the Phase 5.3.2 and the Phase 6 by 

multiplying the desired efficiency by the Erosion Load provided in the Bank Erosion 

Summary Tables provided for each BMP in Appendix A. If the Phase 5.3.2 result is 

desired, multiply the product by 0.181 to apply the sediment delivery ratio. If the Phase 

6 result is desired, multiply by 0.4042622 to determine the stream to river sediment 

delivery or by 0.190 to determine the load delivered to the Chesapeake Bay.  

Table 2. PRP crediting options. 

PRP Crediting Option Description 

1- Default Rate 
115 lbs/ft/yr multiplied by the length of stream 

segment analyzed 

2- Phase 5.3.2 BANCS Method with 50% 

Efficiency 

Stream-to-river sediment delivery ratio of 0.181 

applied with a 50% restoration efficiency 

3- Phase 6 BANCS Method with 50% 

Efficiency 

Stream-to-river sediment delivery ratio of 

0.4042622 applied with a 50% restoration 

efficiency 
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Results and Discussion 

DEMs of Difference 
After an initial reconnaissance of the 13 restoration sites provided in the Joint PRP and 

discussing the local landowner and political issues with the municipalities, field work by 

the Center yielded only five stream sites with the potential for restoration. With the 

significant Joint PRP sediment reduction goal at 1,625,053 lbs/yr, the Center sought to 

find another potential restoration site within the watershed by utilizing the DoD map 

created by the WSI. Analysis of the DoD GIS watershed map indicated a stream reach 

with high erosion near coordinates 40.307081, -76.870258, in Susquehanna Township 

(Figure 3). The process assisted in the identification of another major reach of stream 

that had strong potential for restoration, which was added to the BMP list as BMP-17 

(Figure 2).  

Further analysis was also performed with the DoD GIS map to measure the erosion and 

depositional changes that occurred between the 2008 to 2016 LiDAR data sets. The 

analysis was not fully successful but was determined to contain a great deal of 

potential, and guided the Center to several key questions that must be resolved to 

implement this measurement technique in the future. For example, the Center 

determined the need to develop a cost and time effective method to eliminate the 

data noise that occurs when generating DEMs across stream channels. The data noise 

occurs due to LiDAR’s inability to penetrate water surfaces. When differenced, the data 

noise gives a false sense of change where none may have occurred. Another key area 

of future study is the quantification of the error in measurement, which is key in 

accurately understanding the measurement data.   

As the greatest error propagated through the analysis is due to the older, less 

sophisticated 2008 LiDAR information, WSI was employed to fly drones over BMPs -5, -12, 

and -17, to gather photogrammetry data that could be processed into highly accurate 

GIS DEMs. The drone flybys occurred during late November and early December 2018. 

The DEMs processed from the drone photogrammetry were differenced against the 

much more accurate 2016 data set, eliminating the need to utilize the 2008 LiDAR data. 

The intent was to produce a much more accurate DoD. The resulting report from WSI is 

included as Appendix C. 

While the error was decreased by differencing the more accurate data sets, the length 

of the differencing data analysis was decreased significantly (from 2016 to 2018 

compared to 2008 to 2016) resulting in a less thorough change analysis. Additionally, 

further investigation is required to determine precisely how much more accurate the 

2016 to 2018 differenced data is, and if the increased accuracy is worth the cost 

associated with gathering the data. 

The WSI drone analysis is included as Appendix C. Note the WSI analysis accidentally 

refers to BMP -17 as BMP -10, analyzed a small section of BMP -17, and misplaced 

BANCS data for BMP -17 with the actual BMP 10 data. 
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PRP Crediting Options 
A summary of the results of the PRP crediting calculations is provided in Table 3. 

Additionally, in Table 3 the results of the BANCS analysis are provided but with no 

crediting qualifiers applied (i.e. no percent efficiency and no sediment delivery ratio). 

The default rate calculation yields a substantial sediment reduction for all of the stream 

sites analyzed. Due to the increased sediment delivery ratio, the Phase 6 BANCS 

method calculation values are consistently greater than the Phase 5.3.2 method. 

However, comparing the BANCS analysis with no crediting qualifiers results to the 

default rate calculation results, yields four BMPs (-05, -09, -10, and -17) that have greater 

erosion rates calculated from the BANCS with no crediting qualifiers.  

The fact is important to note and is the central parameter selected in the prioritization 

of these stream restoration projects.  As described in the BANCS Assessment Method 

section above, the BANCS analysis factors in site specific characteristics such as top of 

bank and bankfull height, rooting depth, root density, bank angle, percent bank 

protection, bank composition, soil bulk density, as well as stream pattern, shape, and 

depositional areas. However, as described in the Default Rate section of this report, the 

default rate calculation does not apply any site-specific characteristics of the bank or 

the stream channel and is simply the product of multiplying the length of a stream 

segment by 115 lbs/ft/yr to obtain a sediment load reduced per year.  

Table 3. Summary of the sediment reductions associated with each PRP crediting options with 

the results of the BANCS method with no crediting qualifiers applied. 

PRP 

Crediting 

Option 

BMP-04 BMP-05 BMP-09 BMP-10 BMP-12 BMP-17 Totals 

Potential 

Restoration 

Length (ft) 
458.8 818.1 1,833.0 1,921.4 911.1 4392.8 10,335.2 

Default Rate 

(lb/yr) 52,762 94,082 210,795 220,961 104,777 505,172 1,188,549 

BANCS with 

No Crediting 

Qualifiers 

(lb/yr) 

37,291 137,867 444,508 240,001 51,567 1,072,228 1,983,462 

Phase 5.3.2 

BANCS 

Method with 

50% 

Efficiency 

(lb/yr) 

3,375 12,477 40,228 21,720 4,667 97,037 179,504 

Phase 6 

BANCS 

Method with 

50% 

Efficiency 

(lb/yr) 

7,538 27,867 89,849 48,512 10,423 216,731 400,920 
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Prioritization 
As discussed in the Default Rate section above, the PADEP is allowing for the use of the 

default rate calculation for crediting during the current permit term. However, PADEP 

also recommends that the data is gathered to calculate reductions using Protocol 1 of 

the Stream Restoration Expert Panel Report. The primary load reduction calculation in 

Protocol 1 is the BANCS method. 

While the credit from the default rate calculation is greater than the other PRP Crediting 

Options, and is easy to calculate, it is beneficial to compare this credit value with the 

BANCS results with no crediting qualifiers applied. As the BANCS method is determined 

from site specific parameters, comparing the default rate results with the BANCS 

provides perspective on whether a proposed project will not simply obtain sediment 

credit, but will deliver environmental benefit by reducing bank erosion and providing 

biological uplift. In order to evaluate the relationship between the BANCS results with no 

crediting qualifiers applied, and the default rate calculation, a ratio was created using 

the following equation: 

𝐵𝐴𝑁𝐶𝑆 𝑡𝑜 𝐷𝑒𝑓𝑎𝑢𝑙𝑡 𝑅𝑎𝑡𝑖𝑜 =
𝐵𝐴𝑁𝐶𝑆𝑁𝑜 𝑄𝑢𝑎𝑙𝑖𝑓𝑖𝑒𝑟𝑠

𝐷𝑒𝑓𝑎𝑢𝑙𝑡 𝑅𝑎𝑡𝑒 𝐶𝑎𝑙𝑐
 

There are four stream sites, identified as BMPs -05, -09, -10, and -17, that have a BANCS 

to Default Ratio greater than 1 (Table 4). Before reducing the sediment reduction 

values by assuming a 50% efficiency and applying a sediment delivery ratio, these 

projects would deliver a greater sediment reduction on average than 115 lb/ft/yr. These 

four projects have the potential to greatly increase water quality and not just obtain 

sediment reduction numbers for crediting purposes alone. Therefore, BMPs -05, -09, -10, 

and -17 should be prioritized for implementation over BMPs -04 and -12. Of the four 

prioritized projects, BMPs -09 and -17 have BANCS to Default Ratios greater than 2. As 

such, BMPs -09 and -17 are recommended as the top two priority projects. 

Susquehanna Township owns a vast majority of the land surrounding BMP-17, and 

therefore it is recommended that BMP-17 is the top priority project due to the need for 

restoration, the potential for true biological uplift through restoration, and that 

landownership rests with Susquehanna Township. The list of prioritized projects and 

summary reason for their ranking is provided in Table 4. 
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Table 4. Prioritized list of projects analyzed in the Paxton Creek Watershed. 

Project BMP ID 

BANCS w/ no 

Qualifiers to 

Default Rate Calc 

Ratio 

Prioritization Rank Reason for Ranking 

BMP-17 2.12 1 
Township owns land, 

and highest ratio 

BMP-09 2.11 2 
High ratio and project 

is upstream of BMP-17 

BMP-10 1.09 3 

Project is immediately 

upstream of BMP-17 

and contains a great 

deal of deposition 

that may be eligible 

for increased 

crediting 

BMP-05 1.47 4 

Located adjacent to 

Veteran’s Park with 

ease of property 

access, high ratio 

BMP-04 0.71 5 

Located adjacent to 

Veteran’s Park with 

ease of property 

access, low ratio 

BMP-12 0.49 6 Lowest ratio 

 

The Joint PRP sets a sediment reduction goal of 1,625,053 lb/yr. A summary of the PRP 

Crediting Options is available in Table 5. Note that if all six of the stream sites analyzed 

are restored by the lengths that were analyzed and documented for each BMP in the 

Appendix A, the municipalities would accomplish a 1,188,549 lb/yr sediment reduction, 

which is 73% of the total load reduction goal. 

Table 5. Comparison of BANCS results with the municipalities’ Joint PRP required sediment 

reduction. 

PRP 

Crediting 

Option 1 

Default Rate 

(lbs/yr) 

BANCS 

with No 

Crediting 

Qualifiers 

(lb/yr) 

PRP Crediting 

Option 2 Phase 

5.3.2 BANCS 

Method with 50% 

Efficiency (lbs/yr) 

PRP Crediting 

Option 3 Phase 6 

BANCS Method 

with 50% 

Efficiency (lbs/yr) 

PRP Required 

Sediment 

Reduction 

(lbs/yr) 

1,188,549 1,983,462 179,504 400,920 1,625,053 
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Summary 
The Center evaluated the 13 proposed stream restoration sites (BMPs) from the 

municipalities Joint PRP. it was determined that several of the proposed stream 

restoration sites were not good candidates for restoration due to a number of issues, 

such as lack of erosion, presence of bedrock, potential loss of valuable habitat, and 

lack of landowner support. However, the Center found five BMPs from the list of 13 that 

were good candidates for restoration. Using LiDAR data to create a DoD aided in 

finding a sixth project for evaluation, and yielded several key areas for future study that 

will hopefully lead to the ability to use this change detection practice as a means to 

accurately measure the erosion and deposition within a stream corridor. For the current 

study however, a BANCS analysis was performed to evaluate the erosive potential and 

generate three sediment crediting options for the six BMPs. The sediment crediting 

values were used with other factors to prioritize the restoration sites for implementation.   

The PADEP is allowing for the use of the default rate calculation for crediting during the 

current permit term. Which is simply the product of multiplying the length of stream 

restoration proposed by 115 lb/ft/yr, contains no information about the stream itself, or 

how actively it is eroding. While the credit from the default rate calculation is greater 

than the other PRP Crediting Options, and is easy to calculate, it is beneficial to 

compare this credit value with one derived from actual site-specific physical 

parameters within the stream channel. As restoration efforts are costly, focusing on 

projects that both receive sediment reduction credit and provide actual environmental 

benefit through biological uplift is recommended. Therefore, a ratio was derived by 

dividing the BANCS results with no crediting qualifiers applied by the default rate 

calculation results. The ratio was used with other factors to rank and prioritize the 

projects for implementation. Through conversation with the municipalities, it is 

determined that the highest priorities are BMPs-17 and -9.  
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Appendix A. Stream Site Pictures with BANCS Analysis Areas Identified 
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Bank Erosion Summary Table for BMP-04 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

04_1LB 28.7 3.5 76.0 2183.5 3302.4 197.6 441.4 

04_2RB 32.5 4.4 95.6 3105.5 3736.1 281.0 627.7 

04_3RB 24.1 3.5 76.0 1828.8 2765.9 165.5 369.7 

04_4LB 101.3 6.3 136.9 13864.6 11649.5 1254.8 2802.5 

04_7RB 44.2 3.2 69.5 3073.2 5083.7 278.1 621.2 

04_8LB 58.3 3.0 65.2 3796.5 6698.8 343.6 767.4 

04_10RB 78.6 4.0 86.9 6830.1 9038.7 618.1 1380.6 

04_17LB 71.1 1.5 32.6 2317.6 8178.7 209.7 468.5 

04_14RB 20.1 1.6 14.5 290.7 2308.3 26.3 58.8 

Total 458.8   37,291 52,762 3,375 7,538 
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Bank Erosion Summary Table for BMP-05 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

05_1RB 9.8 1.6 46.3 453.6 1125.5 41.1 91.7 

05_2LB 7.4 1.5 13.6 99.9 845.9 9.0 20.2 

05_03RB 54.0 5.1 110.8 5984.7 6211.7 541.6 1209.7 

05_04LB 73.2 4.1 190.0 13917.8 8423.0 1259.6 2813.2 

05_5LB 38.1 4.6 99.9 3808.0 4382.1 344.6 769.7 

05_6RB 26.1 5.0 231.7 6053.4 3004.1 547.8 1223.6 

05_7RB 58.4 6.6 305.9 17868.0 6717.6 1617.1 3611.7 

05_8LB 105.1 7.7 356.9 37491.4 12081.5 3393.0 7578.2 

05_09RB 63.4 6.5 32.9 2088.3 7288.5 189.0 422.1 

05_10RB 37.8 5.4 117.3 4431.3 4343.8 401.0 895.7 

05_11RB 43.0 4.2 194.7 8369.6 4944.6 757.4 1691.7 

05_12LB 60.4 4.5 208.6 12591.9 6943.2 1139.6 2545.2 

05_13RB 44.1 3.7 80.4 3548.9 5077.2 321.2 717.3 

05_14LB 50.0 1.7 36.9 1846.6 5750.1 167.1 373.3 

05_15LB 54.3 2.9 210.0 11407.9 6246.9 1032.4 2305.9 

05_16RB 5.0 1.7 98.5 488.6 570.5 44.2 98.8 

05_17LB 10.4 1.9 41.3 429.0 1195.1 38.8 86.7 

05_20RB 28.4 2.7 58.7 1665.1 3264.4 150.7 336.6 

05_21LB 19.1 3.6 78.2 1491.0 2192.4 134.9 301.4 

05_23RB 25.2 5.9 128.2 3230.0 2897.9 292.3 652.9 

05_24LB 5.0 5.5 119.5 601.9 579.3 54.5 121.7 

Total 818.4   137,867 94,086 12,477 27,867 
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Bank Erosion Summary Table for BMP-09 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

09_1LB 15.0 9.0 417.1 6256.8 1725.0 566.2 1264.7 

09_2LB 189.8 4.9 227.1 43105.7 21828.3 3901.1 8713.0 

09_3LB 53.4 4.9 354.8 18945.9 6140.2 1714.6 3829.6 

09_4LB 38.1 4.0 289.7 11040.5 4383.2 999.2 2231.6 

09_5LB 36.2 6.9 319.8 11570.8 4161.0 1047.2 2338.8 

09_6LB 35.8 6.4 139.0 4982.1 4120.7 450.9 1007.0 

09_7LB 103.9 4.2 121.7 12644.5 11952.3 1144.3 2555.8 

09_8LB 37.1 4.6 133.2 4944.9 4267.8 447.5 999.5 

09_9LB 48.8 3.7 80.4 3925.7 5616.3 355.3 793.5 

09_10LB 19.0 3.4 430.9 8185.9 2184.8 740.8 1654.6 

09_11LB 57.6 3.9 494.2 28466.9 6623.7 2576.3 5754.0 

09_12RB 31.5 3.4 246.2 7764.8 3626.7 702.7 1569.5 

09_13RB 12.8 2.0 43.4 558.3 1477.7 50.5 112.9 

09_14RB 86.2 3.0 217.2 18721.3 9910.0 1694.3 3784.1 

09_15RB 36.0 3.1 89.8 3229.3 4135.7 292.3 652.7 

09_16RB 29.6 2.7 24.4 723.6 3404.9 65.5 146.3 

09_17RB 30.8 2.9 26.3 808.4 3541.3 73.2 163.4 

09_18RB 203.5 2.6 23.5 4790.3 23406.7 433.5 968.3 

09_19RB 65.9 3.4 430.9 28387.7 7576.6 2569.1 5738.0 

09_21RB 30.0 3.8 176.1 5283.5 3450.0 478.2 1068.0 

09_22RB 199.9 10.2 472.7 94495.0 22987.4 8551.8 19100.4 

09_23RB 26.5 5.1 236.4 6257.7 3044.6 566.3 1264.9 

09_24RB 130.8 4.1 296.9 38823.5 15037.4 3513.5 7847.4 

09_25RB 134.1 5.2 376.6 50492.5 15420.0 4569.6 10206.1 

09_26RB 48.2 2.8 81.1 3908.2 5541.4 353.7 790.0 

09_27RB 72.4 3.6 78.2 5664.6 8329.2 512.6 1145.0 

09_28RB 60.0 2.7 342.2 20530.1 6900.0 1858.0 4149.8 

Total 1832.9   444,508 210,793 40,228 89,849 
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Bank Erosion Summary Table for BMP-10 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

10_1LB 29.7 5.2 150.6 4477.8 3418.7 405.2 905.1 

10_2LB 135.6 5.0 289.7 39278.4 15593.9 3554.7 7939.4 

10_3RB 55.0 5.9 273.4 15047.6 6328.4 1361.8 3041.6 

10_4RB 45.2 5.0 45.3 2047.0 5201.1 185.3 413.8 

10_5RB 84.1 5.9 106.8 8978.7 9666.7 812.6 1814.9 

10_6RB 137.0 3.0 27.2 3721.5 15759.6 336.8 752.2 

10_7LB 76.5 4.1 37.1 2837.6 8792.5 256.8 573.6 

10_8LB 188.1 3.4 98.5 18528.8 21635.6 1676.9 3745.2 

10_9RB 73.6 2.6 23.5 1731.4 8459.9 156.7 350.0 

10_10LB 127.7 3.2 92.7 11833.5 14681.3 1070.9 2391.9 

10_11LB 79.9 2.9 26.3 2098.2 9191.7 189.9 424.1 

10_12LB 54.6 2.7 48.9 2671.1 6284.1 241.7 539.9 

10_13LB 80.1 1.4 12.7 1014.7 9208.3 91.8 205.1 

10_14LB 34.2 4.9 106.5 3642.0 3934.5 329.6 736.2 

10_15RB 78.1 2.4 43.4 3392.0 8977.6 307.0 685.6 

10_16RB 169.1 2.7 24.4 4133.4 19448.7 374.1 835.5 

10_17_RB 38.5 3.1 224.5 8641.2 4426.6 782.0 1746.7 

10_18_RB 25.5 2.9 210.0 5350.2 2929.8 484.2 1081.5 

10_19_LB 61.3 6.2 449.0 27521.5 7049.2 2490.7 5563.0 

10_20_LB 41.5 3.0 217.2 9005.7 4767.1 815.0 1820.3 

10_21_LB 35.8 5.2 376.6 13484.0 4117.9 1220.3 2725.5 

10_22_LB 37.6 2.0 144.8 5452.0 4329.0 493.4 1102.0 

10_23_LB 55.5 2.8 202.8 11246.9 6378.8 1017.8 2273.4 

10_24_LB 62.6 2.6 188.3 11790.4 7201.4 1067.0 2383.2 

10_25_RB 71.0 3.5 253.5 17994.5 8164.5 1628.5 3637.2 

10_26_RB 29.3 2.4 21.7 636.1 3367.0 57.6 128.6 

10_27_RB 14.3 5.2 241.0 3445.1 1643.9 311.8 696.4 

Total 1,921.4   240,001 220,958 21,720 48,512 
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Bank Erosion Summary Table for BMP-12 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

12_1RB 113.8 1.3 2.7 308.9 13082.8 28.0 62.4 

12_2RB 28.5 3.2 69.5 1982.3 3279.2 179.4 400.7 

12_3RB 72.1 2.7 58.7 4226.5 8286.1 382.5 854.3 

12_4RB 48.1 2.6 150.6 7242.9 5529.8 655.5 1464.0 

12_5RB 90.8 4.1 89.1 8085.1 10438.6 731.7 1634.3 

12_6RB 39.9 3.5 76.0 3034.6 4589.6 274.6 613.4 

12_7RB 112.6 2.0 18.1 2038.4 12948.1 184.5 412.0 

12_8RB 94.5 3.8 8.3 780.4 10870.6 70.6 157.7 

12_9RB 86.4 2.3 50.0 4317.2 9936.0 390.7 872.6 

12_10RB 67.6 1.7 49.2 3328.0 7771.9 301.2 672.7 

12_11RB 45.4 2.3 50.0 2270.8 5226.2 205.5 459.0 

12_12RB 111.5 2.7 125.1 13952.1 12822.1 1262.7 2820.2 

Total 911.1   51,567 104,781 4,667 10,423 
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Bank Erosion Summary Table for BMP-17 
 

ID 
Length 

(ft) 

Height 

(ft) 

Erosion 

Rate 

(lbs/ft/yr) 

Erosion 

Load 

(lbs/yr) 

PRP 

Crediting 

Option 1 

Default 

Rate 

(lbs/yr) 

PRP 

Crediting 

Option 2 

Phase 

5.3.2 Bay 

Method 

50% Eff. 

(lbs/yr) 

PRP 

Crediting 

Option 3 

Phase 6 

Bay 

Method 

50% Eff. 

(lbs/yr) 

17_1_RB 64.9 5.6 259.5 16854.7 7468.2 1525.4 3406.9 

17_10_RB 230.2 6 434.5 100010.1 264770.0 9050.9 20215.1 

17_12_RB 35.5 2.8 129.8 4608.7 4084.2 417.09 931.6 

17_14_LB 81.5 5.7 165.1 13462.9 9377.0 1218.4 2721.3 

17_15_LB 78.6 6.3 798.4 62734.9 9036.3 5677.5 12680.7 

17_17_RB 69.7 3.7 267.9 18687.2 8020.6 1691.1 3777.3 

17_2_LB 18.3 3.2 69.5 1270.4 2101.5 115.0 256.8 

17_3_RB 79.7 4.8 222.5 17721.9 9161.1 1603.8 3582.1 

17_30_RB 488.8 6.1 176.7 86375.3 56216.1 7817.0 17459.1 

17_31_RB 337.5 3.1 89.8 30308.3 38815.1 2742.9 6126.3 

17_4_LB 113.2 4.7 136.1 15414.3 13020.5 1395.0 3115.7 

17_41_RB 241.0 5.2 150.6 36302.2 27716.0 3285.3 7337.8 

17_5_RB 126.1 4.6 213.2 26874.5 14496.5 2432.1 5432.2 

17_53_LB 275.6 6.1 176.7 48695.6 31692.8 4407.0 9842.9 

17_55_LB 126.8 6.5 301.3 38186.0 14577.1 3455.8 7718.6 

17_57_LB 126.5 5.5 398.3 50400.9 14552.5 4561.3 10187.6 

17_6_RB 96.9 6 278.1 26939.0 11140.6 2438.0 5445.2 

17_7_LB 260.5 5.5 99.6 25940.8 29960.0 2347.6 5243.4 

17_70_LB 384.1 6.7 310.5 119278.1 44174.0 10794.7 24109.8 

17_73_LB 134.6 5.4 156.4 21051.6 15477.2 1905.2 4255.2 

17_74_LB 391.8 5.4 391.1 153222.8 45059.9 13866.7 30971.1 

17_77_LB 53.0 6.1 441.7 23411.9 6094.9 2118.8 4732.3 

17_78_LB 44.5 5.2 113.0 5028.5 5118.9 455.1 1016.4 

17_79_LB 147.2 5 362.1 53287.7 16924.6 4822.6 10771.1 

17_8.5_RB 78.0 4.7 340.4 26532.6 8964.8 2401.2 5363.1 

17_8_RB 158.4 5.9 170.9 27072.2 18216.8 2450.0 5472.1 

17_80_LB 103.5 4.3 199.3 20624.5 11901.3 1866.5 4168.9 

17_9_RB 46.4 2.3 41.6 1931.0 5333.0 174.8 390.3 

Total 4,392.8   1,072,228 505,171 97,037 216,731 
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Appendix B. Procedure for Determining Soil Bulk Density 
 

Obtain Dry Sample (Oven Dry @ ~65°C overnight) 

 

1. Start with ~25 g dry soil and gentle break apart with fingers over clean scrap 

paper (i.e., discarded, clean printer paper works well). Hand pick out obvious 

large rock or mineral particles or pieces of organic material > 2 mm in size. 

2. Use a 2 mm sieve to remove all particles larger than sand.  

3. Use mortar and pestle to gently break >2 mm soil aggregates, if any, into <2 

mm particles. Note: preserve mineral and rock fragments, and organic matter 

>2 mm in a separate cube but do not use for bulk density measurement.  

4. Obtain a clean, dry plastic cube (provided by Prof. Walter). 

Plastic Cube = 8 cc (2x2x2 cm) 

http://www.ascscientific.com/boxes.html 

5. Weigh and record mass of empty cube to two decimal places (place small 

piece of cellophane tape over hole, if present, and include that measurement 

of mass of “empty cube”). 

11. Fill with distilled water to top of cube and weigh (repeat at least three times 

on same cube). Record the average mass and standard deviation (use Excel to 

calculate). Use this average to determine volume of the cube (assume distilled 

water at air temperature has a density of 1.00 g/cm3). 

10. Empty cube and completely dry cube (use compressed air if necessary). 

6. Fill with < 2 mm soil, tamp down “finger tight,” close lid, and tap on table to 

settle particles.  

7. Remove lid and add soil until cube is filled. Tamp down gently, level off 

sample to top of cube using plastic straight edge and replace lid. Repeat as 

needed until soil remains  level with top of cube. 

8. Weigh and record mass of cube with soil.  

9. Empty cube, refill with soil, and reweigh at least three times: calculate the 

average and standard deviation of the measured masses (use Excel). 

12. Use recorded masses and assume density of water to be 1.00 g/cm3 to 

calculate bulk density. 

13. What are the sources of error in this method? Can your group devise a better 

way to measure soil bulk density? If so, explain your procedure. 

 

http://www.ascscientific.com/boxes.html
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Note: (1) Always use weighing paper on balance; (2) Don’t forget to tare; (3) 

record all measurements immediately; (4) clean up all spills on weighing pan; (5) 

keep weighing area spotless; and (6) Show all work. 

 

Table Layout: 

 

Sample # EC(g)  C + Water (g)  CV (cm3) C+Soil  (g)

 BD 

 

Where: EC = Empty Cube, C = cube, CV = Cube Volume, and BD = Bulk Density
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Appendix C. WSI Report for Drone Analysis 
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2017 Joint Pollutant Reduction Plan Modeling Approach  

Running the GWLF-E model for the total Joint Planning Area from the Mapshed Basin layer provided by 

GIS resulted in 31,716 acres of differing land uses as shown below.  Parsing acreage (public land, direct 

drainage, and railroad) for each municipality was provided by GIS in a spreadsheet and subtracted from 

the corresponding land use for the entire planning area with the exception of water except (not 

available for edit in the GWLF-E Transport Data Editor) resulting in a parsed area of 12,464 acres.  

Parsing was conducted manually due the Mapshed software’s inability to create an input file for a heavy 

parsed GIS layer lacking physical continuity.  

 

 

 

 

Total Area of Unparsed Planning Area Basin Layer = 12,835 hectares = 31,716 Acres  

  



The parsing acreage (public land, direct drainage, and railroad) for each municipality was provided by 

GIS in a spreadsheet and subtracted from the corresponding land use for the entire planning area with 

the exception of water except (not available for edit in the GWLF-E Transport Data Editor) resulting in a 

parsed area of 12,464 acres plus the 3,519 acres of water attributed land use, totaling 15,983 total acres 

of parsed area to be removed from the Joint Planning Area in the Urbanized Area Viewer.  

1,  

 

 

 

 

 

 

 

 



Subtracting the 12,464 acres of land use excluding water land use from the total Joint Planning Acreage 

of 31,716, resulting in a Parsed Joint Planning Area total of 19,252 acre Parsed Joint Planning Watershed 

as noted in the Report and used to model the existing baseline and proposed BMP pollutant load 

reductions. 

 

 

 

 

Total Area of Parsed Planning Area Basin Layer = 7,791 hectares = 19,252 Acres 

 

Parsed Area = 31,716 – 19,252 = 12,464 Acres  

 

 



 

 

 

Total Area of Parsed Land Use = 15,983 – 3,519 = 12,464 Acres 

Unable to parse water 3,519 acres of land use #1 in GWLF-E Transport Data editor 

 

 

 

 

 

 

 

 



The unparsed Joint Planning was established by using Mapshed’s Urbanized Area Viewer Tool and the 

GWLF-E output file created by the modeling effort by summing the UA attributed to each municipality. 

 

 

Harrisburg = 7,461 acres 

 



 

 

Susquehanna Twp.  = 9,456 acres 

 



, 

 

Lower Paxton Twp. = 16,198 acres 

 

 

Planning Area (Non Parsed) based on Urban Area Viewer Output = 7,461 + 9,456 + 16,198 = 33,115 

acres 

 

 

 

 

 

 



 

Planning Area (Parsed) based on Urban Area Viewer Output = 35,242 – 15,983 (rounded to 15,990 

acres) acres of parsed area including the 3,519 acres attributed to water land use resulting in an initial 

Joint Planning Area of 19,252 acres 
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