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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
stfreams 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 fributary (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 fo 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:

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

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

e Appendix-D CBPRP, 10% sediment load reduction for the Municipal Entities’ combined Chesapeake
Bay Planning Areas (Joint Planning Areaq)

e Appendix-E Siltafion, 10% sediment load reduction for Wildwood Lake

e Appendix-E Siltafion, 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' Individuall
MS4 Permit (Exhibit A).
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Exhibit A. Joint Planning Area Watershed Connectivity Exhibit

PRP Planning Areas:
e UNT to Spring Creek Watershed (Appendix-E PRP)
e Wildwood Lake Watershed (Appendix-E PRP)
e Paxton Creek Watershed (TMDL)
e Chesapecke Bay Watershed (Appendix-D CBPRP)

CRW
CSO

*
*

‘raas

Chesopeo.ke
Bay

Joint Planning Area

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 info 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
Areaq, 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 ferm 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 confrol, 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 ferm because the goal has been meft, 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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Existin Sz El
. sting Sediment Sediment Reduction
Planning Area Sediment X
Load (Ib/yr) Load Required (Ib/yr)
Reduction
Paxton Creek TMDL Sediment / Siltation 3,630,159 10% 363,016
Joint Planning Area Sediment / Nufrients 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
Areaqs.
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Fox Hunft - Paxton Creek
BMP-01 Stream TMDL, Wildwood 40.335491° | -76.879814 86,250
Restoration Lake, CBPRP
Stonebrid Paxton Creek
BMP-02 Aooftmefs TMDL, Wildwood | 40.301103°  -76.823866° | 1,450 166,750
P Lake, CBPRP
Wildwood Paxton Creek
BMP-03 o0 TMDL, Wildwood 40.307771° | -76.882665° 1,075 123,625
Lake, Black Run
Lake, CBPRP
Veteran's Park Paxton Creek
BMP-04 etera TMDL, Wildwood | 40.293398° | -76.859017° | 1,000 115,000
South
Lake, CBPRP
Veteran's Park Paxton Creek
BMP-05 eterans TMDL, Wildwood | 40.294232° | -76.860350° = 1,150 132,250
North
Lake, CBPRP
SEVTVTPAXiII Paxton Creek
BMP-06 Y . TMDL, Wildwood 40.316231° | -76.870776° 4,400 505,171
Rd/Walker Mill
Lake, CBPRP
Road
S ehanna Paxton Creek
BMP-07 usqu TMDL, Wildwood | 40.325675° | -76.855535° | 2,600 505,700
Union Green
Lake, CBPRP
Paxton Creek
BMP-08 Bradley Drive TMDL, Wildwood 40.319371° | -76.860073° 950 109,250
Lake, CBPRP
Black Run - Paxton Creek
BMP-09 ac TMDL, Wildwood 40.316022° | -76.870342° 3,368 387,320
North
Lake, CBPRP
Black Run - Paxton Creek
BMP-10 OSCOU ﬂf TMDL, Wildwood | 40.311085° = -76.871213° | 2,000 230,000
Lake, CBPRP
Pines Paxton Creek
BMP-11 Apartment TMDL, Wildwood 40.289522° | -76.840440° 1,450 166,750
Complex Lake, CBPRP
Capital Area UNT to Spring 5 o
BMP-12 Greenbelt Creek, CBPRP 40.272602° | -76.841858 1,800 207,000
WOR”;zrdM'” Paxton Creek
BMP-13 TMDL, Wildwood 40.305650° | -76.866050° 600 79,400
Stream and
. Lake, CBPRP
Retrofit
CRWUNT o UNT fo Sprin
BMP-14 Spring Creek pring 40.269089° | -76.844171°  N/A 23,024
: Creek, CBPRP
GSI Projects
CRW Street Paxton Creek, UNT
BMP-15 Sweeping (25 to Spring Creek, N/A N/A N/A 29,864
fimes per year) CBPRP
Combined
Sewer System
BMP-16 Rehabilitation N/A N/A N/A N/A 355,000
& Optimization
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 fo accomplish their respective pollutant load reduction requirements for
the upcoming five (5) year MS4 permit term (Table C).

Required JEETLEE
. N Proposed Sediment Reduction
. Sediment Load .
Planning Area . Load Reduction Goal
Reduction 8 Pt
(Ib/yr) (Ib/yr) 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 Enfities as outlined in the
Intergovernmental Cooperation Agreements (“*Agreements”) between each of the three (3) participating
municipal entifies. 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 infegrated 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 fime the public was provided an opportunity to ask questions and make
comments. Additionally, the plan was made available for viewing on the parficipant’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
Enwronmenfol Protection Agency (EPA) and The Pennsylvonlo 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  anficipated
implementation based upon the comments,
discussion, and progress made since the draft
plan was submitted to PADEP.

This Joint Plan demonstrates how fo meet all of
the Municipal Entifies’ 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 Table! 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 o 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 Report?. Additionally, as owners and operators of MS4s that discharge
stformwater 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 nufrients complete an
Appendix E - Pollutant Reduction Plan, addressing how the MS4 infends to reduce the sediment pollutant
loading of stformwater 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) fo Spring Creek, the Appendix E

! 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 fo 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 areaq, providing land-based sediment load reductions as well as decreases in the
frequency and magnitude of runoff discharged fo Paxton Creek, partially mitigafing streambank erosion.
The 2008 Paxton Creek TMDL Report does not account for any of this load reduction and consequently
overestimates sediment loads atfributed 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 confrol 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 confrol
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 fo CRW’'s combined sewer system were determined directly from hydrologic/hydraulic
modeling performed in support of the LTCP. Streambank erosion loads and load reductions aftributable 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) enfities’ intention
regarding this Joint Plan is fo continue to collaborate through implementing a unified, cost-effective plan
that meets the regulatory objectives facing each municipal entity.
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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 meefing was held on August 15, 2017 at the Lower Paxton Township Municipal Building to present
the information contained in this Joint Plan fo the public. Comments and questions regarding the Joint Plan
were received during the public presentation. A copy of the 2017 plan presentafion 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 Enfities Municipal Separate Storm
Sewer System (MS4) service areaq, as required by the National Pollutant Discharge Elimination System (NPDES)
Individual Permit to Discharge Stormwater from Small Municipal Separate Storm Sewer Systems (MS4s)
Application Instructionss. 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 essenfial for understanding how pollutant load reductions
will be shared for these inferconnected planning areas.

Exhibit 1. Joint Planning Area Watershed Connectivity

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

CRW
CSO

*
*

Chesopeo'k'é
Bay

Joint Planning Area

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:

e Most stormwater generated within the City of Harrisburg drains o CRW's combined sewer system
and discharges to receiving waters at 59 combined sewer overflow (CSO) outfalls.

e 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 (fo 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.

e The City of Harrisburg continues fo 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
properfies (e.g. municipal buildings, parks, recreation centers). Most, but not all, of the City's MS4
discharges info CRW's MS4, with the remainder discharging directly to receiving waters.

3 PADEP, form 3800-PM-BCW0200q, (rev. 1/2017)
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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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Land Use Land Use CRW Susq. Twp. Lower Paxton Total
Code (ac.) (ac.) Twp. (ac.) (ac.)
11 1,178 9

Water 2,287 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 Weftlands 29 22 9 60
95 Emergent Herbaceous Wetlands 12 2 8 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:

e 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
Enfities and using fopographic information to delineate areas that drain info these systems.

e 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 fributary 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 H20O Program Plan (CBH20PP), CRW's Integrated
Stormwater/Wastewater Management Plan prepared according fo US EPA infegrated planning
guidelines, includes more detailed maps and descriptions of how this system was delineated an is
available upon request of CRW.

Joint Pollutant Reduction Plan for Municipal Enfities Page 15 of 60



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.

e 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.

e 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 propertfies are subject to stormwater fees and/or considered potential
participants in collaborative projects within the Joint Planning Area.

e 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 sfill 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.

e 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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SECTION C: POLLUTANT(S) OF CONCERN

The Pollutants of Concern for the Planning Area were deftermined by referencing the PADEP’s Pollutant
Aggregation Suggestions for MS4 Requirements Table (Municipal)*. 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.

. DEP-Assigned
Impaired Watershed Pollutants of Concern Municipal Entity

Chesapeake Bay Appendix D - Nutrients, Siltation (4q) 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 activifies

Urban runoff

Nuftrients (TN, TP):

Lack of adequate stream buffer
Heavy use of lawn fertilizers
Urban runoff

7SS — Total Suspended Solids CRW - Capital Region Water
TN —Total Nifrogen 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 fo 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 fime 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 areacs.
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.

Approximate Drainage Area (acres)

Y Tyt ] Separate q . Non-
Jurisdiction Combined | Other Direct
(to MS4 . Urban Total
Outfall) (to CSO) | MS4s'  Drainage? Area?
Capital Region Wat
City of Harrisborg er/ 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 therghed 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 (fo MS4
Ouvtfall) 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

PADEP has determined that approximately thirty (30) miles of Paxton Creek and its fributaries fail fo meet
water quality stfandards 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 o
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.

Joint Pollutant Reduction Plan for Municipal Enfities Page 19 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 fime 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 fighter 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
fo 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 fo 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 fo 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
anficipated 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 infensity development and the MS4’s in-sfream 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 Enfities 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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Existing Load Allocated Load Percept

Agriculture 4,400 3.800 14%
Forest 17,600 17,600 0%
Open Space 40,200 34,000 15%
Nonpoint Low Intensity Development 26,200 22,200 15%
L High Intensity 28,800 24,400
15%
Development
Instream Erosion 793,400 485,800 39%
Nonpoint Source Subtotal: 910,600 587,800 35%
Agriculture 22,000 18,800 15%
Forest 86,400 86,400 0%
Open Space 197,200 168,000 15%
Ms4 Low Intensity Development 128,600 108,800 15%
High Intensity 141,400 119,600 15%
Development
Instream Erosion 3,901,000 2,388,800 39%
MS4 Subtotal: 4,476,600 2,889,600 35%
CsSO 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 Ib/year

The EPAregulatory 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 theirimpaired 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 info
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 Enfities’ 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 thisintegrated 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.
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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, fopography, weather, pollutant discharges, and other critical environmental data to model
sediment and nutrient fransport within a watershed?.” This web application calculates the existing pollutant
loading from the Joint Planning Area in terms of pounds per year (Ibs/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
areq, 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 info 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 fo 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 Stfreambank Erosion Adjustment Factor of 0.74 in order to meet a baseload similar fo the calibrated
2017 MapShed Model (Table é). The described modeling approach and parameters were presented to and
approved by PADEP's TMDL Section in October 2019, and are further described below.

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

Source Uncalibrated 2019 Calibrated 2019
%ﬁ;’:‘e‘l’g‘z' Model My Watershed = Model My Watershed
Baseline Baseline
Joint Planning Area 17,335,200 53,841,714 17,507,254

Sediment Load

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 infensiveness of land uses, the land area does not equate to the
sediment load.

SEvans, B., & Corradini, K. (n.d.). MapShed Overview Page. Retrieved August 18, 2015, from http://www.mapshed.psu.edu/overview.htm
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Ms4 Baseline
! Percentage of Watershed Sediment Load
Permittee Ib/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 fo 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
deftermine 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 Ib/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 sefs without the addifion 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 o 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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Source

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

Uncalibrated 2019

Calibrated 2019

Azg&%lgsﬁ%iil Model My Watershed Model My Watershed
Baseline Baseline
Land-Based 694,400 883,800 326,729
Sediment Load ’ ’ ’
Instream Erosion
sediment Load 4,694,400 13,958,800 3,709,400
Included in land- Included in land-based
CSOs 29,000 based and stream and stream erosion
erosion sediment load sediment load

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

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).

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

Source

Uncalibrated 2019

Calibrated 2019

gg‘;';giﬁgﬁiﬁj Model My Watershed Model My Watershed
Baseline* Baseline*
UNT Spring Creek 85,000 45,137 45,137

Sediment Load

*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 locafions 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 aftributable 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 freatment 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 Partfial 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 fo 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
H20O Program Plané (CBH2OPP) scenario to project an estimate of sediment load reduction from instream
erosion. This value was then subfracted 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.

Joint PRP In-Stream Sediment Load Attributed to CRW CSS

SBScss = SBScrw-Tor — CSSvoL * SBSrate
where:
SBScss = Reduction In-Stream Sediment Load from CSS operation (Ib)
SBScrw-tor = Total In-Stream Sediment Load attributed to CRW/Harrisburg (Ib)
CSSvor = Estimated Volume Captured by Existing CRW CSS Operation (gal)
SBSrate = In-stream erosion rate (lb / gal), from 2015 Paxton Creek TMDL Strategy

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/
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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.

2017 PRP Land-Based Runoff Sediment Load from CSS changes calculation method
LBScss = LBScrw-tot * Acss / Acrw-Tor— LBScrw-ot / CSSvor * CSOvor

where:
LBScss = Reductions in Land-Based Sediment Load from existing CSS operations (lb)
LBScrw-tor= Total Land-Based Sediment Load from CRW Harrisburg (lIb)
Acss = Area draining to the CRW CSS (acres)

Acrw-tor = Total Area in CRW/Harrisburg (acres)

LBScrw-tor =Total Land-Based Sediment Load from CRW/Harrisburg (Ibs)
CSSvo. = Runoff volume from CSS area (gal)

CSOvoL = CSO volume from existing CSS operation (gal)

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 o 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 fo 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).

LEeReEREs] | SRR Total CSS Total CSS Reduction
Sediment Erosion

Scenario Load sediment Load Sediment Load | Sediment Load from
(ton/yr) (Ib/yr) Existing

(ton/yr) (ton/yr)

Sediment Load

Reported in 2008 18 364 382 764,000 -
TMDL

Corrected Sediment
Load from Existing
Combined Sewer
System

16 332 348 696,000 5%
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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.

Scenario

Land-Based
Sediment
Load

(ton/yr)

Erosion

(ton/yr)

Sediment Load

Reported in 2008 51 1,547
TMDL

Corrected Sediment

Load from Existing 41 1516

Combined Sewer

System

Streambank

Sediment Load

Total CSS
Sediment Load
(ton/yr)

Total CSS
Sediment Load
(Ib/yr)

1,598 3,197,000

1,557 3,113,000

Reduction
from
Existing

2%

Modeling results indicate that the existing CSS operation has already resulted in a 41-ton load reduction
aftributed 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 Ib) and CSS-02 (17,000 Ib) in Table 12.

Map
Reference

EX-01
EX-02
EX-03
EX-04
EX-05
EX-06

EX-07

CSs-01

CSS-02

BMP Name

Paxton Church / Reichert Rd. Rain Garden

and Stream Restoration (240 ft.)
Fox Hunt Rd. Stfream Restoration (375 ft.)

UNT to Asylum Run Retention Basin and
Stream Restoration (350 ft.)

Elmerton Ave. Bio-retention Basin

Black Run Stream Restoration (800 ft.)

Asylum Run Bio-retention and Stream
Restoration (400 ft.)

Dowhower Rd Buffer and Stream
Restoration (1,220 ft.)

CRW Combined Sewer System Sediment
Capture Performance to Paxton Creek
Watershed Allowance

CRW Combined Sewer System Sediment
Capture Performance to Susquehanna
River Allowance

Total Existing BMP Sediment Load Reduction:

Planning Area Credit

Joint Planning Area / Paxton Creek TMDL
Joint Planning Area / Paxton Creek TMDL
Joint Planning Area / Paxton Creek TMDL
Joint Planning Area / Paxton Creek TMDL
Joint Planning Area / Paxton Creek TMDL
Joint Planning Area / Paxton Creek TMDL

Joint Planning Area

Joint Planning Area / Paxton Creek TMDL

Joint Planning Area

*BMP reduction values derived using Joint Planning Area Model My Watershed parameters

Sediment
Load
Reduction

72,025

17,191
92,000
73,617

140,300

68,000

17,000

563,270
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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
subfracting 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 Percentage of Paxton Creek I?qselme
s . Sediment Load
Permittee TMDL Planning Land Area
Ibs/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

qutqn Creek TMDL 100% 4,036,129*
Planning Area Total:

*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 Ibs/yr

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

40,012 lbs + 43,125 Ibs + 72,025 lIbs + 17,191 Ibs + 92,000 lbs + 73,617 Ibs + 68,000 Ibs = 405,970 Ibs
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 Ibs — 405,970 Ibs = 3,630,159 Ibs
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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.

. . Baseline
M§4 Percentage of Joint Planning sediment Load
Permittee Area
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 Ibs/yr
Existing BMP Sediment Load Reduction for the Joint Permit Area =

40,012 Ibs + 43,125 Ibs + 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 Ibs

Planning Area Drainage Area Adjusted Existing
g (acres) Sediment Load (Ibs/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 Paxfon Creek Watershed. In a letter
dated August 15, 2013, EPA withdrew the nutrient TMDL based on Pennsylvania’s 2012 Infegrated 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).

Ms4 Baseline Approved Percent
Permittee Sediment Load Sediment WLA Reduction
lb/yr lb/yr 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 Ib/yr.

Further, a WLAis 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 anficipated 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 atfributable to the Joint Planning Area sediment reduction goals.
Additionally, implementation of CRW’'s Long Term Confrol Plan as well as operational changes related fo
CSO regulators, pumping stations, and/or the Advanced Wastewater Treatment Facility in accordance with
CRW'’s CSO Nine Minimum Conftrol Plan will all result in significant sediment load reductions attributable to
the Joint Planning Area sediment reduction goals. Simply, it is anficipated 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 Ib/yr goal.
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SECTION F: ANALYSIS OF TMDL OBJECTIVES

F.1 Long-Term TMDL Sediment Load Reduction

The Municipal Entities intfend 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 infend 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.

Existing

Pollutant Percent Long-Term Load
Watershed Reduction Reduction Goal
S Required (Ib/yr)
(Ib/yr)
Paxton Creek TMpL | SSdiment/ 3,630,159 35% 1,270,906
Siltation

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).

Existin Short-Term
Polluia?ﬂ Percent Load
Watershed Reduction Reduction
e Required Goal
(Ib/yr)
Paxton Creek TMDL | SSdment/ | 4 (30,159 10% 363,016
Siltation

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

Utilizing the “Presumptive Approach,” as described in PADEP's PRP Instructions,” the Municipal Entities intend
fo achieve the required 10% Appendix-D, CBPRP sediment load reductfion 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 totall
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-BCWO0100k, Rev. 3/2017
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sediment is achieved®. Therefore, only the required 10% sediment load reduction goal is calculated herein
as a requirement for the Appendix D CBPRP (Table 17).

Existing

Pollutant Percent Pollutant
Watershed Reduction Reduction Goal
e Required (Ib/yr)
Ib/yr a Y
Joint Planning Area | SSAiment/ | . 543,984 10% 1,694,398
Siltation

F.4 Appendix-E Sediment Load Reduction Goadl

Two (2) watersheds within the Joint Planning Area have water quality impairments required fo be addressed
as aresult of regulation through PAG-13 General Permit, Appendix-E (nutrients and/or sediment in stormwater
discharges to impaired waterways), which is anficipated to be the basis of the Individual Permits for which
the Municipal Enfities 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 ftributary 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 idenfified. Pollutant loading and the
associated sediment reduction goals are a subset of the overall Joint Planning Area reduction goal (Table
18).

Existing Percent Pollutant
Pollutant Reduction

Watershed Load Reduction Goal

Required

Ib/yr Ib/yr

Wildwood Lake sediment/ |5 g5 290° 10% 282,529
Siltation
UNT fo Spring Creek = SSdiment/ 45,137 10% 4514
Siltation

*70% of the baseline sediment load for the Paxton Creek Watershed, based on drainage area

8 PADEP - PRP Instructions, Document # 3800-PM-BCWO100k, Rev. 3/2017
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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 Ibs/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
confributory factors of sfreambank 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 Ibs/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 fime,
reduced the length of sfream 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 stfreambank stabilization as the most advantageous BMP approach, stfream 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 addifional reaches within the impaired UNT fo
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.
Constfructability issues (site constraints, accessibility, staging and stockpiling needs) and project costs,
outflined 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.

Itis important to note that the proposed concept designs outlined in this report were developed for modeling
purposes infended to demonstrate the potential for required sediment load reductions to be achieved
during detailed restoratfion design outside of the scope of this plan. The final BMP selections are subject to
change during detailed consfruction 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 ftributary 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 info stream
characteristics throughout the Joint Planning Area. During the detailed existing condifions
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 furn,
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, ufilizing
the 100-yr flow rate provides a conservative condition to ensure proposed concept designs are
capable of withstanding exireme flow condifions. Designing the proposed concept sites fo
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, 4, and 8 of 9 in the accompanying figures in
Appendix F.

Black Run Site (§S-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 foof 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
maijority 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 sfresses 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 Conditfions

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 infent 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 (§S-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
fransitions 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 é-pounds per foot in the existing condition fo 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
fie-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 filing 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
maijority of the reach. These sfresses increase over é-pounds per foot at the bottom portion of the
site as the slope must increase and floodplain width decrease in order to tie-in fo the existing main
stem. A step-pool channel system through this portfion 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 potfential 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 Profotype 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 contfain relatively few buildings of sfructures 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 Consfrained Corridor Concept {Stonebridge Apartment Prototype}
consist of intermittent or perennial 1st and 2nd order sfreams 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 Profotype 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 fo 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, fen (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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Assessment Stream Length

$S-01

§§-02

$§-03*

$S-04

$S-05

$S-06

$§-07

$S-08

$S-09

$S-10

$S-11

$S-12

$S-13

$S-14*

$S-15

$S-16

$S-17

$S-18*

$S-19

$§-20

$S-21

$§-22

$§-23

Constrained Corridor
Constrained Corridor
Floodplain Restoration
Floodplain Restoration
Constrained Corridor
Floodplain Restoration
Constrained Corridor
Constrained Corridor
Floodplain Restoration
Floodplain Restoration
Constrained Corridor
Constrained Corridor
Constrained Corridor
Constrained Corridor
Constrained Corridor
Steep Slope
Steep Slope
Steep Slope

Floodplain Restoration

Downstream of Wildwood Lake —

2,262

6,838

8.195

594

2,769

2,794

4,270

2,703

2,090

4,789

1,060

2,761

5,954

eliminated from consideration

Steep Slope
Floodplain Restoration

Floodplain Restoration

1,879

3,866

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 infiliration 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 ufilities 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 scrutfiny 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 fo the
community for the lowest anficipated cost.

The selected BMP sites represent an opfimized
approach fo 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.

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

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

e Appendix-D CBPRP, 10% sediment load reduction for the Municipal Enfities’ combined Chesapeake
Bay Planning Areas (Joint Planning Area)

e Appendix-E Siltafion, 10% sediment load reduction for Wildwood Lake

e 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
stfreambank 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
stfreams located in the head-waters of the watershed, namely those located in Lower Paxton Township,
displayed liftle streambank erosion, and contained very few areas of significant silf 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 é 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 mafch the Assessment Stfream Segment Lengths presented in Table 20, as the BMPs may cover only
a portion of the inifial 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 Ib/ft, per PADEP guidance?. 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.

? PADEP, TMDL Plan Instructions, Form 3800-PM-BCW0200d,(Rev. 3/2017)
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Map
Reference

BMP-01
BMP-02
BMP-03
BMP-04

BMP-05
BMP-06

BMP-07
BMP-08
BMP-09
BMP-10

BMP-11
BMP-12

BMP-13

Floodplain
Restoration
BMP Name
Fox Hunt -
Stream
Restoration

Stonebridge
Apartments

Wildwood
Lake, Black
Run

Veteran's
Park South

Veteran's
Park North

CWP -
Shutt Mill
Rd/Walker
Mill Road
Susquehann
a Union
Green

Bradley Dr

Black Run -
North

Black Run -
South

Pines
Apartment
Complex

Capital Area
Greenbelt

Walker Mill
Road
Stream Only

Assessment
Stream
Segment
SS-21

SS-14

N/A

N/A

N/A

SS-03

SS-03

SS-16

SS-23

N/A

Early
Action
Project

EAP-1

EAP-2

N/A

N/A

N/A

EAP-3

EAP-4

N/A

EAP-5

EAP-6

N/A

N/A

EAP-7

Lat./ Planning
Long. Area

40.335491°
-76.879814°

40.3011083°
-76.823866°

40.307771°
-76.882665°

40.293398°
-76.859017°

40.294232°
-76.860350°

40.306631°
-76.870776°

40.325675°
-76.855535°

40.319371°
-76.860073°

40.316022°
-76.870342°

40.311085°
-76.871213°

40.289522°
-76.840440°

40.272602°
-76.841858°

40.305650°
-76.866050°

Stream
Length

Paxton
Creek / 750
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan

1,450

1,075

1,000

1,150

Paxton
Creek /
Joint Plan

4,400

Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
Paxton
Creek /
Joint Plan
UNT
Spring
Creek /
Joint Plan
Paxton
Creek /
Joint Plan

2,600

950

3,368

2,000

1,450

1,800

600

Reduction
(Ibs)

86,250
166,750
123,625
115,000

132,250
505,171

505,70010
109,250
387,320
230,000

166,750
207,000

69,000

Notwithstanding that implementation of the 2015 TMDL Strategy was not required unftil 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
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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 alarge residential housing development and currently discharges fo 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 plantfings, shrubs, shade trees, and naturalized basin walls. A concept design
rendering for the proposed Walker Mill detention basin refrofit has been included in Appendix H of this plan.

Map Early Achon Lat./Long. Drainage Area Reduction
SMF Hame - (Acre) C)

40.305650°
BMP-13 EAP-8 elerill ke BeEIl | b 3.4 21,473
Retrofit Only

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 ufilize 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 Rate!’ x Reduction Efficiency'?2 = Load Reduction

BMP # Early ,.Achon BMP Name Managed Area Reduction
Project Acre Ibs
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)'3
under the terms of a Consent Decree between CRW, EPA, and PADEP. The LTCP will address sediment load
reductions aftributed 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 afttributable 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-BCWO100k (rev 3/2017)
12 poliution 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 resulfing 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.

Land-Based Streambank
Sediment Erosion
Load Sediment Load
(tons) (tons)

Total CSS Total CSS
Sediment Load Sediment Load
(tons) (Ibs)

Reduction
from Existing

Scenario

Sediment Load

Reported in 2008 18 364 382 764,000
TMDL

Corrected Sediment
Load from Existing
Combined Sewer
System
Rehabilitated
Combined Sewer 14 292 306 612,000 12%
System

Optimized

Combined Sewer 7 178 185 370,000 31%
System

16 332 348 696,000 5%

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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Land-Based Streambank

. . Total CSS Total CSS Reduction
Sediment Erosion

Scenario Sediment Load | Sediment Load from

Load Sediment Load

(tons) (tons) (tons) (Ibs) Existing

Sediment Load

Reported in 2008 51 1,547 1,598 3,196,000
TMDL

Corrected Sediment
Load from Existing
Combined Sewer
System
Rehabilitated
Combined Sewer 38 1,476 1,509 3,018,000 5%
System

Optimized

Combined Sewer 18 1,361 1,379 2,758,000 11%
System

41 1,516 1,657 3,114,000 2%

Future combined system rehab/optimization willremove 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 contfinued partnership with the Capital Area
Greenbelt Association and the municipal entities.

Lat./ Stream .
el 7 G Alternate BMP Name Long. Length L)
Reference Project i (Ibs)

40.272602°
BMP-12 Calpliel A CreeiBE -76.841858° 1,800 207,000
Stream Project
. 40.269089°
BMP-14 EAP-10 CRWUNT fo Spring Creek -76.844171° N/A 23,024
GSI Projects
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.

CRW CSS LTCP
CRW UNT to 355,000 los

Spring Creek GSI
Projects

23,024 lbs ]

Stream Restoration
Walker Mill Rd Projects
Retrofit 2,717,816 Ibs
21,473 lbs

CRW Street
Sweeping
29,864 lbs

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 Ibs. + 21,473 Ibs. + 29,864 Ibs. + 23,024 Ibs. + 355,000 Ibs. = 3,147,177 Ib Reduction Potential
Joint Planning Area Sediment Load Reduction Goal = 1,694,398 Ib

Alternate Projects

The inherent complexity of implementing numerous, large-scale projects in a five-year tfimeframe with limited
annual cash flow and limited land confrol, 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
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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 shiff fo 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 fo 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.

Stream . 3
sl Alternate BMP Name Length I L S
Reference i (Ib/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 sedimentatfion and prevent further erosion and degradatfion by replacing disturbed or cut back
sfreambanks 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 addifion, 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 confrol
structures may be utilized to prevent downcutting within the channel, while above-ground instream
sfructures, 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 sfream 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 restoratfions will include the removal and
replacement of dead, diseased, and/or invasive vegetation; as well as new plantfings 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 o restored stream and enhanced buffer in the
Joint Planning Area, greatly reducing the amount of sedimentation due to insfream 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 fo 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 fo receive,
temporarily hold, and discharge stormwater at a
confrolled rate. While they can provide rate and
volume mifigation, detention basins fraditionally
offer limited water quality benefit. Detention basin
retrofits fransform these simple catch, store, and
release ponds info BMPs which provide infiltration,
bioretention, and improved sediment and nutrient
removal capabilities. This is achieved by extending
the storage fime with structure modifications,
improving soil conditions to allow for greater - : =
infiltration rates, and naturalizing the basins with native ond/or wetland plant species. While the extent and

Joint Pollutant Reduction Plan for Municipal Enfities Page 47 of 60



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 retfrofit 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 confaminants.

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
Constfrained Corridor Concept — contfains 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 af the
maijority of the other constrained corridor prototype sites.

Additional exclusions from the detailed concept costs include:

e Compaction or saoil testing

e Rock excavation, removal and disposal

e Relocation or repair of existing ufilities

e 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
exacftly 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 restoratfion 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.

Description Appro.x. Unit Price Total Price
Quantity
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 $204.7¢68
Seeding/ Stabilization 107,500 SF $0.54 $58,050
Wetland Planting - Herbaceous Plugs 1.5' o.c.
(5500 s) 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) ] EA ALY i 10Y
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 10 % N/A $49,500
(% of total)
Prevailing Wage Multiplier 17 % N/A $63,415

(17% of total construction costs)
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 fo be impacted by adjacent buildings or other infrastructure including ufilities, 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.

Apprommate

Design/Permit $120,000 $120,000

Mobilization (% of total) 1 LS $10,000 $10,000

Survey & Construction Layout ] 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

Naftive 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)
Prevailing Wage Multiplier
(17% of total construction costs)

10 % N/A $42,134

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 fie-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 ufilities and structures. Those hard-armored areas would not be included in the
ultimate project credit calculation.

Quantlty

Design/Permit $120,000 $120,000

Mobilization (% of total) 1 LS $l0,000 $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 10 % N/A $40,655

Necessary (% of total)
Prevailing Wage Multiplier

(17% of total construction costs) 17 % N/A $48713
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 refrofit as the concept is unique to this location and will not be applied elsewhere to
achieve the reduction goals of the Joint Plan.

Apprommate

Design / Permit
Mobilization (% of total)
Clearing and Grubbing (varies)
Stake-out/Survey
Rock Consfruction Entrance
Construction Safety Fence
Traffic Conftrol
R-5 Plunge Pool
Steep Slope Stream Restoration
Seeding and Soil Amendments
Straw Mulch
Misc E&S Confrols
Excavation and Hauling
(3 mi radius)

Ripping, Spread Compost (2.5"
Depth), Final Grade
Erosion Control Blanket; Single
Net Straw - Biodegradable
Herbaceous Wetland Plugs
Native Conservation Plants; #3
Shrubs
Deciduous Shade Trees; #10-15
Cont.

Small Flowering Trees; #5-7
Cont.

Footpath Repairs
Construction Management
As-built Survey
Contingency for Unknowns
Additional Cost to Provide
Performance Bond, If
Necessary (% of total)
Prevailing Wage Multiplier
(17% of Construction Costs)

Total Cost Opinion (+/- 20%)

15,000

2,222
400

17

LS
SF
LS
EA
LF
LS
™
LF
SF
SF
LS

CYy

SF

SY
EA

EA

EA

EA

LF
LS
EA
LS

%

%

$72,000
$10,000
$3.00
$3.600
$3.000
$4.20
$1,000
$78
$571
$0.30
$0.18
$7.200

$21.90

$0.84

$3.3
$5
$78

$420

$108

$18
$10,800
$3,600
$8,400

N/A

N/A

$72,000
$10,000
$4.500
$3.600
$3.000
$2,520
$1,000
$13.650
$342,600
$6.810
$486
$7.200

$9.636
$12,600

$7.332
$2,000
$1.170

$3.360

$1,620

$1.800
$10,800
$3.600
$8.400

$6.779

$67,781

$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
confractors are gaining more experience, the costs have been updated to reflect current market conditions
observed through the public bidding process.

Map Restoration BMP
Reference Name

BMP-01

BMP-02

BMP-03

BMP-04
BMP-05

BMP-06

BMP-07

BMP-08

BMP-09

BMP-10

BMP-11

BMP-12

BMP-13

BMP-13

Fox Hunt Stream
Restoration

Stonebridge
Apartments

Wildwood Lake,
Black Run

Veteran's Park South
Veteran's Park North

CWP-Shutt Mill Rd /
Walker Mill Rd

Susquehanna Union
Green

Bradley Drive

Black Run - North

Black Run - South

Pines Apartment
Complex

Capital Area
Greenbelt Stream

Walker Mill Rd.
Stream Restoration

Walker Mill Rd. Basin
Reftrofit

Assessment
Stream
Segment

SS-21

SS-14

SS-03

SS-18
SS-18

N/A

N/A

N/A

SS-03

SS-03

SS-16

$S-23

N/A

N/A

Prototype

Steep Slope

Constrained
Corridor

Constrained
Corridor

Steep Slope
Steep Slope

Floodplain
Restoration

Floodplain
Restoration

Constrained
Corridor

Floodplain
Restoration

Floodplain
Restoration

Steep Slope

Floodplain
Restoration

Steep Slope

Basin
Reftrofit

Stream
Length

750

1,450

1,075

1,000
1,150

4,400

2,600

950

3,368

2,000

1,450

1,800

600

N/A

Unit
Cost
S/LF

$590

$360

$360

$590
$590

$566

$566

$360

$566

$566

$590

$566

$590

Total Stream Restoration and Basin Refrofit Rounded Implementation Cost

Total Cost
($)
$442,500

$522,000

$387,000

$590,000
$678,500

$2,490,400
$1.471,600
$342,000
$1,906,288
$1,132,000
$855,500
$1.018,800
$354,000

$604,244

$12,795,000

Note 1. Total cost if stream restoration projects proceed and the Municipal Entities elect fo overshoot
the Individual permit reduction goal or budget for future, as yetf, unknown sediment reduction
requirements
Note 2. Table 32 maps out a schedule for a combination of projects that are anficipated to meet the
sediment reduction goal, including stream restoratfion 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 fo Spring Creek
watershed. These costs might be shared with land developers and PennDOT.
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G.6 Partnerships

The Municipal Enfities continue fo 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 fo develop a plan assuming no reliance on other entities with which
there is no cooperation agreement. However, it is anticipated that the Municipal Enfities 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
Confrol 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 infended 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 fo 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 fo 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 essentfial 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 infended to be tfied 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 fo 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

Itis anticipated that water quality BMPs incorporated intfo PennDOT's Plan will improve water quality
in the Paxton Creek, Susquehanna River, and Chesapeake Bay Watersheds. At a minimum, the Plan
is likely fo contain volume and rate confrols that will reduce streambank erosion throughout the
western portion of the Joint Planning Area.

As ofher opportunitfies become available, PennDOT and the Municipal Enfities will share any
reductions achieved through partnership projects, provided the Municipal Entifies 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 fime, 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 table'. It is anficipated that the Municipal Entities will frack 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 foward the sediment
reduction goal.

Street Sweeping

Municipalities that regularly conduct street sweeping (at least 25 fimes 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 tfoward meeting the sediment reduction goal. This data will also be fracked
and included in the Annual MS4 Status Reports and as credit toward the plan goal. Itis planned for
CRW to frack 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-BCWO010m, NPDES Stormwater Discharges from Small MS4s BMP Effectiveness
Values (Rev. 5/2016)

Joint Pollutant Reduction Plan for Municipal Enfities Page 55 of 60



Map BMP Tvbe Permitting & Engineering Construction
Reference yp Design (Permit Year) (Permit Year)®

BMP-01 Fox Hunt - Stream Restoration

BMP-02 Stonebridge Apartments In Progress 2
BMP-07 Susquehanna Union Green In Progress 3
BMP-06 CWP — Shutt Mill Rd/Walker Mill 2 3

Road

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

G.8 Long-Term Paxton Creek TMDL Watershed Sediment Load Reductions

As previously stated, the Municipal Entities infend 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 pollu’ron’r reduction plcms within five (5) years of PADEP’s issuance to
each municipality’s Individual ) | VR WY LT N

Permit. As such, the MuNICIPAl Rl L Vg B ~_ ol 1z S e d
Entfities maintain no quantifiable, ; s
long-term pollutant load reduction
goals; however, the Municipal
Enfities will contfinue 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 Anficipated 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
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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 confrol
plan that addresses this issue. Previously, CRW idenfified green infrasfructure strategies infended 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 anficipated 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
sformwater 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. Itis anficipated 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/Ib reduction. That means that a PennDOT/Municipal
Entity project has the potential to yield an approximately 130,000 Ib 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 1).
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 atfributed to each
Participant in the Plan for each BMP, plus an equal share to apportfion the percentage of load reduction
outside of the municipal boundaries or service area of the Participants, unfil 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 [: 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:

e Ensure disturbed areas are kept free of foot and/or vehicular fraffic until full stabilization has occurred
- yearround

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

e Conduct site visits to ensure planfings are healthy and sufficiently watered, weeds are properly
managed, sufficient mulch is in place until site is stabilized and planting have become established -
monthly

e 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

e Conduct inspections once streambank is stabilized and plants have become established —
biannually

e Immediately upon notice; repair any rills, gullies, or sfreambank cutting that may occur - year round

e 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

e Replace mulch as needed - biannually

e Remove accumulated trash and debris — monthly

e Remove and replace dead and diseased plantings — biannually

e Keep machinery and vehicles away from stabilized areas — year round

O&M requirements for the retrofit bio-retention basins shall include:
e Conduct regularinspections until site is stabilized and plantings are established — monthly
¢ Immediately upon notice, repair any erosion issues in the basin — year round
e Remove and replace dead or diseased plantings — biannually
e Remove weeds and invasive species from the basin — quarterly
e Remove accumulated sediment and debris — monthly
e  Mulch as necessary — biannually
e Use no chemical herbicides or pesticides — year round
e Maintain a “No Mow Zone" around the perimeter of the basin — year round
e Ensure outlet structures remain unobstructed and free of debris — monthly

The confractor 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 Confractor shall remain responsible
for operation and maintenance of the stfreambank restoration and buffer project(s) unfil 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 Operatfion 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

2017

Public Notice

Public Meeting Presentation

Public Meeting Minutes

Record of Consideration (Public Comment Responses)

Public Comments

N
O

Public Notice

Public Meeting Presentation

Public Meeting Minutes

Record of Consideration (Public Comment Responses)

Public Comments

Joint Pollutant Reduction Plan for Municipal Enfities



MEDIA
GROUP

6171530

Order Confirmation
Ad Order Number 0009399256

530910

Customer

CAPITAL REGION WATER

Account:816

CAPITAL REGION WATER

212 LOCUST ST STE 500,
HARRISBURG PA 17101 USA

(888)510-0606

FAX:

Payor Customer
CAPITAL REGION WATER

Account: 816
CAPITAL REGION WATER

212 LOCUST ST STE 500,
HARRISBURG PA 17101 USA

(888)510-0606

joann.gray@capitalregionwater.com

PO Number

Sales Rep.  Jennifer Rogers

Order Taker Jennifer Rogers
Order Source

Special Pricing

Tear Sheets 0 TearsheetsCost $0.00 Net Amount $176.02
Proofs Tax Amount $0.00
Affidavits AffidavitsCost $5.00 Total Amount $176.02
Blind Box Payment Method Invoice
Promo Type Payment Amount $0.00
Materials Amount Due $176.02
Invoice Text
Ad Schedule
Product PennLive.com Placement/Class Main Legals
#Inserts 1 POS/Sub-Class Proposals Bids
Cost $2.50 AdNumber 0009399256-01
Ad Type PA CLS Legal Liner Ad Size 1X36li
Pick Up # 0009394611 Ad Attributes
External Ad # Color <NONE>
Production Method AdBooker Production Notes
Run Dates Sort Text NOTICOOOFPUBLICPARTICIPATIONANDPUBLICMEETINGFORREGIONALTMDLANDCHESAPEAKEBAYPOLLUTANTR
11/07/2019
Product The Patriot News Placement/Class Main Legals
# Inserts 1 POS/Sub-Class Proposals Bids
Cost $168.52 AdNumber 0009399256-01
Ad Type PA CLS Legal Liner Ad Size 1X36li
Pick Up # 0009394611 Ad Attributes
External Ad # Color <NONE>
Production Method AdBooker Production Notes
Run Dates Sort Text NOTICOOOFPUBLICPARTICIPATIONANDPUBLICMEETINGFORREGIONALTMDLANDCHESAPEAKEBAYPOLLUTANTR
11/07/2019

Confidentiality Notice: This facsimile is intended only for its addressee and may contain information that is privileged, confidential or otherwise protected from disclosure. Dissemination, distribution or
copying of this facsimile or the information by anyone other than the intended recipient is prohibited. If you have received this facsimile in error, please notify us immediately and return the facsimile by mail.

11/6/2019 10:47AM




0009399256-01

Ad Content Proof

NOTICE OF PUBLIC
PARTICIPATION AND PUBLIC
MEETING FOR

REGIONAL TMDL AND
CHESAPEAKE BAY POLLUTANT
REDUCTION PLAN

Capital Region Water (CRW),
Susgquehanna 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
o 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 Street, Harrisburg,
PA.
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11/6/2019 10:47AM



Joint Pollutant Reduction Plan | Page 1 of 5

&E English

C@ GAF |TAI_ HEEIUH ‘ WATER. Who we are  Board Meetings  Contact
For questions or to report problems: 888-51 0-0606

[CONTACT US ONLINE |

Joint Pollutant Reduction Plan

By Capital Region Water | November 7, 2019 0 Comment

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.
#H#

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,

https://capitalregionwater.com/jointprp/ 11/11/2019
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and the Chesapeake Bay. The approach outlined in the Paxton Creek Strategy is the bas|d#Ef Eniglidhint 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 | - Intergovernmental Cooperation Agreements

Appendix J — Supplemental Information

2017 Joint Pollutant Reduction Plan

Photo Credit: Rhonda Hakundy-Jones, PCWEA

Background

https://capitalregionwater.com/jointprp/ 11/11/2019



Joint Pollutant Reduction Plan | Page 3 of 5

In 2013, The Pennsylvania Department of Environmental Protection(DEP) determined thet&) Enijgistof 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.

https://capitalregionwater.com/jointprp/ 11/11/2019
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2019 Joint Pollutant Reduction Plan EE English

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 | — Intergovernmental Cooperation Agreements

Appendix J — Supplemental Information

2017 Joint Pollutant Reduction Plan

= ®

== Susquehanna  ppTAL REGION.

TOWNSHIP

WATER

Paxton Creek Watershed TMDL Strategy

https://capitalregionwater.com/jointprp/ 11/11/2019
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Paxton Creek Strategy

&E English

Category: Project
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LOWER PAXTON TOWNSHIP

425 Prince Street, Harrisburg, PA 17109

Sign Up for Township E-News Here!

= MENU

Public Notice - Regional TMDL & Chesapeake Bay PRP Public

Participation
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 (httgs:[[cagitalregionwater.com; and a hard copy will be available at each
munici 'Ffiy@hfﬁé 6‘681?&’ MP& (9 ﬁﬁgwjﬂlﬁaao%ﬁﬁgﬂklgﬁgma‘ei%ritten
comments. ThY REBIERE ERIEA WAfeBeiths Heddly Mo p Bhet e Bemis 8NN ovember 19,
2019 starting at 7PM at the Lower Paxton Township Municipal Building, 425 Prince

Home

https://www.lowerpaxton-pa.gov/ 11/11/2019
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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)

https://www.lowerpaxton-pa.gov/

Page 2 of 5
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Receive notifications by
> Call
o> Email
o Text
5 And more

SIGN UP NOW

CIVICREADY

Powered byRegrougs

BEST fRIEMDS fUREVER

BFF strives to reduce the number of stray cats and help to control the cat

population through a Trap-Neuter-Return Program.

BFF s a non-profit organization accepting donations

toassist with a pilot TNR program in Lower Paxton Township.
Please consider making a contribution!
BFFPA.org
BFFPA.ORG
- 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.

- MISS/ON -

To achieve our vision, Lower Paxton Township will work Eo
meet and exceed the needs of a growing Township in a
cost efficient manner.

- SLOGAN -

Good Government for a Great Community

https://www.lowerpaxton-pa.gov/ 11/11/2019



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

Home | Lower Paxton Township

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.

https://www.lowerpaxton-pa.gov/

Social Media

Page 4 of 5

11/11/2019
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Complete

Directory with
E-mail Addresses

Employees

https://www.lowerpaxton-pa.gov/ 11/11/2019



Regional TMDL & Cheseapeake Bay Pollutant Reductio Plan - Notice of Public Participa... Page 1 of 3

7N
== Susquchanna
TOWNSHIP
Search Q
Select Language
Powered by Geogle Translate
BOARDS & COMMISSIONS DEPARTMENTS FAQS CONTACT US

STORMWATER FEE FIND IT FAST

Home

Regional TMDL & Cheseapeake Bay
Pollutant Reductio Plan - Notice of
Public Participation and Public
Meeting

POSTED ON: NOVEMBER 6, 2019 - 12:00PM

https://www.susquehannatwp.com/home/news/regional-tmdl-cheseapeake-bay-pollutant-r... 11/11/2019
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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 publicis invited to review this document at the website below and provide written com-
ments to the City Beautiful H,0 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.

https://www.susquehannatwp.com/home/news/regional-tmdl-cheseapeake-bay-pollutant-r... 11/11/2019
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WEBSITE: https://capitalregionwater.com/jointprp/

1900 Linglestown Road,
Harrisburg, PA17110
Get Directions

Phone: (717) 545-4751
Fax: (717) 540-4298
Email: info@susquehannatwp.com

Privacy | Disclaimer
Government Websites by CivicPlus ®
Staff Login

Login

https://www.susquehannatwp.com/home/news/regional-tmdl-cheseapeake-bay-pollutant-r... 11/11/2019



The Friends of Wildwood Lake Nature Center, Inc.

Supporting Wildwood Park & Benjamin Olewine, Il Nature Center

100 Wildwood Way « Harrisburg, PA 17110 « Phone (717) 221-0292 « www.wildwoodlake.org

December 5, 2019 E @ E " M E A
DEC 12 2000 ]

Claire Maulhardt '

Capital Region Water - -

212 Locust Street, Suite 500 Capital Region Water

Harrisburg, PA 17101

RE: Friends of Wildwood Comments on Paxton Creek Joint Pollution Reduction Plan
developed by Capital Region Water, Lower Paxton Township and Susquehanna Township
(collectively, the Municipal Entities)

Dear Ms. Maulhardt and Municipal Entities:

The Friends of Wildwood (FOWW) are the 501 (c)(3) support organization for Dauphin
County’s Wildwood Park (Park) and the Benjamin Olewine Ill Nature Center (Nature
Center), located in Harrisburg City. While Wildwood Park is known as an area for
education and recreation, one of the features of the park is Wildwood Lake (Lake), which is
fed by both Paxton Creek and Fox Run. The Lake is home to numerous birds, turtles, and
other aquatic life as well as a benefit to the park’s other inhabitants. Over the years as a
result of the significant land development upstream, the “bottom of the lake has become
high.” It is because of this, the FOWW are writing to express their support toward the
implementation of the Joint Pollution Reduction Plan (Plan), which will have a positive and
direct impact on the Park’s future. The FOWW look forward to working with the
Municipal Entities to help achieve the goals of the plan.

The Lake as well as Paxton Creek are both considered impaired for sediment and require
the implementation of a Total Mass Daily Load (TMDL) to improve water quality by
completing Best Management Practices (BMPs) to reduce sediment loads. In 2015, the
FOWW paid for a feasibility study conducted by Herbert, Rowland & Grubic to determine
if restoration, including sediment removal from the Lake would be a possibility. A copy of
the study is available on our website (www.wildwoodlake.org). Since our comments on the
2017 Joint Pollution Reduction Plan, Dauphin County was awarded a DEP grant to assist in
the design and permitting to move forward with a restoration project on the Lake, which
was also supported by a Dauphin County Gaming grant and by the FOWW. The grant will
make lake restoration a “shovel ready” project. The planned restoration project will be
most effective with the implement of the proposed Plan, which will reduce the amount of
sediment that is carried to Wildwood Lake by Paxton Creek and Fox Run. Numerous
proposed BMPs including 01 (Fox Run), 06, 07, 08, 09, 10, 13 (please note is in Susq{iha
Township) and 17 are upstream of the Lake, with BMPs 06, 09 (Black Run), 10 (Blaw
Run), 13 and 17 having the most direct impact on the Lake and our lake restoyatién£0i

The Friends of Wildwood Lake Nature Center, Inc. is a non-profit 501(c) (3} organization registered with the Commonwealth of Pennsylvania



The Friends of Wildwood Lake Nature Center, Inc.

Supporting Wildwood Park & Benjamin Olewine, Ill Nature Center

100 Wildwood Way * Harrisburg, PA 17110 « Phone (717) 221-0292 » www.wildwoodlake.org

With numerous significant rain events within the past 2 years, these areas are in need of
erosion control attention. The lake restoration project itself may assist the Municipal
Entities in meeting their pollution reduction goals now and in the future.

In addition, the FOWW would like to offer support toward the pollution reduction goals
with a stream bank project that is on-going at the time of this letter, on the bank of Paxton
Creek behind the Nature Center. This project was funded with support from a DEP
Growing Greener grant. The project will stabilize 200 feet of the stream bank and prevent
further erosion just prior to Paxton Creek reaching the Lake near the Morning Glory outfall.
This project completes a portion of proposed BMP-03, which addresses about 1100 feet of
stream bank from Route 322 and continuing behind the Olewine Nature Center, wuth
restoration efforts. Please contact Chris Rebert, Park Manager at 717-221-0292 so we may
provide information you may need to use this portion of the project toward your goals.

The FOWW support the implementation of the BMPs proposed in the 2019 Plan, which will
reduce the volume of sediment reaching Paxton Creek and its tributaries, Wildwood Lake,
the Susquehanna River and ultimately the Chesapeake Bay. Please also consider our on-site
efforts and plans to reduce sediment loading and returning a portion of the Lake to function
as a sediment trap for future generations in the Harrisburg area.

Thank you for the opportunity to provide comments on the Joint Pollution Reduction Plan.

Sincerely,

M\LQ ok

Heather Dock
Friends of Wildwood President

The Friends of Wildwood Lake Nature Center, Inc. is a non-profit 501{¢) (3) crganization registered with the Commonwealth of Pennsylvania
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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 Townshilg, and
Lower Paxton Township hereby
give notice of the 30-day public
comment period for its Nation-
al Pollutant Discharge Elimina-
tion (NPDES) Stormwater Dis-
charges from Small Municipal
Separate Storm Sewer Sys-
tems EMS4 Pollutant Reduc-
tion Plan (PRP). Best manage-
ment practices (BMPs) are pro-
posed in the regional Plan to
satisfy Paxton Creek Total Max-
imum Daily Load (TMDL) sedi-
ment reduction requirements
and PRP requirements for the
Chesapeake Bay and local
stream impairments. The 30-
day public comment period be-
gins August 2, 2017 and ends

eptember 1. At that time, the
plan will be available on the
CRW website (https://capitalre-
gionwater.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 re(?ional Plan will be dis-
cussed at a public meeting on
Auﬂust 15, 2017 starting at
6PM at the Lower Paxton Town-
ship Municipal Building, 425
Prince Street, Harrisburg, PA.
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The Paxton Herald
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From:

Erin G. Letavic, P.E.

Project Manager

Herbert, Rowland & Grubic, Inc.
369 East Park Drive

Harrisburg, PA 17111
717.564.1121 [phone]
717.368.3289 [cell]
717.564.1158 [fax]
eletavic@hrg-inc.com

Original Text:

NOTICE OF PUBLIC PARTICIPATION AND PUBLIC
MEETING FOR REGIONAL TMDL AND CHESA-
PEAKE 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 require-
ments for the Chesapeake Bay and local stream
impairments. The 30-day public comment period
begins August 2, 2017 and ends September 1. At
that time, the plan will be available on the CRW web-
site (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 August 15, 2017 starting at 6PM at
the Lower Paxton Township Municipal Building, 425
Prince Street, Harrisburg, PA.
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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
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 August 2, 2017
and ends September 1. At 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
August 15, 2017 starting af 6PM at the
Lower Paxton Township Municipal
Building, 425 Prince Street, Harrisburg,
PA.
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CAPITAL REGION.

WATER

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

4

(¥ ¥
St

2018 PAG-13

NPDES (National Pollutant Discharge Elimination System)
Individual Permit (PAG-13) for Stormwater Discharges from
Small Municipal Separate Storm Sewer Systems (MS4s)

Updated permit requires:
v Pollution Control Measures (PCMs)
v Updated list of authorized non-stormwater discharges
v Increased public involvement

v Clearer requirements for public access
v Pollutant Reduction Plans — Chesapeake Bay and locally

impaired waters

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

= ldentify 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 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.

Chesapeake Bay (2011) = Collaboration to seek outside
Sediment transported after 3 i
S Los financial support.

Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

= Why sediment focus?
= EPA model
= Why lb/yr?

= Model correlates water
quality level to sediment

= Not a literal pounds removal

Paxton Creek Watershed Facts Pollutant Reduction Plan Requirements

= Paxton Creek drains over 27 square = New for 2018-2023 permit term

mlles Of metrOPOIItan HarrISburg‘ Short-Term (5-yr) Pollutant Load Reduction Requirements by PRP Planning Area

. Existing Required Sediment Reduction
Planning Area Sediment | Sediment Load P
Load (Ibs/yr) | _ Reduction i i
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

= Pennsylvania DEP considers 30 miles
of Paxton Creek and its tributaries
impaired by sediment and habitat

degradation (303(d) list). Sediment/ Nutrients 16,250,525 10% 1,625,053
Long-Term Pollutant Load Reduction Requirements (Paxton Creek TMDL only)
1,167,469 Ib/yr

= Qver 85 percent of the sediment is
contributed by stream erosion (TMDL
report).

Capital Region Water » Lower Paxton Township ® Susquehanna Township Joint Pollutant Reduction Plan J Capital Region Water » Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan




Pollutant Reduction Plan Requirements

e S

= Joint
Planning
Area

Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

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)

I Ny 7l M=l P

Land Use / Source ton/year] ton/year] Percent Reduction
Nonpoint Sources 22 1.9 14%
8.8 8.8 0%

Agriculture

Forest

Open Space 20.1 17.0 15%
Low Intensity Development 13.1 111 15%

High Intensity Development 14.4 122 15%

Instream Erosion 39.7 242.9 39%

Nonpoint Source Subtotal 455.3 2939 35%

Municipal Separate Storm  [JLr-4ITL 1Y 11 9.4 15%
Sewer Systems (MS4) Forest 432 432 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 11944 39%

MS4 Subtotal 2,238.3 1,444.8 35%

[co 123 15%
7.0 7.0 0%
P Total 2,715.1 1,757.9 35%

Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

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.

" Baseline
rcentage of Watershed Sediment Load
ermittee
(ton/year)

CRW (City of Harrisburg) 212% 1,954.8
Township of Lower Paxton 46.0% 4,416
Township of Susquehanna 26.8% 2,471.2

Load contributing land outside Joint % -
Planning Area
Paxton Creek TMDL
. 100% 8,667.6
Planning Area Total:

Capital Region Water » Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

Wildwood Lake

= Impaired
= Exists within the Paxton
Creek watershed

= Upstream improvements are
anticipated to reduce the
sediment loading to
Wildwood Lake

= 233,494 Ib/yr goal
(accomplished through
upstream projects)

Capital Region Water » Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan




UNT to Spring Creek Watershed

= CRW drainage area: 124 acres
= Susquehanna Twp. drainage area: 260 acres
= Sediment reduction required: 8,500 lbs

ks < r
= Proposed PR ek o

BMPs:

= Street
Sweeping

= Detention
Facility

= GSI

= Capital Area
Greenbelt
Stream
Restoration

Capital Region Water o Lower Paxton Township ® Susquehanna Township

Joint Pollutant Reduction Plan

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)

Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

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 Ib/yr joint planning
area reduction goal

Capital Region Water » Lower Paxton Township ® Susquehanna Township

Joint Pollutant Reduction Plan

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

Capital Region Water » Lower Paxton Township e Susquehanna Township

Joint Pollutant Reduction Plan




Watershed Assessment

Floodplain Restoration Prototype

Capital Region Water o Lower Paxton Township ® Susquehanna Township

Joint Pollutant Reduction Plan
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Floodplain Restoration Prototype

Capital Region Water » Lower Paxton Township ® Susquehanna Township

Joint Pollutant Reduction Plan

Floodplain Restoration Prototype - existing




Floodplain Restoration Prototype - proposed Constrained Corridor Prototype

e
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Constrained Corridor Prototype Constrained Corridor — existing and proposed

Existing Streamban!

"
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Steep Slope Prototype

Steep Slope Prototype

[e]

posed Projects — Stream Based

Floodplain
pal Early Action Reduction
Restoration BMP .
Project (1bs)
Name
Fox Hunt - Strear
¢ runt - Swream 521 EAP-1 Paxton Creek / Joint Plan
Restoration
Stonebridge
ss14 EAP-2 Paxton Creek /Joint Plan
Apartments
Wildwood Lake, ’
ss01 N/A Paxton Creek /Joint Plan
Black Run
m Veteran's park South ss18 N/A Paxton Creek /Joint Plan
m Veteran's Park North 518 N/A Paxton Creek /Joint Plan
Earl Drive Ph. 01 ss13 EAp3 Paxton Creek /Joint Plan
m arl Drive Ph. 02 513 EAP-16  Paxton Creek /Joint Plan
Earl Drive Ph. 03 ss13 EAP-14  Paxton Creek /Joint Plan
BMP-09 BlackRun - North 5503 N/A Paxton Creek /Joint Plan
m Black Run - South 5503 N/A Paxton Creek /Joint Plan
Pines Apartment
nes AP 516 EAP-10  PaxtonCreek /Joint Plan
Complex
Capital Area UNT Spring Creek / Joint
== sn =
Walker Mill Road
alker Ml Roa N/A N/A Paxton Creek / Joint Plan
Stream Only

Capital Region Water » Lower Paxton Township e Susquehanna Township

750 86,250
1,800 207,000
1,075 123,625
1,000 115,000
1,150 132,250
1,560 179,400
900 103,500
2,435 280,025
3,368 387,320
2,000 230,000
1,450 166,750
1,800 207,000
600 69,000
19,888 2,287,120

Joint Pollutant Reduction Plan




Floodplain Restoration Components

Bigengineered
Bank Stabilization

= A A
Connection 227 Grade Control

Proposed Projects — Land Based

Walker Mill Road
Paxton Creek / Joint Plan

M d Reductit
Map Reference BMP Name Planning Area EIELS SEREHER

Area (ac) (Ibs)
“ =

Basin Retrofit

BMP-14 CRW UNT to S.prmg UNT Spring Creek / Joint
Creek GSI Projects Plan
CRW
Streetsweeping

Paxton Creek / Joint Plan

N/A CSO reductions Paxton Creek / Joint Plan

N/A CSO reductions Joint Plan

Capital Region Water o Lower Paxton Township o Susquehanna Township

166

Total:

10,400

10,886

36,500

210,000

380,000

647,786

Joint Pollutant Reduction Plan

Land Based BMP — Basin Retrofit

TMDL and PRP Goals

= Goal: 1,625,053 Ib/yr
= Project allocation: 2,934,906 |b/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




Next Steps

= Public comment period
= Revise report
= Submit report

= Implementation
= Startin 2018
= Complete in 2023 (5 years)

Aug 2-Sept 1, 2017
Sept 2-14, 2017
Sept 15, 2017

J Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan

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?

J Capital Region Water o Lower Paxton Township e Susquehanna Township Joint Pollutant Reduction Plan




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: Other:
Claire Maulhardt, Capital Region Water Allison Doughery, Burg Magazine
David Stewart, Capital Region Water Bill Hawk
Elizabeth Logan, Susquehanna Township Bryan Genesse
George Wolfe, Lower Paxton Township Dave Sheppard
Randy Allen, Lower Paxton Township Thomas Au

Gary Rothrock
Consultants: Sean Sanderson

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 H20 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 Ibs./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
fownships and city.

Urban stormwater is a major cause of pollution that is costly for municipalities to treat, for
industrial and commercial businesses to conftrol, 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 fo 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 fo 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 infend to implement green
infrastructure measures throughout the service area o 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 fo 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, | recommend that the plan include convict labor* on work-
release to collect deftritus 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
tfoward fime 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 Entifies:

The Friends of Wildwood Lake Nature Center, Inc. ("FOWW") is a 501(c) (3) organization that
supports Wildwood Park and the Benjamin Olewine Il 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 problemin Widwood Lake,
which has significantly reduced the depth of the lake, causing increased flooding in the area
and risk to plant and animal habitafs.

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 |1 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")
idenftified by the Municipal Entities, BMP-03. BMP-03 is a stream restoration project proposed
for Black Run, a stream that discharges to the eastern porfion 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 Enfities' 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,

| definitely support the plan to reduce pollution and sedimentation from stormwater runoff. In
fact, | think that these are very modest goals and | would like to see more done in this regard.

| would like to see more stream buffers along the creeks and streams. | 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.

| 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 | 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 locatfions and extent will be
decided during the implementation phase. All three of the Municipal Enfities have land
development and stormwater management ordinances that encourage developers o
incorporate the use of Low Impact Design (LID) techniques such as permeable paving,
bioretention, efc... into their designs. The municipalities will confinue to encourage the use of
LID techniques and will contfinue to enforce their local stormwater management ordinances
to ensure proper stormwater management techniques are being implemented during the
development process.



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 H,O Program Manager
J 888-510-0606 | Direct: 717-216-5269

GAFITAI. HEEIUN Capital Region Water
« 212 Locust Street, Suite 500 | Harrisburg, PA 17101
WATER 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.



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




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@Ilowerpaxton-pa.gov>

Subject: FW: Web Site Inquiry/Paxton Creek Sediment Control

I received only this comment so far. See below.

Claire Maulhardt | City Beautiful H20 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: Wednesday, August 30, 2017 10:58 AM

To: Claire Maulhardt <claire.maulhardt@capitalregionwater.com>
Subject: FW: Web Site Inquiry/Paxton Creek Sediment Control

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

1



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.



The Friends of Wildwood Lake Nature Center, Inc.

Supporting Wildwood Park & Benjamin Olewine, III Nature Center

160 Wildwood Way « Harrisburg, PA 17110 « Phone (717) 221-0292 « www.wildwoodlake.org

September 1, 2017

Capital Region Water

100 Pine Drive

Harrisburg, PA 17103
info@capitalregionwater.com

RE: Comments of the Friends of Wildwood Lake Nature Center, Inc. to the Joint Pollutant
Reduction Plan of Capital Region Water, Lower Paxton Township, and Susquehanna
Township (collectively, the “Municipal Entities”)

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 10% 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

The Friends of Wildwood Lake Nature Center, Inc. is a non-profit 501 (c) (3) organization registered with the Commonwealth of Pennsylvania



The Friends of Wildwood Lake Nature Center, Inc.

Supporting Wildwood Park & Benjamin Olewine, Il Nature Center

100 Wildwood Way « Harrisburg, PA 17110 ¢ Phone (717) 221-0292 » www.wildwoodlake.org

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 benetfits 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,

/\im Cm&@ Va2

Caufield, President
Friends of Wildwood Lake Nature Center, Inc.

The Friends of Wildwood Lake Nature Center, Inc. is a non-profit 501 (c) (3) organization registered with the Commonwealth of Pennsylvania



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. | have a few more | will be forwarding.

888-510-0606 | Direct: 717-216-5269

GAFITM. HEE IUN Capital Region Water
~ 212 Locust Street, Suite 500 | Harrisburg, PA 17101
WATER Investing in Our Community from Raindrop to River
capitalregionwater.com | Facebook | Twitter | YouTube

(\ A Claire Maulhardt | City Beautiful H,O Program Manager
)

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 G A F IT A L R E G I [] N

capitalregionwater.com | Facebook | Twitter | YouTube
WATER

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: ) 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,

1



| definitely support the plan to reduce pollution and sedimentation from stormwater run off. In fact, | think that these
are very modest goals and | would like to see more done in this regard.

| would like to see more stream buffers along the creeks and streams. | 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.

| 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 | appreciate your efforts in reducing pollution and stormwater runoff.
Sincerely,
Justina Wasicek

Susquehanna Township



APPENDIX B - MAPPING

Joint Planning Area and BMP Project Locations

Proposed BMP Location Maps

Alternate BMP Location Maps

Land Use Map

Joint Pollutant Reduction Plan for Municipal Enfities
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APPENDIX C - PADEP MUNICIPAL MS4 REQUIREMENTS

Municipal Requirements Tables

Pollutant Agaregation Tables

Joint Pollutant Reduction Plan for Municipal Enfities
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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

Joint Pollutant Reduction Plan for Municipal Enfities



Existing BMP Summaries

Seven (7) existing stormwater quality projects (EX-01

— EX-07) were completed in the Paxton Creek Watershed

prior fo the completion of this Joint Plan and are being utilized as credit o 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.

Map
BMP Name & Type Latitude Longitude

EX-01

EX-02

EX-03

EX-04

EX-05

EX-06

EX-07

CSs-01

CSs-02

Paxton Church / Reichert Rd. Rain
Garden and Stream Restoration (240
ft.)

Fox Hunt Rd. Stream Restoration (375
ft.)

UNT fo Asylum Run Retention Basin
and Stream Restoration (350 ft.)

ElImerton Ave. Bio-retention Basin

Black Run Stream Restoration (800 ft.)

Asylum Run Bio-retention and Stream
Restoration (400 ft.)

Dowhower Rd Buffer and Stream
Restoration (1,220 ft.)

CRW Combined Sewer System
Sediment Capture Performance to
Paxton Creek Watershed Allowance
CRW Combined Sewer System
Sediment Capture Performance to
Susquehanna River Allowance

40°18'51.53"

40°20'4.41"

40°17°09.41"

40°17'41.81"

40°18'29.34"

40°17'28.18"

40°16'38.05"

N/A

N/A

Total Existing BMP Sediment Load Reduction:

-76°51'34.89"

-76°52'40.27"

-76°52'03.21"

-76°51'33.35"

-76°52'12.05"

-76°51'38.66"

-76°48'14.72"

N/A

N/A

Planning Area

Credit

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area

Joint Planning Area /
Paxton Creek TMDL

Joint Planning Area

Sediment
Load
Reduction
lbs/yr

40,012
43,125
72,025
17,191
92,000
73,617

140,300

68,000

17,000

563,270

Joint Pollutant Reduction Plan for Municipal Enfities



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 cooperafion with Susquehanna
Township and HRG. The rain garden was designed to collect runoff from Paxton Church Road before
discharging info 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 contfinues
to operate as the design intended; the stream restoration measures have minimized further incision of the
stfream 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 los/ft = 27,600 lbs

EX-01 Total Sediment Reduction = 12,412 los + 27,600 lbs = 40,012 Ibs

Joint Pollutant Reduction Plan for Municipal Enfities



Existing BMP, EX - 01 Location Map
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Existing BMP Summaries: EX - 02 Fox Hunt Rd. Sfream 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
ariffle 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 los/ft = 43,125 lbs

Joint Pollutant Reduction Plan for Municipal Enfities
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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 infilfrate stormwater runoff from a 44-acre drainage areaq, in-stream grade conftrol
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 Ibs
EX-03 Stream Restoration Sediment Load Reduction = 350 ft x 115 lbos/ft = 40,250 Ibs

EX-03 Total Sediment Reduction = 31,775 lbs + 40,250 lbs = 72,025 lbs

Joint Pollutant Reduction Plan for Municipal Enfities
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Existing BMP Summaries: EX — 4 Elmerton Ave. Bio-refention 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 infilfrate 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-retentfion continues to function as the design intended.

EX-04 Bioretention Basin Sediment Load Reduction = 17,191 lbs

Joint Pollutant Reduction Plan for Municipal Enfities



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
sfream restoration. The rapid rate of erosion through this sfream was idenfified as a problem including
sedimentation in Wildwood Lake. The installed solution included grade confrols along the stream. Check
dams and j-hooks were installed to create ariffle 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 stfream restoration confinues to
function according to the design.

EX-05 Stream Restoration Sediment Load Reduction = 800 ft x 115 los/ft = 92,000 lbs

Joint Pollutant Reduction Plan for Municipal Enfities



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 infilfrate stormwater from the 100-acre drainage area. The stream restoration portion included
400-feet of sfream 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
infended.

EX-06 Bio-retention Sediment Load Reduction = 27,617 lbs
EX-06 Stream Restoration Sediment Load Reduction = 400 ft x 115 los/ft = 46,000 lbs

EX-06 Total Sediment Reduction = 27,617 lbs + 46,000 lbs = 73,617 lbs

Joint Pollutant Reduction Plan for Municipal Enfities



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 fo the Joint Planning Area, not the Paxton Creek TMDL Watershed

Joint Pollutant Reduction Plan for Municipal Enfities



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 Ibs

CSS-02 CRW Combined Sewer System Existing Sediment Removal from Susquehanna River

Joint Planning Area Sediment Load Reduction = 17,000 Ibs

Joint Pollutant Reduction Plan for Municipal Enfities



Paxton Creek Baseline Sediment Load by Municipality - Municipal baseline sediment load values
compared to percentage of land area within the Paxton Creek Watershed.

MS4 Percentage of Paxton Creek I?qselme
s . Sediment Load
Permittee TMDL Planning Land Area
Ibs/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

Paxio.n Creek TMDL 100% 4,036,129*
Planning Area Total:
*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 Ibs/yr

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

40,012 Ibs + 43,125 lbs + 72,025 Ibs + 17,191 Ibs + 92,000 Ibs + 73,617 lbs + 68,000 Ibs = 405,970 Ibs
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 Ibs — 405,970 lbs = 3,630,159 lbs

Joint Pollutant Reduction Plan for Municipal Enfities



Joint Planning Area Baseline Sediment Load by Municipality - Municipal baseline sediment load values
compared fo percentage of land area within the Joint Planning Area Watershed.

q . Baseline
M§4 Percentage of Joint Planning sediment Load
Permittee Area Ibs/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 Ibs/yr

Existing BMP Sediment Load Reduction for the Joint Permit Area =

40,012 lbs + 43,125 lbs + 72,025 lbs + 17,191 Ibs + 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 Ibs — 563,270 lbs = 16,943,984 |bs

Joint Pollutant Reduction Plan for Municipal Enfities



APPENDIX E - WASTELOAD ALLOCATIONS

Paxton Creek Watershed Report WLA Table

Jurisdiction Existing Load Allocated Load Percent
(ton/yr) (ton/yr) Reduction

City of Harrisburg .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.

Joint Pollutant Reduction Plan for Municipal Enfities



APPENDIX F — STREAM ANALYSIS EXHIBITS

Shear Stress Exhibits

Prototype Concept Layouts

BMP Prototype Key Map

Joint Pollutant Reduction Plan for Municipal Enfities



ey T

-.!.'J!J'l"-".l

"

) ; =
FIT - BMP-13
CONCEPT SITE: WALKER MILL ROAD
SEE SHEET 9

CONCEPT SITE: BLACK RUN
SEE SHEETS 3 & 4

i
‘Fa,

SS 14 - BMP-02

CONSTRAINED CORRIDOR PROTOTYPE

CONCEPT SITE: STONEBRIDGE APARTMENTS . _
SEE SHEETS 5 & 6 _ "

Ry e TR iy
et w5l .

FLOODPLAIN RESTORATION PROTOTYPE - SITES CONSIST OF 2ND

AND 3RD ORDER PERENNIAL STREAMS GENERALLY CHARACTERIZED BY VALLEY
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
AND DOWNSTREAM TIE-INS.

! : ST . : STEEP SLOPE PROTOTYPE - SITES CONSIST OF 1ST OR SMALL 2ND ORDER
o : L b _ STREAMS GENERALLY CHARACTERIZED BY VALLEY SLOPES GREATER THAN 35%
CONCEPT SITE: VETERAN'S PARK ' _ ' : : " : '

AND DRAINAGE AREAS LESS THAN 1 SQ. MI. THE RESTORATION APPROACH
A ol . Al s ] [ ! = J REQUIRES SIGNIFICANT FILL IN THE EXISTING CHANNEL TO ACHIEVE STABLE
SEE SH EETS 7 & 8 ; ! - . X i VALLEY WIDTHS. THE APPROACH REQUIRES EXTENSIVE STRUCTURAL ARMORING
DUE TO STEEP SLOPES WITH HEAVILY ARMORED STEP-POOL SYSTEMS UTILIZED IN

SOME INSTANCES

ASSESSMENT STREAM SEGMENT LOCATION

ASSESSMENT REACH
o e = BMP REFERENCE

WALKER MILL ROAD BASIN RETROFIT LOCATION

PAXTON CREEK TMDL
@ o BMP PROTOTYPE REFERENCE MAP HRG
] -

e JULY 26, 2017 Land Engineering & Related Services

315 NORTH STREET LITITZ, PA | (717) - 627 - 4440 Si||(]|pS ANEMPLOYEE-OWNED COMPANY

10F9




£
\-cfﬂf.‘:l

e

@ 0 125 250 500

750

Scale: 1" = 500'

FLOODPLAIN RESTORATION PROTOTYPE - SITES CONSIST OF 2ND

AND 3RD ORDER PERENNIAL STREAMS GENERALLY CHARACTERIZED BY VALLEY
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
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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 Enfities



Proposed BMP Pollutant Reduction Calculations

Map Length Reduction

BMP-01 Fox Hunt - Stream Restoration 40.335491° -76.879814° 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 - : 40.316231° -76.870776° 4,400 505,171
Shutt Mill Rd/Walker Mill Road
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 inielless llll Roae! 40305650° | -76.866050° 600 79,400
Stream and Retrofit

CRW UNT to Spring Creek GSI

BMP-14 : 40.269089° -76.844171° N/A 23,024
Projects

BMP-15 CRW Street Sweeping (25 times N/A N/A N/A 29 864
per year)

BMP-16 Combined Sewer System N/A N/A N/A 355,000

Rehabilitation & Optimization
Total Proposed BMP Sediment Reduction: 3,222,354

Joint Planning Area Sediment Reduction Goal: 1,694,398

Joint Pollutant Reduction Plan for Municipal Enfities



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 Year Installed MapShed Land Cover of  Drainage Area (ac) Treatment Depth (in) Stream Restoration* Length Impervious Treatment Effective Treatment Impervious (%) TSS Load TP Load TN Load TSS Reduction TP Reduction TN Reduction TSS Reduction (lbs/yr) TSS Reduction TP Reduction TN Reduction
Proposed Drainage Area (ft) - Qualified projects only Area (ac) Depth Depth (in/imp. ac) (Ibs/yr) (Ibs/yr) (Ibs/yr) (%) (%) (%) (tons/yr) (Ibs/yr) (Ibs/yr)
(in/imp. ac)

Project_name BMP_name Existing? Yearinstalled drainageLandCoverClass drainageArea_ac treatmentDepth_in lengthTreatedStream_ft impervArea_atreatmentDejtreatmentDepthNo impervFractiol TSS_Load_lbP«TP_Load_lbPel TN_Load_lbPe TSS_Reductior TP_Reductionl TN_Reduction TSS_Reduction_lbPerY TSS_Reduction_tonl TP_Reduction, TN_Reduction
EX-01 RR Existing 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 Stream Restoration Existing 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 Stream Restoration Existing 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 RR Existing 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 Stream Restoration Existing 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 RR Existing 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 Stream Restoration Existing 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 RR Existing 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 Stream Restoration Existing 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 Stream Restoration Existing 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 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 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 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 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 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 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 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 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 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 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 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 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 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 RR Proposed 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 RR Proposed 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 specia https://support.office.com/en-us/article/overview-of-excel-tables-7abObb7d-3a9e-4b56-a3c9-6c94334e492¢
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 - - - -



APPENDIX H — PROJECT SHEETS

Project Sheets

Logan Tract Trails

Paxtang Parkway

Black Run Floodplain Restoration

Joint Pollutant Reduction Plan for Municipal Enfities



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 (Ibs/yr): 86,250
Cost ($/1bs) 4.14

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: No
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed

e Exposed and suspended utility crossings to be relocated/lowered

o Existing stream crossings/pedestrian bridge structures to be evaluated

e Severe erosion and sediment deposits to be addressed

e Existing stream bed slope to be modified with grade control devices/structures
e 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
(Ibs/yr): 166,750
Cost ($/1b) 2.47

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed

e Exposed and suspended utility crossings to be relocated/lowered

e Existing stream crossings/pedestrian bridge structures to be evaluated
e 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 3

21NOYIZZEL!

Pollutant Load Reduction

Stream Restoration TSS
(Ibs/yr): 123,625
Cost ($/1b) 4.14

Secondary Benefits

Protects private property: No
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed

e Exposed and suspended utility crossings to be relocated/lowered

e Existing stream crossings/pedestrian bridge structures to be evaluated
e Severe erosion and sediment deposits to be addressed

e 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
(Ibs/yr): 115,000
Cost ($/1b) 4.14

Secondary Benefits

Protects private property: No
Protects infrastructure: No
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed
e Severe erosion and sediment deposits to be addressed

e 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
(Ibs/yr): 132,250
Cost ($/1b) 3.60

Secondary Benefits

Protects private property: No
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed
e 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
(Ibs/yr): 505,171
Cost ($/1b) 4.76

Secondary Benefits

Protects private property: Yes
Protects infrastructure: No
Publically accessible: No
Notes

e Severe erosion and sediment deposits to be addressed
e Existing debris and fallen trees to be removed
o 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
(Ibs/yr): 505,700*
Cost ($/1b) 4.76

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

¢ Floodplain Restoration

e Establish Riparian Buffer

o Realign Stream Channel

e 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
(Ibs/yr): 109,250
Cost ($/1b) 2.47

Secondary Benefits

Protects private property: Yes
Protects infrastructure: No
Publically accessible: No
Notes

e Severe erosion and sediment deposits to be addressed
e Existing debris and fallen trees to be removed

e 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
(Ibs/yr): 387,320
Cost ($/1b) 4.14

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Severe bank erosion and sediment deposits to be addressed
e Address streambank under cutting & lack of buffer
e 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
(Ibs/yr): 230,000
Cost ($/1b) 4.14

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed

e Severe erosion and sediment deposits to be addressed

e Existing stream bed slope to be modified with grade control devices/structures
e 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
(Ibs/yr): 166,750
Cost ($/1b) 4.14

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: No
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed
e Severe erosion and sediment deposits to be addressed

e Existing debris and fallen trees to be removed

STREAM ASSESSMENT PHOTOS:




Capital Area Greenbelt (BMP-12)

Susquehanna Township, Dauphin County

General Information

Ownership: Public g s .

Impacted Properties Anticipated: 1 . ek :
Watershed: Spring Creek @M & Afé 2 " ;
Stream Restoration Length (ft): 1,800 ‘_”1 @ C ;
Restoration Prototype:  Stonebridge % 23 i /
Location

Latitude: 40.272602

Longitude: -76.841858

Pollutant Load Reduction

Stream Restoration TSS (Ibs/yr):207,000
Cost ($/1b) 2.47

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Existing outfalls to be evaluated/reconstructed

e Existing culvert crossings to be evaluated/reconstructed
e Severe erosion and sediment deposits to be addressed

o 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 ($/1b) 4.14

Secondary Benefits

Protects private property: Yes
Protects infrastructure: Yes
Publically accessible: Yes
Notes

e Modify existing basin outfall structure

e Over-excavate basin floor, install modified soils

e Vegetate basin w/ wetland species

e Vegetate surrounding area w/ native tree<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>