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INTRODUCTION 

Lower Swatara Township (Township) discharges stormwater to surface waters located within the Chesapeake 
Bay Watershed and is, therefore, regulated by a PAG-13 General Permit, Appendix D (nutrients and sediment 
in stormwater discharges to waters in the Chesapeake Bay watershed). The Township also has watershed 
impairments regulated by PAG-13 General Permit, Appendix E (nutrients and/or sediment in stormwater 
discharges to impaired waterways). This Chesapeake Bay Pollutant Reduction Plan (CBPRP) was developed 
in accordance with both PAG-13 requirements and documents how the Township intends to achieve the 
pollutant reduction requirements listed in the Pennsylvania Department of Environmental Protection (PADEP) 
Municipal MS4 Requirements Table1.  

This document was prepared following the guidance provided in the PADEP National Pollutant Discharges 
Elimination System (NPDES) Stormwater Discharges from Small Municipal Separate Storm Sewer Systems 
Pollutant Reduction Plan (PRP) Instructions2.  

 

General Information 

Permittee Name: Lower Swatara Township  NPDES Permit No.: PAG133543 
Mailing Address: 1499 Spring Garden Drive Effective Date: March 18, 2013 
City, State, Zip: Middletown, PA 17057 Expiration Date: March 15, 2018 
MS4 Contact Person: Ann Hursh  Renewal Due Date: September 16, 2017 
Title: Planning & Zoning Coordinator  Municipality: Lower Swatara Township  

Phone: (717) 939-9377 County: Dauphin 

Email:  Consultant Name: Herbert, Rowland & Grubic, Inc. 

Co-Permittees (if applicable): N/A 

Consultant Contact:  Erin Letavic, P.E. 
                                     369 East Park Drive 
                                     Harrisburg, PA 17109 
                                     (717)564-1121 

 

Lower Swatara Township is a small MS4 community that will be starting its second permit term in March 2018. 
According to the United States Census Bureau’s 2010 census, 100% of the Township (7,943.2 acres) is classified 
as urbanized area (UA).  

The municipal UA is split between the Swatara Creek-Susquehanna River and Laurel Run-Susquehanna River 
HUC-12 Watersheds. The Laurel Run-Susquehanna River has been classified as impaired by PADEP. The 
Pollution Reduction Plan (PRP) requirements for this impaired watershed are included as part of this CBPRP.   

 
1 PADEP, MS4 Requirements Table (Municipal) (rev. 5/9/2017) 
2 PADEP PRP Instructions; Document # 3800-PM-BCW0100k (rev. 3/2017) 
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SECTION A: PUBLIC PARTICIPATION 

A complete copy of this CBPRP was made available for the public to review at the Lower Swatara Township 
municipal office from August 1, 2017 to August 31, 2017. The availability of the document was publicized on 
the Township website for 30 days and published in The Patriot News on August 1, 2017. The published public 
notice contained a brief description of the plan, the dates and locations at which the plan was available for 
review by the public, and the length of time provided for the receipt of comments. Copies of the public 
notice as posted on the Township website and published in The Patriot News are included in Appendix A. 

Written comments were accepted for 30 days following the publication date of the public notice. One public 
comment was received during this time. The public comment and response is included in Appendix A. The 
information contained in this report was presented to the public during the regularly scheduled Lower 
Swatara Township Board of Supervisors workshop meeting held on August 2, 2017. Comments and questions 
regarding the CBPRP were received during the public presentation. A copy of CBPRP presentation and the 
meeting minutes are included in Appendix A.   
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SECTION B: MAPPING 

The Lower Swatara Planning Area Map depicts the Township’s Municipal Separate Storm Sewer System (MS4), 
as required under MCM #3, BMPs 2 and 3 of the PAG-13 Notice of Intent (NOI). In addition to the MS4 
infrastructure (inlets, pipes, outfalls, existing BMPs, etc.), the Planning Area Map also shows the CBPRP 
planning area, UA boundary, watershed boundaries, existing BMP locations, and proposed BMP locations.  

The Township’s Land Use Map was developed using the most recent National Land Cover Database3. Much 
of the northern part of the municipality is farmland or low density residential areas. Medium to High density 
developed areas are concentrated in the southwest portion of the municipality along Eisenhower Boulevard, 
in the southeast along the Turnpike, and in the central portion of the Township along Fulling Mill Road.  

Per the request of PADEP the map was updated accordingly in May of 2018 and is attached to this report.   

 
3 Multi-Resolution Land Characteristics (MRLC) Consortium, National Land Cover Database 2011 (NLCD 
2011)  
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SECTION C: POLLUTANTS OF CONCERN 

The pollutants of concern for Lower Swatara Township were determined by referencing the PADEP MS4 
Municipal Requirements Table4 (Table 1). The applicable section of this table is included for reference in 
Appendix C.   

 

Table 1. Pollutants of Concern by Watershed Planning Area 

Planning Area 
(Watershed) Impaired Downstream Water Pollutants of Concern 

CBPRP Chesapeake Bay Nutrients/Sediment Appendix D - Nutrients, Siltation (4a) 

Laurel Run Unnamed Tributaries to Susquehanna River, 
Unnamed Tributaries to Sherman Creek Appendix E - Siltation (5) 

 

  

 
4 PADEP, MS4 Requirements Table (Municipal) (rev. 5/9/2017) 
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SECTION D: DETERMINE EXISTING LOADING FOR POLLUTANTS OF 
CONCERN 

D.1 Parsed Area Calculation, CBPRP Planning Area 
In order to calculate the actual pollutant loads applicable to the Lower Swatara Township MS4, the PRP 
instructions allow areas that do not drain to the MS4 and areas that are already covered by an NPDES permit 
to be removed from the planning area5 through the parsing process. 

The following areas were parsed from the CBPRP and PRP planning areas: 

• PennDOT Roadways/PA Turnpike – The impervious area attributed to state roadways (PennDOT) and 
the portion of the PA Turnpike located within the Township was parsed from the existing pollutant 
base load, as PennDOT and the Turnpike Commission maintain their own MS4 permits to account for 
stormwater runoff generated from their systems.  

• Private Properties – Portions of the Susquehanna Regional Airport and Penn State University 
(Harrisburg campus) are located within the Township. As these facilities are operated and 
maintained under their own NPDES permits, they were removed from the Township planning areas.  
Additionally, the PA Turnpike Commission has two office buildings located adjacent to the Turnpike 
that were removed from the Township planning areas. 

• General Permit for Stormwater Associated with Industrial Activity (PAG-03) – The Township contains 
four facilities currently covered by NPDES PAG-03 permits. The property areas regulated by the 
existing PAG-03s were removed from the planning area.  

• Direct Discharge Areas – Direct discharge areas are areas in which stormwater runoff does not enter 
the MS4. The majority of the Township MS4 is located in the central and southern portions of the 
Township. Much of the UA along the outer boundaries of the Township is drained by tributaries to the 
Swatara Creek and Susquehanna River and does not enter the MS4. Therefore, these areas were 
removed from the Township planning areas. 

A summary of parsed area removed from the Township planning areas is shown in Tables 2A and 2B. Parsed 
areas are shown on the Planning Area Map (Appendix B) and supporting calculations for the pollutant loads 
associated with each parsed area are included in Appendix D.  

Table 2A. Parsed Area Summary - CBPRP Planning Area 

Planning Area Urbanized 
Area (acres) 

CBPRP 7,943 

   Parsed Area (PennDOT/PA Turnpike) - 274 

   Parsed Area (Private Properties)  - 892 

   Parsed Area (PAG-03) - 116 

   Parsed Area (Direct Discharge) - 2,902 

Adjusted Planning Area 3,759 
  

 
5 PADEP - PRP Instructions, Attachment A: Parsing Guidelines for MS4s in Pollutant Reduction Plans (rev. 
3/2017) 
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Table 2B. Parsed Area Summary – Laurel Run Planning Area 

Planning Area Urbanized 
Area (acres) 

Laurel Run PRP 4,647 

   Parsed Area (PennDOT Roadways) - 200 

   Parsed Area (Private Properties) - 892 

   Parsed Area (PAG-03) - 53 

   Parsed Area (Direct Discharge) - 1,089 

Adjusted Planning Area 2,413 
 

D.2 Existing Pollutant Load Calculation 
The existing pollutant loads were calculated using the Simplified Method6. In accordance with this method, 
the adjusted UA from Tables 2A and 2B were multiplied by the percent pervious and impervious land use 
values for Lower Swatara Township listed in the Statewide MS4 Land Cover Estimates7 guidance document 
from PADEP. This calculation evaluates the acres of impervious and pervious land within the given planning 
area. The impervious and pervious acreages were then multiplied by the Developed Land Loading Rates for 
Dauphin County8 to determine the total existing pollutant load attributed to each planning area. The existing 
pollutant loading was determined for the CBPRP planning area as well as for the Laurel Run impaired 
watershed (PRP planning area).  

As stated previously in Section C, the pollutants of concern are TSS, TN, and TP, however, it is presumed that 
within the overall Bay watershed, the TP and TN goals will be achieved when the permit-required sediment 
reduction is achieved9. Therefore, only the TSS pollutant loading was calculated (Table 3). Detailed pollutant 
load calculations are provided in Appendix D. 

Table 3. Pollutant Loading for Lower Swatara Township  

Planning Area Urbanized Area 
(acres) 

Regulated Pollutant 
Load TSS (lbs/yr) 

Laurel Run PRP 2,413 1,681,152 

Lower Swatara Township CBPRP  3,759 2,619,554 
 

As the Laurel Run PRP planning area is located within the overall CBPRP planning area, the pollutant loads 
associated with this impaired watershed planning areas are a portion of, and not in addition to, the CBPRP 
planning area pollutant load. 

  

 
6 PADEP PRP Instructions, Attachment C: Chesapeake By PRP Exampled Using DEP Simplified Method (rev. 
3/2017) 
7 PADEP - Statewide MS4 Land Cover Estimates 
8 PADEP - PRP Instructions, Attachment B: Developed Land Loading Rates for PA Counties (rev. 3/2017) 
9 PADEP - PRP Instructions, Document # 3800-PM-BCW0100k (rev. 3/2017) 



 
 
 
 
 

Lower Swatara Chesapeake Bay Pollutant Reduction Plan Page 8 of 17 

D.3 Existing Pollutant Loading Adjustment for Previously Implemented BMPs 
Lower Swatara Township contains multiple existing BMPs that are being used as credit towards reducing the 
Township baseline load. Additional information for these BMPs is included in Appendix D. The pollutant 
loading reduction for existing BMPs was calculated using the Simplified Method in terms of pounds per year 
using PADEP’s standard BMP Effectiveness Values10. Only those BMPs installed within the non-parsed portions 
of the UA area being counted as credit towards reducing the existing baseline. 

Originally, this was calculated using DEP’s “Statewide MS4 Land Cover Estimate” document. This method is 
acceptable for larger areas, but there can be errors when calculating for smaller areas. Based on this 
information, PADEP asked that the calculations be done using a different method that would provide more 
accuracy. Therefore, new calculations were completed using WikiWatershed “Model my Watershed” tool to 
determine the land use included within the BMP drainage area. The impervious and pervious areas were 
determined using the percentage information provided in each land use definition.  

The recalculations resulted in an increased load reduction for the total baseline reduction the existing BMPs 
provided.  

Table 4A: Adjusted Baseline Load Summary – CBPRP Planning Area 

Planning 
Area 

UA 
(acres) 

Regulated Pollutant 
Load TSS (lbs/yr) 

Existing BMP Load 
Reduction 
TSS (lbs/yr) 

Adjusted Pollutant 
Load TSS (lbs/yr) 

CBPRP  3,759 2,619,554  217,460 2,402,094  
 

Table 4B: Adjusted Baseline Load Summary – Laurel Run Planning Area 

Planning Area UA 
(acres) 

Regulated 
Pollutant Load 

TSS (lbs/yr) 

Existing BMP Load 
Reduction 
TSS (lbs/yr) 

Adjusted Pollutant 
Load TSS (lbs/yr) 

Laurel Run PRP  2,413 1,681,152 132,885 1,548,267 
 

  

 
10 PADEP Document 3899-PM-BCW0100M, NPDES Stormwater Discharges from Small MS4s, BMP Effectiveness 
Values (5/2015) 



 
 
 
 
 

Lower Swatara Chesapeake Bay Pollutant Reduction Plan Page 9 of 17 

SECTION E: BMPS TO ACHIEVE THE REQUIRED POLLUTANT LOAD 
REDUCTIONS  

E.1 Required Pollutant Load Reduction Calculation 
Lower Swatara Township discharges stormwater to surface water located within the Chesapeake Bay 
watershed and is, therefore, regulated by PAG-13 General Permit, Appendix D (nutrients and sediment in 
stormwater discharges to waters in the Chesapeake Bay watershed). The pollutants of concern for Appendix 
D are TSS, TP, and TN with required loading reductions of 10-percent, 5-percent, and 3-percent, respectively. 
However, as stated previously, it is presumed that within the overall Bay watershed, the TP and TN goals will 
be achieved when a 10-percent reduction in sediment is achieved11. Therefore, only the required 10-percent 
TSS reduction is calculated herein as a requirement for planning area load reductions (Table 5). The pollutant 
load reduction requirements listed below take into account adjustments to baseline loading from the parsed 
areas and existing BMPs discussed in Section D. 

Table 5: Required Pollutant Load Reduction Goals – CBPRP Planning Area 

Planning Area UA 
(acres) 

Required Load Reduction 
TSS (lbs/yr) 

CBPRP  3,759 242,238   
 

In addition to meeting the PAG-13 General Permit, Appendix D requirements listed in Table 5, the Laurel Run 
watershed has four streams (three unnamed tributaries to Susquehanna River and one unnamed tributary to 
Sherman Creek) with impairments regulated by PAG-13 General Permit, Appendix E (nutrients and/or 
sediment in stormwater discharges to impaired waterways). Appendix E siltation impairments require a 
minimum 10-percent reduction in sediment load. The pollutant load reduction requirements in pounds per 
year for Laurel Run, Appendix E watershed is shown in Table 6.  The pollutant load reduction requirements 
listed below take into account adjustments to baseline loading from the parsed areas and existing BMPs 
discussed in Section D. The planning areas associated with each of these impaired waters are shown on the 
Planning Area Map (Appendix B). 

Table 6: Required Pollutant Load Reduction Goals – Laurel Run PRP Planning Area  

Planning Area UA 
(acres) 

Required Load Reduction 
TSS (lbs/yr) 

Laurel Run PRP 2,413 152,857 
 

As stated previously, the load reduction requirements for the Laurel Run planning area is included as a portion 
of, and not in addition to, the CBPRP pollutant load reduction. Of the total CBPRP planning area required 
sediment load reduction (242,238 lbs/yr), 63-percent (152,857 lbs/yr) is to be achieved within the Laurel Run 
watershed. 

  

 
11 PADEP - PRP Instructions, Document # 3800-PM-BCW0100k (rev. 3/2017) 
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E.2 Proposed BMPs  
The following section outlines the BMP implementation strategy developed to achieve the required pollutant 
load reduction goals stated in Section E.1. The proposed BMPs were determined through discussions with the 
public works employees and municipal staff, in-field site assessments, and public outreach meetings.  

The proposed strategy (Table 7) includes multiple BMP types including bioretention (rain gardens), stream 
restoration, and riparian buffer plantings. The pollutant loading reduction for each proposed BMP was 
calculated in terms of pounds per year using PADEP’s standard BMP Effectiveness Values12. Complete 
calculations for the anticipated pollutant load reductions for each of the BMPs listed below is provided in 
Appendix E. 

Table 7: BMP Strategy Summary 

Site BMP ID BMP Type Planning Area 
Drainage 

Area 
(acres) 

Length 
(ft) 

Load 
Reduction 
TSS (lbs/yr) 

Shireman Parcel BMP-1 Bioretention CBPRP 1.08  n/a 357 
BMP-2 Buffer Planting 1.61 700 322 

Old Reliance Park BMP-3 Bioretention CBPRP 1.11 n/a 621 

Shope Gardens Park BMP-4 Bioretention CBPRP/Laurel 
Run PRP 1.33 n/a 1,458 

Middletown Area 
High School BMP-5 Stream Restoration CBPRP/Laurel 

Run PRP n/a 1,600 71,808 

Greenfield Park BMP-6 Basin Retrofit CBPRP/Laurel 
Run PRP 

8.65 n/a 4,452 
Stream Restoration n/a 1,600 71,808 

Hershey Creamery BMP-7 Stream Restoration CBPRP n/a 1,800 89,760 
Total 240,586 

 

Table 7 has been updated per PADEP’s request as of May, 2018. New calculations were completed using 
WikiWatershed “Model my Watershed” tool to determine the land use included within the BMP drainage 
area. The impervious and pervious areas were determined using the percentage information provided in 
each land use definition.  

The combination of proposed projects listed in Table 7 meet both the pollutant load reduction requirements 
for the Chesapeake Bay (CBPRP planning area) as well as the pollutant load reductions for the local impaired 
waters (Laurel Run PRP planning area). 

Table 8: Proposed BMP Load Reductions by Planning Area  

Planning Area 
Load Reduction from 
Proposed BMPs TSS 

(lbs/yr) 

Required Load 
Reduction 
TSS (lbs/yr) 

Percent of Goal 
Achieved 

Laurel Run PRP 156,296 152,857 102% 

CBPRP 245,829 242,238 101% 
 

  

 
12 PADEP Document 3899-PM-BCW0100M, NPDES Stormwater Discharges from Small MS4s, BMP Effectiveness 
Values (5/2015) 
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E.3 BMP Project Descriptions 
Unless otherwise noted, the proposed BMP projects described below have not been fully designed. The 
following projects descriptions are conceptual and intended for planning and implementation purposes 
only. When designed, all proposed BMP projects will be in accordance with the Pennsylvania BMP Manual 
and all local ordinances and regulations, as well as any applicable DEP guidance documents. Proposed 
projects have been evaluated in terms of preliminary feasibility and estimated pollutant load reductions in 
order to meet the goals of this plan. It is anticipated that during plan implementation, proposed BMP projects 
may change or be replaced as additional information becomes available. Details for each proposed project 
will be documented in the Annual Status Reports. 

Shireman Parcel Park Development – The Shireman parcel is a property slated to be acquired for future 
development as a community park. Though not yet master planned, the park project will likely incorporate 
a small rain garden located next to a future parking lot and riparian buffer plantings for the approximately 
700-ft of unnamed tributary to the Swatara Creek located along the southern property line. The rain garden 
will be designed as an excavated shallow surface depression with amended soil media (a mixture of sand, 
soil, and organic material) and planted with specially selected native vegetation to treat and capture runoff 
from the parking area.  

The unnamed tributary to the Swatara Creek that 
flows along the southern property line is in relatively 
good condition. No major stream restoration is 
planned for this stream, however the condition of 
the riparian buffer is in need of improvements. The 
existing buffer is of minimal width and choked with 
invasive species. The proposed riparian buffer 
enhancement will expand the buffer to a minimum 
width of 35 feet. The buffer will provide wildlife 
habitat, enhance park aesthetics, and provide 
vegetative stabilization for the stream. Vegetative 
stabilization relies on the root structures of 
established plantings to stabilize the streambank 
and provide scour protection.  Additionally, the 
buffer will promote plant uptake of pollutant-laden 
runoff from neighboring residential lawn areas in order to reduce the amount of nutrients and sediment 
reaching the creek.  

Old Reliance & Shope Gardens Park Bioretention – Both Old Reliance Park and Shope Gardens Park have 
received recent upgrades in park facilities. New play structures and swing sets have been installed at each 
park. A small bioretention basin is planned to be installed at each park next to the playground areas to 
manage runoff from the play structure and swing set area. The rain garden will be designed as excavated 
shallow surface depressions with amended soil media (a mixture of sand, soil, and organic material) and 
planted with specially selected native vegetation to treat and capture runoff. The bioretention basin design 
will also include educational signage. 

  

Minimal Existing Riparian Buffer 
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Middletown High School Stream Restoration – An unnamed tributary is located on the school district property 
between the Middletown high school and middle school. The stream flows from Blue Raider Lane south 
towards the Pennsylvania Turnpike. The stream enters a culvert under the Turnpike and is conveyed south 
along the Penn State Harrisburg campus before ultimately discharging to the Susquehanna River.  

A site investigation of this stream showed multiple areas of 
scour and significant erosion as well as debris and other 
obstructions in the stream channel. This proposed project 
will implement streambank stabilization measures along 
approximately 1,600 feet of the unnamed tributary. Stream 
restoration will include the repair and stabilization of 
existing eroded areas and regrading the slope of incised 
streambanks to reconnect the stream to the surrounding 
floodplain. This will prevent further degradation of 
disturbed streambanks and reduce the amount of 
sediment being washed downstream.  In areas where 
streambanks are not in need of structural repair, stream 
calming measures (rock vanes, wing deflectors, etc.) may 

be implemented to direct stream flow away from eroding or newly stabilized streambanks. These structures 
will be constructed of natural materials such as rock, root wads, and logs. The exact number and locations 
for the proposed in-stream structures will be determined during the engineering design phase of the project.  

Stream stabilization and restoration will also include 
improvements to the vegetated buffer surrounding 
the stream. Riparian buffer enhancement will include 
removal of invasive species, brush, and debris as well 
as the installation of additional native plantings. The 
root structures of the riparian plantings will provide 
vegetative stabilization for the newly-stabilized 
streambanks, and promote plant uptake of 
potentially pollutant-laden runoff from neighboring 
lawn and turf field areas. The Township anticipates 
that this project will be a partnership opportunity with 
the neighboring schools and provide educational 
opportunities for middle and high school students to 
learn about local water quality and environmental 
issues. 

Greenfield Park Basin Retrofit and Stream Restoration – Greenfield Park is a municipally-owned community 
park located in the central portion of the Township. The 25-acre park contains several soccer fields and three 
small parking areas. A siltation-impaired unnamed tributary is located in a wooded area along the northern 
part of the park.  A site visit conducted to determine the condition of the stream found multiple eroded areas 
of streambank and sediment-laden runoff in the stream.    

Streambank Scour 

Obstructions to Stream Channel 
(Invasives / Vegetative debris) 

Obstructions to Stream Channel 
 (Invasives / Vegetative Debris 
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The proposed project will implement streambank 
stabilization measures along approximately 1,600 feet of 
the stream. This will include the repair of existing eroded 
areas and regrading the slope of incised streambanks to 
reconnect the stream to the surrounding floodplain in 
order to prevent further degradation of disturbed 
streambanks and reduce the amount of sediment being 
washed downstream. In areas where streambanks are 
not in need of structural repair, stream calming measures 
(rock vanes, wing deflectors, etc.) may be implemented 
to direct stream flow away from eroding or newly 
stabilized streambanks. These structures will be 
constructed of natural materials such as rock, root wads, 
and logs. The exact number and locations for the 

proposed in-stream structures will be determined during the engineering design phase of the project.  

Stream stabilization and restoration will also include improvements to the vegetated buffer surrounding the 
stream. The stream currently has an existing vegetated buffer, but it is in need of improvements. The riparian 
buffer enhancement will include removal of invasive species, brush, and debris as well as the installation of 
additional native plantings. The root structures of the riparian plantings will provide vegetative stabilization 
for the newly-stabilized streambanks, and promote plant uptake of potentially pollutant-laden runoff from 
the school’s athletic fields.  

The existing stormwater basin adjacent to the parking lot was originally designed as a bioretention basin but 
it was installed as a detention basin. As currently constructed, the detention basin receives, temporarily holds, 
and discharges stormwater at a controlled rate. While this can provide rate and volume control, the basin 
offers only a limited water quality benefit. The only water quality benefit is realized through minimal infiltration. 
This project proposes to retrofit the existing basin with bioretention features to transform the basin from a 
simple catch, store, and release pond into a BMP which will provide infiltration and improved sediment and 
nutrient removal capabilities. These benefits are achieved by extending the storage time by modifying the 
structure, improving soil conditions to allow for greater infiltration rates, and naturalizing the basin with native 
and/or wetland plant species.   

The extent and nature of the retrofit will rely on the results of future engineering investigations, however for 
modeling purposes, the load reduction attributed to each basin retrofit was calculated by applying the 
standard bioretention removal efficiency to only the portion of the stormwater runoff not currently being 
treated by the basin. Therefore the pollutant load reduction attributed to a basin retrofit is slightly lower than 
the pollutant load reduction of a similarly sized new bioretention basin.  

 

 

 

 

 

 

Eroded Streambank 
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Hershey Creamery Stream Restoration – Hershey Creamery is located just north of the turnpike in the high-
intensity development portion of the Township. This project proposes to restore approximately 1,800 feet of 
an unnamed tributary to the Swarata Creek located along the northern Hershey Creamery property line.  

A site investigation of this stream revealed that 
although this is a relatively small stream, its stream 
banks are highly-eroded which is causing a 
significant amount of sediment to be conveyed 
from this tributary to the Swatara Creek. During high-
intensity rain fall events, stormwater quickly 
concentrates into the stream channel instead of 
spreading out across the floodplain. This project 
proposes to regrade the streambanks and connect 
the streambank to the surrounding floodplain. This 
will reduce the quantity and velocity of flow in the 
channel and thereby reduce the amount of 
streambank erosion.  

The existing vegetated buffer appears to be in 
overall good condition. However, additional native plantings may be added to supplement and expand the 
existing buffer.  

 

Table 9: BMP Implementation Schedule 

Site BMP ID BMP Type 
Permitting & 

Engineering Design 
(Permit Year) 

Construction/
Reporting 

(Permit Year) 

Shireman Parcel BMP-1 Bioretention 1 2/3 BMP-2 Buffer Planting 
Old Reliance Park BMP-3 Bioretention 1 1 
Shope Gardens Park BMP-4 Bioretention 1 1 
Middletown Area 
High School BMP-5 Stream Restoration 2 3 

Greenfield Park BMP-6 Basin Retrofit 3 4 Stream Restoration 
Hershey Creamery BMP-7 Stream Restoration 4 5 

  

Eroded Streambanks 
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SECTION F: IDENTIFY FUNDING MECHANISMS 

Funding for the design and construction of the BMPs proposed herein will be funded through a variety of 
sources including the Township’s General Fund, available grants, and public donation of materials and 
manpower. 
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SECTION G: BMP OPERATIONS AND MAINTENANCE (O&M) 

Stream Restoration/Riparian Restoration 

Operation and maintenance requirements for the streambank stabilization and buffer restoration projects 
include: 

• Ensure disturbed areas are kept free of foot and/or vehicular traffic until full stabilization has 
occurred. 

• Regular watering of plantings during the first growing season.  Planting in the fall may reduce the 
need for additional watering. 

• Conduct monthly 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. 

• Conduct monthly 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. 

• Conduct annual inspections once streambank is stabilized and plants have become established.  
• Immediately upon notice; repair any rills, gullies, or streambank cutting that may occur. 
• Remove weeds and invasive plant species during each growing season.  Naturally growing native 

vegetation should be left intact to promoted stabilization of the streambank and surrounding area. 
• Replace mulch as needed. 
• Remove accumulated trash and debris weekly. 
• Remove and replace dead and diseased plantings annually.  
• Keep machinery and vehicles away from stabilized areas. 

The contractor shall be responsible for the operation and maintenance of the streambank restoration and 
buffer project(s) until all features of the project have been successfully constructed to the specifications and 
design standards set forth by the Township Engineer.  The Contractor shall remain responsible for operation 
and maintenance of the streambank restoration and buffer project(s) until 70% permanent stabilization has 
been achieved. 

Once construction of the project(s) is complete and stabilization has occurred, the Township shall be 
responsible for long term implementation of all Operation and Maintenance procedures to ensure the 
streambank stabilization and buffer improvements remain operationally functional and physically consistent 
with the original design.  
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Bioretention Areas/Basin Retrofits 

Operation and maintenance requirements for the bioretention projects includes: 

• Ensure disturbed areas are kept free of foot and/or vehicular traffic until full stabilization has 
occurred. Properly designed and installed Bioretention areas require some regular maintenance. 

• While vegetation is being established, pruning and weeding may be required. 
• Detritus may also need to be removed every year. Perennial plantings may be cut down at the end 

of the growing season. 
• Mulch should be re-spread when erosion is evident and be replenished as needed. Once every 2 to 

3 years the entire area may require mulch replacement. 
• Bioretention areas should be inspected at least two times per year for sediment buildup, erosion, 

vegetative conditions, etc. 
• During periods of extended drought, Bioretention areas may require watering. 
• Trees and shrubs should be inspected twice per year to evaluate health. 

The contractor shall be responsible for the operation and maintenance of the bioretention basin until all 
features of the project have been successfully constructed to the specifications and design standards set 
forth by the Township Engineer.  The Contractor should provide a one-year 80% care and replacement 
warranty for all planting beginning after installation and inspection of all plants. 

Once construction of the project(s) is complete, the Township shall be responsible for long term 
implementation of all Operation and Maintenance procedures to ensure the basin remains operationally 
functional and physically consistent with the original design.  
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APPENDIX A 

Public Participation Documentation 
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Lower Swatara Chesapeake Bay Pollutant Reduction Plan  

Notice of Public Participation & Public Meeting Notice Published on Township Website  

(http://lowerswatara.org/stormwater.php) 
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Notice of Public Participation & Public Meeting Notice from Patriot News (August 1, 2017)  
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9/8/2017
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Lower Swatara Township
Chesapeake Bay Pollutant 

Reduction Plan
(CBPRP)

August 2, 2017

2013 PAG-13

NPDES (National Pollutant Discharge Elimination
System) General 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 without Stormwater 
Controls
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2018 PAG-13

NPDES (National Pollutant Discharge Elimination System)
General 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 requiring public access

 Pollutant Reduction Plans – Chesapeake Bay and 

locally impaired waters

Pollutant Reduction Plans
2018 PAG-13

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. 
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Impaired Watershed Planning Areas

Chesapeake Bay Watershed 

• Includes all Urbanized Area (UA) within Township (hatched area)

Swatara Creek – Susquehanna River Watershed

• No local impairments

Laurel Run- Susquehanna 

River Watershed

• Unnamed Tributaries to 

Sherman Creek (TSS)

• Unnamed Tributaries to 

Susquehanna River (TSS)

Existing Pollutant Loading, Baseline

• Township UA (2010 US Census)

7,943.2 acres

• UA Land Use (PADEP)

26% Impervious / 74 % Pervious 

• Dauphin County Developed Land Loading Rates (PADEP)

1,999.14 lbs/ac/yr (Impervious)  299.62 lbs/ac/yr (Pervious)

Baseline Pollutant Loading

Planning Area UA 
(acres)

Pollutant Load
TSS (lbs/yr)

CBPRP 7,943 5,889,845

Laurel Run PRP 4,648 3,446,173
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Existing Pollutant Loading

Sediment (TSS)

• Loose particles of clay, silt and sand 

• Generated by natural weathering, 
accelerated erosion from development, 
and resuspension of previously eroded 
sediments stored in stream corridors

• Excess TSS affects stream flows, 
degrades water quality, and negatively 
affects local and downstream habitats

Sediment Measurement  - “lbs/yr” 

• Mass per unit area per unit time

• Model-based measure of water quality

• Not a literal pounds removed Chesapeake Bay (2011) 
Sediment transported after 
Hurricane Irene & T.S. Lee

Existing Pollutant Loading, Adjusted

Parsed Areas

• PennDOT / PA Turnpike

• Private Properties 
– Susquehanna Regional Airport
– Penn State Harrisburg Campus

• PAG-03s 
– Stormwater Associated w/ Industrial 

Activity Permittees

• Direct Discharge Areas

Planning Area UA 
(acres)

Pollutant Load 
TSS (lbs/yr)

Pollutant Goal
TSS (lbs/yr)

CBPRP 2,413 2,422,383 242,238

Laurel Run PRP 3,759 1,528,658 152,865

Existing BMPs

• Previously installed structural 
BMPs that provide water 
quality benefit  
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Pollutant (TSS) Reduction Requirements

Total Required Pollutant Reduction  – 242,238 lbs/yr

Laurel Run Watershed 
Planning Area 

Required Reduction - 152,857 lbs/yr
(63% of Total Reduction)

Remaining Load Reduction
89,381 lbs/yr (37%) 

to be achieved anywhere within 
Municipal Planning Area

Pollutant Load Reduction Strategy

Site BMP Type
Planning 

Area
Drainage Area 

(acres)
Length (ft)

Load 
Reduction

Shireman Parcel

Bioretention

CBPRP

1 n/a 667

Buffer 
Plantings

20 700 7,415

Old Reliance Park Bioretention CBPRP 1 n/a 667

Shope Gardens 
Park

Bioretention CBPRP 1 n/a 667

Middletown Area 
High School

Stream
Restoration

CBPRP/
Laurel Run

n/a 1,600 71,808

Greenfield Park

Basin Retrofit
CBPRP/
Laurel Run

20 n/a 12,013

Stream
Restoration

n/a 1,600 71,808

Hershey Creamery
Stream
Restoration

CBPRP/
Laurel Run

n/a 1,800 80,784

Total (CBPRP Planning Area) 245,829

Total (Laurel Run Planning Area) 156,296
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Proposed BMPs

Bioretention - excavated shallow surface depressions with 

amended soil media (sand, soil, and organic material mix) 

planted with specially selected native vegetation to capture 

and treat stormwater runoff. 

Old Reliance Park

Shope Gardens Park
Shireman Parcel

SPILLWAY 
ELEVATION

NATIVE PLANTINGS

Proposed BMPs

Stormwater Detention Basins – designed to temporarily detain 
runoff and discharge at a controlled rate, offers limited water 
quality benefit. 

Basin Retrofit – addition of amended soil media (sand, soil, and 
organic material mix) and native vegetation to existing detention 
basin promotes infiltration and increases the basins ability to treat 
runoff and improve water quality.

Greenfield Park Basin
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Proposed BMPs

Stream Restoration

• Repair/stabilization of eroded areas, reconnection to 
surrounding floodplain, in-stream calming measures

• Improvements to vegetated buffers, removal of 
invasive species, installation of native plantings 

Hershey Creamery  Middletown Area High School Greenfield Park

Next Steps

• Public comment period Aug 1-31, 2017

• Revise report Sept 1-14, 2017

• Submit report Sept 15, 2017

• Implementation
– Start in 2018 when permit is approved

– Complete in 2023 (5-years)

– Preliminary cost estimate: $1.2 million

Questions?
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Lower Swatara Chesapeake Bay Pollutant Reduction Plan  

Record of Consideration 

 

Comment #1 

Received from: Nancy Avolese 

Date: 8/16/17 

Comment: Email expressed support for the CBPRP and inquired if there were any ways homeowners could help. 

Changes made to CBPRP in response to comment: Comment acknowledged, no changes to CBPRP required. 

 



1

From: Ann Hursh <ahursh@lowerswatara.org>

Sent: Thursday, August 17, 2017 2:57 PM

To: 'lonewolffarm@verizon.net'

Cc: Letavic,  Erin; Ben Hall; Frank Lynch

Subject: RE: Chesapeake Bay Pollutant Reduction Plan for LST

Hello Nancy: 
 

Thank you for taking time to read the Chesapeake Bay Pollutant Reduction Plan for Lower Swatara Township.  I 
agree that the report can be difficult to understand, but having citizens like you read the report and take away the 
importance of our Municipal Separate Storm Sewer System (MS4) and the Pollution Reduction Plan (PRP) requirements 
helps to educate our residents.  Education is a very important part of our MS4 permit requirements.  We have 
information on the Township website under the MS4 heading http://lowerswatara.org/stormwater.php.  We publish 
homeowner information in the newsletter, watch for a new one in the Fall, and we also have information at the 
Township building that may be of interest to you.  I received a new homeowner pamphlet today that can be accessed at: 
http://www.phrc.psu.edu/Publications/Land-Development-Briefs.aspx. 
 
Lower Swatara Township also is concerned with Illicit Discharges.  Our residents can help by being our eyes and notifying 
us if they see any suspicious or concerning discharges, people dumping into inlets, or unusual construction site runoff or 
erosion.   There is also information concerning how to report illicit discharges on the Township website.   
 
Again, I appreciate your time.  If I can ever answer any questions concerning our MS4 Permit or our compliance 
requirements you may contact me at ahursh@lowerswatara.org or at (717) 939-9377.   
 
Sincerely, 
 

Ann M. Hursh 
Planning & Zoning Coordinator 
Lower Swatara Township 
1499 Spring Garden Drive 
Middletown, PA 17057 
(717)939-9377 phone 
 
 
 

From: Nancy Avolese [mailto:lonewolffarm@verizon.net]  
Sent: Wednesday, August 16, 2017 8:26 PM 
To: Ann Hursh <ahursh@lowerswatara.org> 
Subject: Chesapeake Bay Pollutant Reduction Plan for LST 
 

Public Comments: 
 
I reviewed the Chesapeake Bay Pollutant Reduction Plan for Lower Swatara Township 
document and support the expertise of HRG in which areas are of most concern for 
pollutants (photos were very helpful).  I also support the best management practices 
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2

for each of the given areas including bioretention, regrading, planting and/or expanding 
riparian buffers, bioswales, planting rain gardens, removal of debris, etc. 
 
MS4 appears to be an expensive, ongoing mandate. I am happy to see LST take this 
seriously.  The report, though not the easiest to understand for your average resident, 
appears to have tapped into the most needed areas to reduce water and soil pollutants 
and storm-water runoff. 
 
I would also suggest that if there is something that a normal homeowner could do to 
prevent storm-water runoff, even on a tiny scale, that we be provided that information 
via the township website and/or public meetings. 
 
Nancy Avolese 
1451 N Union Street 
Middletown, PA  17057 
(717) 944-9891 
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APPENDIX B 

Mapping 
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APPENDIX D 

Existing Pollutant Loading Calculations 
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Appendix D – Table 1A: Existing Pollutant Load Calculation Summary, CBPRP Planning Area 

Planning Area 
Urbanized Area* Loading Rate 

TSS**  (lb/ac/yr) Total 
Load TSS 

(lb/yr) UA 
(acres) 

% 
Imperv. 

% 
Perv. 

Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

Lower Swatara CBPRP 7,943 26% 74% 2065.2 5878.0 1999.14 299.62 5,889,845 
   Parsed Areas (State Roads) 274 n/a n/a 169.8 103.6 1999.14 299.62 370,525 
   Parsed Areas (Properties) 892 26% 74% 31.4 36.9 1999.14 299.62 661,525 
   Parsed Areas (PAG-03) 116 26% 74% 30.2 85.9 1999.14 299.62 86,088 
   Parsed Areas (Direct Drainage) 2,902 26% 74% 754.6 2,147.8 1999.14 299.62 2,152,153 
   Existing BMPs n/a n/a n/a n/a n/a n/a n/a 197,171 
Adjusted Baseline Total 3,759             2,422,383 

*PADEP - Statewide MS4 Land Cover Estimates 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
 

 

Appendix D – Table 1B: Existing Pollutant Load Calculation Summary, Laurel Run Planning 
Area 

Planning Area 
Urbanized Area* Loading Rate 

TSS**  (lb/ac/yr) Total 
Load TSS 

(lb/yr) UA 
(acres) 

% 
Imperv. 

% 
Perv. 

Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

Laurel Run PRP 4,647 26% 74% 1,208.4 3,439.2 1999.14 299.62 3,446,173 
   Parsed Areas (State Roads) 200 n/a n/a 115.8 84.4 1999.14 299.62 256,819 
   Parsed Areas (Properties) 892 26% 74% 232.0 660.2 1999.14 299.62 661,525 
   Parsed Areas (PAG-03) 53 26% 74% 13.8 39.4 1999.14 299.62 39,448 
   Parsed Areas (Direct Drainage) 1,089 26% 74% 283.0 805.6 1999.14 299.62 807,229 
   Existing BMPs n/a n/a n/a n/a n/a n/a n/a 152,584 
Adjusted Baseline Total 2,413             1,528,568 

*PADEP - Statewide MS4 Land Cover Estimates 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
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Appendix D – Table 2A: Parsed Area Load Reductions - State Roadways (PennDOT), CBPRP 
Planning Area 

Parsed Area 
(Roadway Name) 

UA 
Length 

(ft) 

UA 
Width 

(ft) 

Roadway 
surface 

Width (ft) 

Urbanized Area Loading Rate* 
TSS  (lb/ac/yr) 

Total 
Load 
TSS 

(lb/yr) 
UA 

(acres) 
% 

Imperv. 
% 

Perv. 
Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

PA Turnpike 16,767.5 200 60 77.0 n/a n/a 23.1 53.9 1999.14 299.62 62,318 
283 21,615.0 150 90 74.5 n/a n/a 44.7 29.8 1999.14 299.62 98,200 
Rosedale Ave 10,148.3 24 24 5.6 100% 0% 5.6 0.0 1999.14 299.62 11,173 
Whitehouse Lane 1,520.3 26 26 0.9 100% 0% 0.9 0.0 1999.14 299.62 1,813 
W Harrisburg Pike 9,079.2 38 38 7.9 100% 0% 7.9 0.0 1999.14 299.62 15,827 
Airport Connecter 21,762.0 130 90 64.9 n/a n/a 45.0 20.0 1999.14 299.62 95,874 
Oberlin Rd 19,010.8 26 26 11.3 100% 0% 11.3 0.0 1999.14 299.62 22,674 
N Union St 13,022.0 24 24 7.2 100% 0% 7.2 0.0 1999.14 299.62 14,337 
S 80th St 385.1 22 22 0.2 100% 0% 0.2 0.0 1999.14 299.62 388 
Cockley Rd 4,073.3 22 22 2.1 100% 0% 2.1 0.0 1999.14 299.62 4,111 
Fulling Mill Rd 19,422.2 48 48 18.2 100% 0% 21.4 0.0 1999.14 299.62 36,270 
Eisenhower Blvd 4,834.1 34 34 3.8 100% 0% 3.8 0.0 1999.14 299.62 7,540 
Total       273.6             370,525 

*PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 

 

 

Appendix D – Table 2B: Parsed Area Load Reductions - State Roadways (PennDOT), Laurel 
Run Planning Area 

Parsed Area 
(Roadway Name) 

UA 
Length 

(ft) 

UA 
Width 

(ft) 

Roadway 
surface 

Width (ft) 

Urbanized Area Loading Rate* 
TSS  (lb/ac/yr) 

Total 
Load 
TSS 

(lb/yr) 
UA 

(acres) 
% 

Imperv. 
% 

Perv. 
Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

PA Turnpike   200 60 76.0 n/a n/a 22.8 53.2 1999.14 299.62 61,575 

283 11,450.0 150 90 39.4 n/a n/a 23.7 15.8 1999.14 299.62 52,019 

Rosedale Ave 10,148.3 24 24 5.6 100% 0% 5.6 0.0 1999.14 299.62 11,173 

Whitehouse Lane 1,520.3 26 26 0.9 100% 0% 0.9 0.0 1999.14 299.62 1,813 

W Harrisburg Pike 9,079.2 38 38 7.9 100% 0% 7.9 0.0 1999.14 299.62 15,826 

Airport Connecter 16,762.0 130 90 50.0 n/a n/a 34.6 15.4 1999.14 299.62 73,846 

Oberlin Rd 12,367.8 26 26 7.7 100% 0% 7.4 0.0 1999.14 299.62 14,751 

Fulling Mill Rd 8,300.0 48 48 9.1 100% 0% 9.1 0.0 1999.14 299.62 18,276 

Eisenhower Blvd 4,834.1 34 34 3.8 100% 0% 3.8 0.0 1999.14 299.62 7,540 

Total      200.4             256,819 
*PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
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Appendix D – Table 3A: Parsed Area Load Reductions – Private Properties, CBPRP Planning 
Area 

Parsed Areas 
Urbanized Area* Loading Rate** 

TSS  (lb/ac/yr) 
Total 
Load 
TSS 

(lb/yr) 
UA 

(acres) 
% 

Imperv. 
% 

Pervious 
Imperv. 
(acres) 

Pervious 
(acres) Imperv. Pervious 

Susquehanna Regional Airport 686.9 26% 74% 178.6 508.3 1999.14 299.62 509,333 

Penn State Harrisburg  176.6 26% 74% 45.9 130.7 1999.14 299.62 130,948 

Turnpike Commission Offices 28.7 26% 74% 7.5 21.2 1999.14 299.62 21,244 
 Total 892.2             661,525 

*PADEP - Statewide MS4 Land Cover Estimates 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
 
 
 

Appendix D – Table 3B: Parsed Area Load Reductions – Private Properties, Laurel Run 
Planning Area 

Parsed Areas 
Urbanized Area* Loading Rate** 

TSS  (lb/ac/yr) 
Total 
Load 
TSS 

(lb/yr) 
UA 

(acres) 
% 

Imperv. 
% 

Pervious 
Imperv. 
(acres) 

Pervious 
(acres) Imperv. Pervious 

Susquehanna Regional Airport 686.9 26% 74% 178.6 508.3 1999.14 299.62 509,333 

Penn State Harrisburg 176.6 26% 74% 45.9 95.4 1999.14 299.62 130,948 

Turnpike Commission Offices 28.7 26% 74% 7.5 21.2 1999.14 299.62 21,244 
 Total 892.2             661,525 

*PADEP - Statewide MS4 Land Cover Estimates 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
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Appendix D - Table 4A: Parsed Area Load Reductions - PAG-03 Discharge of Stormwater 
Associated with Industrial Activit ies, CBPRP Planning Area 

Site* Permit 
Date 

Site 
Address 

Urbanized Area** Loading Rate ***             
TSS (lbs/ac/yr) Total 

Load TSS 
(lbs/yr) Acres %  

Imperv. 
%  
Perv. 

Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

FEDEX Freight 4/26/16 
2030 N Union St 
Middletown PA 

17057-2958 
62.9 26% 74% 16.35 46.55 1999.14 299.62 46,640 

Borger 
Concrete 12/2/15 

401 Richardson 
Rd Middletown 
PA 17057-5512 

2.7 26% 74% 0.702 2.0 1999.14 299.62 2,002 

Highspire 
Terminals DE 

LLC 
4/14/15 

911 S 
Eisenhower Blvd 
Middletown PA 

17057-5504 

36.0 26% 74% 9.36 26.64 1999.14 299.62 26,694 

Mack Trucks 
Remanufa0tu
ring Center 

6/13/14 

2800 
Commerce Dr 
Middletown PA 

17057-3294 

14.5 26% 74% 3.77 10.73 1999.14 299.62 10,752 

Total                                                                            116.1 86,088 
*As listed on EFACTS (7/2017) 
**PADEP - Statewide MS4 Land Cover Estimates 
***PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
 
 
 

Appendix D - Table 4B: Parsed Area Load Reductions - PAG-03 Discharge of Stormwater 
Associated with Industrial Activit ies, Laurel Run PRP Planning Area 

Site* Permit 
Date 

Site 
Address 

Urbanized Area** Loading Rate ***             
TSS (lbs/ac/yr) 

Total 
Load 
TSS 

(lbs/yr) Acres % 
Imperv. % Perv. Imperv. 

(acres) 
Perv. 

(acres) Imperv. Perv. 

Borger 
Concrete 12/2/15 

401 Richardson Rd 
Middletown PA 

17057-5512 
2.7 26% 74% 0.702 2.0 1999.14 299.62 2,002 

Highspire 
Terminals DE 

LLC 
4/14/15 

911 S Eisenhower 
Blvd Middletown 

PA 17057-5504 
36.0 26% 74% 9.36 26.64 1999.14 299.62 26,694 

Mack Trucks 
Remanufact
uring Center 

6/13/14 
2800 Commerce 

Dr Middletown PA 
17057-3294 

14.5 26% 74% 3.77 10.73 1999.14 299.62 10,752 

Total                                                                            53.2 39,448 
*As listed on EFACTS (6/2017) 
**PADEP - Statewide MS4 Land Cover Estimates 
***PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
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Appendix D – Table 5: Parsed Area Load Reductions – Direct Discharge by Planning Area 

Planning 
Area 

Urbanized Area* Loading Rate** 
TSS  (lb/ac/yr) Total Load 

TSS (lb/yr) UA 
(acres) 

% 
Imperv. 

% 
Perv. 

Imperv. 
(acres) 

Perv. 
(acres) Imperv. Perv. 

Laurel Run PRP  1,088.7 26% 74% 283.0 805.6 1999.14 299.62 807,229 

CBPRP 2,902.5 26% 74% 754.6 2,147.8 1999.14 299.62 2,152,153 
*PADEP - Statewide MS4 Land Cover Estimates 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
  



Appendix D – Table 6: Baseload Reduction Documentation - Previously Installed BMPs

% 
imperv.

% 
Pervious

Imperv. 
(acres)

Pervious 
(acres)

Acres 
Total 

Imperv. Pervious 

Ex-1 Morgans Run Rear of Lot 6.  N. of Morgan Dr, S. of Turnpike  -76.767197 40.212306 Detention Basin 0.09 ac 9.53 35.37% 64.63% 3.37 6.16 9.53 1,999.14  299.62 8,587.47    0.6 5,152.48       

Ex-2A Stone Ridge Commerce Park Lot 7 Rear of Lot 7.  S.W. corner of the Lot -76.754064 40.232968 Detention Basin 0.30 ac 2.66 6.58% 93.42% 0.18 2.49 2.66 1,999.14  299.62 1,094.80    0.6 656.88          

Ex-3A Stone Ridge Commerce Park Lot 3 North of building -76.751398 40.234565 Detention Basin 0.39 ac 5.10 23.91% 76.09% 1.22 3.88 5.10 1,999.14  299.62 3,600.21    0.6 2,160.13       

Ex-5B Conway Dr Conway Dr. East of Lot 51, South of Rt. 283 -76.780973 40.222379 Detention Basin 0.08 ac 2.66 34.00% 66.00% 0.90 1.76 2.66 1,999.14  299.62 2,334.46    0.6 1,400.68       

Ex-6A -76.747500 40.214061 0.30 ac 22.46 20.63% 79.37% 4.63 17.83 22.46 1,999.14  299.62 14,605.03  0.6 8,763.02       

Ex-6B -76.745022 40.216599 0.08 ac 3.99 23.28% 76.72% 0.93 3.06 3.99 1,999.14  299.62 2,774.48    0.6 1,664.69       

Ex-7A -76.771669 40.206538 Detention Basin 0.20 ac 5.99 52.33% 47.67% 3.13 2.85 5.99 1,999.14  299.62 7,117.69    0.6 4,270.61       

Ex-7B -76.773048 40.206837 Swale 100 ft 5.75 47.89% 52.11% 2.75 3.00 5.75 1,999.14  299.62 6,665.54    0.6 3,999.32       

Ex-8A Southeast corner of  development, Along Rt 283 -76.794675 40.227760 Basin A

Ex-8B Northeast corner of development along Rt 283 -76.796499 40.231426 Basin B

Ex-10 Woody Waste Recycling Facility
Western edge of parking area, south of industrial 
rd.

-76.739725 40.209578 Detention Basin 0.07 ac 2.22 49.00% 51.00% 1.09 1.13 2.22 1,999.14  299.62 2,510.58    0.6 1,506.35       

Ex-11A Old Reliance Farms Section 19 Rear of Lot 336 -76.756986 40.240788 Detention Basin 0.24 ac 9.09 7.17% 92.83% 0.65 8.44 9.09 1,999.14  299.62 3,831.31    0.6 2,298.79       

Ex-12A Hollywood Motel Expansion
155 Richardson Rd.  Middletown PA 17057. 
Adjacent to parking area. 

-76.794498 40.218069
Infiltration Trenches 
(1, 2)

0.08 ac 2.66 34.00% 66.00% 0.90 1.76 2.66 1,999.14  299.62 2,334.46    0.6 1,400.68       

Ex-13C 1399 Fulling Mill Rd Northern and Eastern sides of Office / Warehouse -76.759972 40.228527
Detention Basin (1) 
and Forebay(2)         

0.69 ac 14.85 19.21% 80.79% 2.85 12.00 14.85 1,999.14  299.62 9,300.01    0.6 5,580.01       

Ex-15A Phoenix Contact Land Development 586 Fulling Mill Road, Middletown, PA 17057 -76.750355 40.228977 Detention Basins (2) 1.34 ac 57.20 36.13% 63.87% 20.67 36.54 57.20 1,999.14  299.62 52,259.46  0.6 31,355.68     

Ex-16A Re-subdiv. Lot 100 Georgetown
Southeastern corner of development NW of White 
House Lane

-76.772584 40.209667 Infiltration Basin 0.24 ac 18.85 52.18% 47.82% 9.83 9.01 18.85 1,999.14  299.62 22,357.29  0.6 13,414.38     

Ex-17D Fulling Mill Rd Lot 185 2035 Fulling Mill Rd -76.771748 40.225422 Detention Basin 0.43 ac 7.98 39.78% 60.22% 3.17 4.81 7.98 1,999.14  299.62 7,787.11    0.6 4,672.27       

Ex-20A
Northwest corner of the  site, wrapping around  to 
the east along University Drive

-76.756180 40.199333
Stormwater channel 
stabilization

1400 ft n/a n/a n/a 1,999.14  299.62 n/a 44.88 62,832.00     

Ex-20B Southeast corner of site -76.754538 40.202268 Detention Basin 0.08 ac 5.10 67.26% 32.74% 3.43 1.67 5.10 1,999.14  299.62 7,358.11    0.6 4,414.86       

Ex-21A
Land Development Lot 11A Stoneridge 
Commerce Park AIS Property 
Management

Americhem International 1401 AIP Dr. Suite 100 
Middletown, PA 17057 North side of lot

-76.751387 40.234568 Retention Basin 0.2 ac 15.96 34.47% 65.53% 5.50 10.46 15.96 1,999.14  299.62 14,134.84  0.6 8,480.91       

Ex-23A
Stoneridge Commerce Park Land 
Development Lot 13  

AIP Dr. at Kreider Dr. Middletown, PA 17057 -76.750397 40.232300 Detention Basin 0.44 ac 5.37 31.07% 68.93% 1.67 3.70 5.37 1,999.14  299.62 2,995.45    0.6 1,797.27       

Ex-25A
Stoneridge Commerce Park Land 
Development Lot 6  

500' North of the Kreider Dr. and Stoneridge Dr. 
intersection

-76.752512 40.233134 Detention Basin 0.61 ac 6.65 29.40% 70.60% 1.96 4.70 6.65 1,999.14  299.62 5,316.17    0.6 3,189.70       

Ex-29A
Medical Office Building (Family Care 
and Radiology / Lab Suite)

Southern edge of site, along Harrisburg Pike S.R. 
230

-76.750497 40.198246 Detention Basin 0.19 4.21 28.47% 71.53% 1.20 3.01 4.21 1,999.14  299.62 3,300.60    0.6 1,980.36       

Ex-33A
Flagger Force Parking Lot Stoneridge 
Commerce Park Lot 7

1411 Stoneridge Dr., Middletown, PA 17057 -76.754969 40.233083 Detention Basin 0.33 ac 19.73 37.20% 62.80% 7.34 12.39 19.73 1,999.14  299.62 18,387.75  0.6 11,032.65     

Ex-34A PA Turnpike Highspire Service Plaza PA Turnpike Eastbound, mile post 249.7 -76.743562 40.209336 Rain Garden 0.2 ac 6.65 68.00% 32.00% 4.52 2.13 6.65 1,999.14  299.62 9,679.48    0.6 5,807.69       

Ex-39A -76.749167 40.199192 Detention Basins 1 0.24 ac 3.10 36.14% 63.86% 1.12 1.98 3.10 1,999.14  299.62 2,836.58    0.6 1,701.95       

Ex-39B -76.747107 40.200436 Detention Basins 2 0.22 ac 1.77 49.00% 51.00% 0.87 0.90 1.77 1,999.14  299.62 2,008.47    0.6 1,205.08       

Ex-39C -76.746300 40.199827 Detention Basins 3 0.1 ac 3.33 41.00% 59.00% 1.36 1.96 3.33 1,999.14  299.62 3,313.72    0.6 1,988.23       

Ex-42A
William Young / Accord Restoration 
SWMP

Northern side of Longview Dr, approx. 1500' east of 
Ebenezer Road / Longview Dr  

-76.767262 40.243648 Infiltration Berm .04 ac 0.67 19.00% 81.00% 0.13 0.54 0.67 1,999.14  299.62 414.06       0.6 248.43          

Ex-43A Fulling Mill Rd
201 Fulling Mill Road eastern side of existing 
parking lot and southern side of prop paving

-76.738697 40.23078
Subsurface 
Infiltration

100 ft 19.07 38.88% 61.12% 7.41 11.65 19.07 1,999.14  299.62 18,312.82  0.6 10,987.69     

Ex-45B Harris Corp.  Oberlin Rd -76.757296 40.229187 Infiltration Basins(2) 0.68 ac 7.76 51.97% 48.03% 4.03 3.73 7.76 1,999.14  299.62 9,178.88    0.6 5,507.33       

Ex-45C Securitas Security Services  Kreider Dr -76.754943 40.231122 Infiltration Basin 0.18 ac 4.21 12.16% 87.84% 0.51 3.70 4.21 1,999.14  299.62 2,132.52    0.6 1,279.51       
TOTAL 217,460.35   

*Plan on file in municipal office

**PADEP - Statewide MS4 Land Cover Estimates

***PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties

****PADEP – BMP Effectiveness Values

Notes:

As of May 2018, this chart was updated per PADEP’s request using WikiWatershed “Model my Watershed” tool, as it provides additional accuracy for smaller areas.

In addition to the calculation changes the following BMP’s were removed:

• BMPs Ex-31A, Ex-31B, Ex-26C – were removed as these BMPs treat drainage from the parsed areas.

• BMP Ex-46 – was removed because it is not within the Township’s boundaries.

299.62 11,184.55  0.6 6,710.73       51.67% 4.82 5.15 9.98 1,999.14  

Detention Basins 
(1,2)

Linden Centre Land Development 

0.72 ac 9.98 48.33%Highspire Road (Emerald Pointe)

Size 
(acre) / 
Length 

(ft)

Drainage 
area 

(acre)
Long Lat BMPs

Loading Rate TSS  
(lb/ac/yr) Total Load 

TSS (lb/yr)
BMP 

Efficiency

Lakeside Towns

Middletown Area School District Middle 
School

Middletown Middle School 215 Oberlin Rd. 
Middletown, PA 17057   (Greenfield Rd.)

Southern corner of development behind Lots   27-
32

Middletown Home Access Driveways 
and Parking Revisions

Middletown Home 999 West Harrisburg Pike 
Middletown, PA 17057

Load 
Reduction  
TSS (lbs/yr)

Drainage Area Characteristics
BMP ID Development Name Location
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Proposed BMP Pollutant Load Reduction Calculations 
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Appendix E – Table 1: Proposed BMPs 

Site Map ID BMP Type Location Lat Long 
Drainage 

Area 
(acres) 

Length 
(ft) 

Drainage Area Characteristics* Loading Rate** TSS (lbs/yr) 
Total Load 
TSS (lbs/yr) 

BMP 
Effectiveness 

Pollutant 
Load 

Reduction TSS 
lbs/yr 

% Imperv. Imperv. 
(acres) % Perv. Perv. 

(acres) Imperv. Perv. 

Shireman Park 
BMP-1 Rain Garden Ebenezer Road at 

Longview Drive 
40.239802 -76.770266 1.08 n/a 4% 0.04 96% 1.04 1,999.14 299.62 396.1146 90% 322 

BMP-2 Buffer Planting 40.241676 -76.765194 1.61 700 5% 0.08 95% 1.53 1,999.14 299.62 625.6164 50% 322 

Old Reliance 
Park BMP-3 Rain Garden Powderhorn Road 40.237214 -76.760967 1.11 n/a 19% 0.21 81% 0.90 1,999.14 299.62 690.094 90% 622 

Shope 
Gardens BMP-4 Rain Garden Theodore Ave, 

Middletown 40.214081 -76.772251 1.33 n/a 54% 0.72 46% 0.61 1,999.14 299.62 1619.387 90% 1458 

High School BMP-5 Stream Restoration Blue Raider Lane, 
Middletown 40.212065 -76.744124 n/a 1,600 n/a n/a n/a n/a n/a n/a n/a 44.88 (lbs/yr) 71,808 

Greenfield 
Park BMP-6 

Stream Restoration 
Greenfield Drive 

40.214075 -76.747488 n/a 1,600 n/a n/a n/a n/a n/a n/a n/a 44.88 (lbs/yr) 71,808 

Basin Retrofit 40.2134345 -76.750750 8.65 n/a 20 1.71 80 6.94 1999.14 299.62 5495.788 90 4452 

Hershey 
Creamery BMP-7 Stream Restoration Aip Dr, Middletown 40.235171 -76.747341 n/a 1800 n/a n/a n/a n/a n/a n/a n/a 44.88 (lbs/yr) 89,760 

Total 240,586 
 
* Land Cover Estimates calculated using WikiWatershed “Model My Watershed” tool 
**PADEP PRP Instructions - Attachment B, Developed Land Loading Rates for PA Counties 
***PADEP – BMP Effectiveness Values 
Note: Per PADEP’s request the following changes were made as of May 2018:  

• Proposed BMP-2 was updated as the proposed buffer area is approximately 700 feet in length and 50 feet wide, therefore the drainage area was revised to 1.61 acres.  
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