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  EXECUTIVE SUMMARY

Introduc  on

Municipali  es across Pennsylvania have aging and neglected stormwater infrastructure systems that they 
struggle to maintain while simultaneously trying to balance other costly community priori  es. For many 
communi  es, eff ec  vely managing stormwater is most o  en accomplished with limited resources, leaving 
municipal staff  responsible for crea  ng a sustainable stormwater program from li  le dedicated revenue. 
Compounding this problem is the increase in even more stringent regula  ons, including the newly issued 
Na  onal Pollutant and Discharge Elimina  on System Municipal Separate Storm Sewer System (NPDES MS4) 
Permits that municipali  es an  cipate receiving in 2013. Added to this regulatory requirement, locali  es must 
also address Total Maximum Daily Load (TMDL) alloca  ons and Watershed Implementa  on Plans (WIP).

In Pennsylvania, permi  ed communi  es must also develop a Chesapeake Bay Pollutant Reduc  on Plan 
(CBPRP) and implement stormwater management plans. For both large and small municipali  es in 
Pennsylvania holding a MS4 permit, dealing with aging infrastructure and the poten  al for more stringent 
regula  ons has le   many with the realiza  on that collabora  on is necessary in order to cost-eff ec  vely 
address future regulatory changes and s  ll manage stormwater. Stormwater management in the City of 
Scranton has an addi  onal layer of complexity, since the City is comprised of both a MS4 and a Combined 
Sewer System (CSS), which is owned and operated by the Scranton Sewer Authority (SSA). Both the City and 
the SSA play an integral role in local eff orts to improve water quality in the Lackawanna River, and are under 
stringent federal and state requirements to do so. 

These aforemen  oned factors prompted the City of Scranton to request the technical assistance of the 
Environmental Finance Center (EFC) located at the University of Maryland; the Lackawanna River Corridor 
Associa  on (LRCA) – a local watershed organiza  on located within the City; and McLane Associates – a 
Scranton-based landscape architecture fi rm with extensive experience in environmental consul  ng and green 
infrastructure prac  ces. These partners were asked to enhance the City’s stormwater management program, 
by focusing on several factors including fi scal responsibility, and infrastructure management, and to iden  fy 
opportuni  es for implemen  ng green infrastructure prac  ces to help improve water quality and reduce the 
fl ow of stormwater into the already over-burdened system.

With many partners commi  ed to helping this process, it became evident that improving local water 
quality was just as important as managing the stormwater fl owing across the City’s landscape. Although 
the historically important yet environmentally damaging coal mining, iron smel  ng, and railroad industries 
of years past no longer exist, the nearby Lackawanna River remains nega  vely impacted from years of 
degrada  on and from an aging stormwater infrastructure. With the City already facing fi scal strain, building a 
comprehensive stormwater program and improving the water quality remains a daun  ng, yet necessary task.

The SSA owns the en  re stormwater and sewer system infrastructure within the City.  However, the City holds 
the responsibility of mee  ng the MS4 permit requirements, whereas the SSA must comply with CSS permit 
requirements. This unique complexity has resulted in management ineffi  ciencies over the years.  The project 
partners took a very close look at the local dynamics and capacity of each organiza  on, which resulted in 
recommenda  ons focused on improving the effi  ciency and cost-eff ec  veness of leveraging the exper  se and 
staff  across the two agencies.  

This eff ort was funded by the Na  onal Fish & Wildlife Founda  on’s (NFWF) Chesapeake Bay Stewardship 
Fund. Through this fund, NFWF piloted the Chesapeake Bay Local Government Capacity Building Ini  a  ve 



(LGCBI), which connects communi  es with appropriate technical assistance providers to assist in the 
implementa  on of projects that improve water quality in local and regional streams.  This year-long study 
included extensive partner mee  ngs; data analysis of the fi scal components of the current stormwater 
program; research on the current implementa  on of the City’s MS4 permit; an inventory assessment of the 
stormwater infrastructure and iden  fi ca  on of green infrastructure opportuni  es; and the iden  fi ca  on of 
educa  on and outreach strategies.

Findings and Recommenda  ons 

The fi ndings and recommenda  ons contained in this report represent the culmina  on of each of the project 
partner’s year-long analysis.  The EFC completed a management and fi nancial analysis; the LRCA completed 
a sub-watershed inventory and analysis; McLane Associates completed a green infrastructure inventory and 
analysis; and Hatala Associates focused on environmental educa  on.  Together, the individual analyses provide 
a framework for the City of Scranton to move forward in implemen  ng a more cost-eff ec  ve stormwater 
program into the future.  The results of each analysis are summarized below.

Stormwater Management & Financing Feasibility Analysis 
The City’s aging stormwater system, limited capacity and resources to manage stormwater, and complexity of 
ownership and management of the system make the City a unique case study.  At the beginning of this study, 
the EFC Project Team’s goal was to provide the City with a fi nancing strategy to pay for the administra  ve 
and technical costs necessary to properly manage stormwater.  Although there are many recommenda  ons 
contained in this report, once the EFC Project Team gathered the data and met with municipal staff  and other 
stakeholders, it was clear that much of the data needed to develop specifi c fi nancing recommenda  ons was 
not available.  Much of this was due to the City’s limited capacity and resources to manage stormwater and the 
fragmented structure in which the stormwater program currently operates.  

Stormwater Infrastructure – To improve the stormwater infrastructure the City must fully understand the MS4 
components, from the loca  on and number of ou  alls and inlets to the pipe characteris  cs.  The SSA has an 
extensive mapping system for the CSS por  on of the system but the MS4 remains unmapped.  Funding to 
complete approximately 30% inventory of the MS4 system was made available through this study and was 
completed by the LRCA with assistance from McLane Associates and the SSA.  The EFC Project Team found that 
all project partners were eager to understand the system to begin a more strategic plan to properly manage 
stormwater over  me.  
 

Recommenda  on: Complete the inventory of the en  re system so that repairs and replacements can be 
properly priori  zed.

Stormwater Management – At the beginning of this study, the EFC Project Team found that the City lacked 
the capacity and resources to properly manage stormwater.  While the City is ul  mately responsible for 
implemen  ng the components of the MS4 permit, there have been many partners involved in the process, 
including the SSA, which has led to a fragmented system and has made it diffi  cult for the City to remain 
accountable.  Many of the requirements not currently being met could be a  ainable through a more effi  cient 
and streamlined program.   
 

Recommenda  on: The City and SSA should work to develop a memorandum of understanding (MoU) in 
the near-term to begin to develop a comprehensive stormwater program.  While an MoU will begin to 
build a comprehensive stormwater program, it is not a long-term solu  on.  The EFC recommends that a 
more effi  cient and permanent solu  on would be to transfer the MS4 permit from the City to the SSA.



Stormwater Financing – Currently, general fund alloca  ons for stormwater programming in the City of Scranton 
are not adequate for the City to properly manage stormwater in the near- and long-terms.  As priori  es shi   
and costs rise, the City needs to determine a more sustainable plan to pay for stormwater.  In order to enhance 
the level of service to meet future an  cipated regulatory requirements, the City must more aggressively invest 
in administra  on, opera  ons & maintenance, and capital projects to repair and replace its infrastructure.

Recommenda  on: The City must supplement its current funding approach with a dedicated stormwater 
fee to support a more strategic and comprehensive stormwater program, and incorporate cost-saving 
strategies including the green infrastructure and educa  onal opportuni  es contained in this report to 
ensure the stormwater management program’s viability.

Subwatershed Inventory & Analysis 
Through this eff ort the LRCA conducted in-fi eld data collec  on and inventoried the MS4 system along the 
Lackawanna River Corridor.  This corridor is essen  al to understanding the impact of stormwater runoff  as it 
fl ows directly into the Lackawanna River.  

Recommenda  on: The City should implement the watershed and stream recommenda  ons provided in 
this report.  These projects were iden  fi ed by subwatershed through the LRCA’s in-fi eld data collec  on.

Green Infrastructure Inventory & Analysis 
Green infrastructure projects can be catalysts to help transform streetscapes and run-down areas into safer, 
healthier, and more-aesthe  cally pleasing centers and corridors while also handling stormwater.  Not only 
will green infrastructure improve water quality but it can also improve quality of life in these urban areas.  At 
the broad scale, it can enhance the overall network of green spaces from parks and riparian areas and the 
crucial links and corridors with green streets and trails.  The City, SSA and Dunmore Borough have successfully 
implemented several green infrastructure prac  ces, but they are fragmented at best.  
 

Recommenda  on:   Through this study, McLane Associates has iden  fi ed a strategic approach to green 
infrastructure and has highlighted mul  ple opportuni  es throughout the City.  To help alleviate the 
overburdened stormwater system and improve local water quality, it is recommended that a strategic 
green infrastructure implementa  on plan, which builds upon this study, be completed and adopted.  

Environmental Educa  on Program
The City’s MS4 permit requires public educa  on and outreach as well as public par  cipa  on and involvement.  
The SSA has been working closely with the LRCA to develop a public outreach strategy in order to meet the 
SSA’s Long Term Control Plan (LTCP) obliga  ons, whereas the City and its partners have been addressing public 
outreach and involvement for the MS4 permit requirements through a broad, piecemeal approach. Without 
a proper strategy for implementa  on, the City has been unable to generate the community buy-in necessary 
for inves  ng in properly managed stormwater, which may be one of the most important components of a 
successful stormwater program.  

Recommenda  on: Since eff ec  ve public outreach is one of the most important components of a 
successful stormwater program, the City should con  nue working with its local partners to develop 
and implement a public educa  on and par  cipa  on strategy that begins with broad outreach and 



transi  ons to a more targeted, strategic approach. The LRCA and Hatala Associates should implement 
the strategies developed through this eff ort, through collabora  on, with the City and the SSA to meet 
both the MS4 and CSO public outreach obliga  ons.

 

Conclusion   

This eff ort has enabled the City to be  er understand its exis  ng MS4 system, and it provides 
recommenda  ons for crea  ng a comprehensive and sustainable MS4 program.  It is important to con  nue 
collabora  on with established partners to leverage fi nancial and other resources, as well as, exper  se to more 
effi  ciently implement a MS4 program. The report also addresses the importance of the SSA in managing the 
Combined Sewer System and it’s poten  al to play a signifi cant role in the MS4 system as well. Addi  onally, if 
the Phase 1 recommenda  ons and strategies contained in this report are implemented successfully, the City of 
Scranton will be on a path to mee  ng stormwater requirements and enhancing local water quality. 
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Background
Current State of Gray Infrastructure

The majority of the exis  ng stormwater infrastructure within the City of Scranton and the Borough 
of Dunmore was constructed before 1950, meaning both sewage waste and stormwater runoff  are 
combined into one Combined Sewer System (CSS) and transported to the wastewater treatment plant. 
An es  mated 63% of Scranton’s sewers are combined. The other 37% is considered Municipal Separate 
Storm Sewer System (MS4).

In general, the gray infrastructure that comprises the storm sewer system is aging and needed 
improvements are required. When possible, new construc  on projects are encouraged to separate the 
CSS into the MS4 system.

Combined Sewer System (CSS) & Combined Sewer Overfl ows (CSO)
As urban areas grow so does the percentage of impervious surfaces and the volume of stormwater 
entering the sewer and stormwater systems. The main issue surrounding the CSS occurs during larger 
storms when the system is unable to handle the infl ux of stormwater. When the CSS reaches capacity,  
to prevent fl ooding of the Wastewater Treatment Plant (WWTP), the excess water is diverted into 
watercourses through CSOs. The prevalence of overfl ows and the associated untreated and non-fi ltered 
water released during these high rainfall events has documented nega  ve environmental impacts on 
waterways. Besides lowered water quality, they also create altered hydrographs with steeper rising and 
falling limbs, which translates into more erosion and fl ooding. 

Scranton Sewer Authority (SSA)
The SSA is responsible for the CSO system in Scranton and Dunmore. It was formed in 1967 and directed 
in 1968 to implement plans for a wastewater treatment plant and interceptor sewers. The project was 
completed in 1970 and provided the fi rst wastewater treatment for Scranton and Dunmore. Before this, 
raw wastewater from the City was discharged directly into the Lackawanna River.1

Today, the SSA service area is about 13,400 acres (21 square miles), serves about 86,000 people, and has 
over 275 miles of sewer lines.2  The SSA is a 20-million gallon a day rated WWTP that provides service to 
over 30,000 customers. It also owns and maintains over 275 miles of collec  on and  interceptor sewers. It 
is the goal of the SSA to “provide our customers with the highest quality service available. That is why we 
are  constantly trying to fi nd new and be  er ways to protect your environment, and to be  er serve you, 
our customer.”1

 
Municipal Separate Storm Sewer System (MS4)
The City of Scranton is responsible for the MS4. This system took the place of the CSS, and it is separate 
from the sewer system. It takes water runoff  and directs it into surrounding rivers and streams. Even 
though it does not contribute to CSO events it s  ll creates pollu  on problems for the river. When runoff  
crosses over parking lots and paved areas it o  en picks up contaminants, and without fi ltra  on op  ons 
like vegeta  on and soil, the polluted stormwater is sent directly into the water body. The velocity and rate 
of stormwater is also problema  c and it increases erosion and fl ooding. 
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Project Description
 
Project Funding

The Na  onal Fish and Wildlife Founda  on (NFWF) is an independent 501(c)(3) nonprofi t organiza  on, 
created by Congress in 1984. NFWF is governed by a 30-member Board of Directors approved by the 
Secretary of the Interior.  It has become one of the world’s largest conserva  on grant-makers. NFWF 
specializes in bringing all par  es to the table – individuals, government agencies, nonprofi t organiza  ons 
and corpora  ons. Currently, NFWF is “accelera  ng local implementa  on of the most innova  ve, sustainable 
and cost-eff ec  ve strategies to restore and protect water quality and vital habitats within the Chesapeake 
Bay Watershed” and has thus far invested close to $75 million dollars in grants to non-profi ts, local 
governments and state agencies.3

NFWF is funding the City of Scranton’s assessment of its aging storm sewer system and its management 
structure, as well as, facilita  ng the iden  fi ca  on of opportuni  es to integrate green infrastructure 
prac  ces throughout the City. Long-term assessments of installed green infrastructure will determine 
whether this “green” approach will cost-eff ec  vely reduce fl ooding and improve local water quality. 

Project Goal

The prevailing goal of this project is a Phase 1 assessment of the management of the MS4 and CSS system 
with recommenda  ons for a cost-eff ec  ve solu  on for effi  cient management and sustainable infrastructure 
within Scranton. Implementa  on strategies like green infrastructure for new construc  on and the retrofi t 
of exis  ng development will be discussed in general terms and for specifi c priority parcels, as well. 
Addi  onally, this project supports and facilitates ongoing implementa  on of the SSA’s Long Term Control 
Plan (LTCP). 

Specifi c tasks and deliverables for this project include: 
An inventory, analysis and review of por  ons of the MS4/CSS via stream walks, background research • 
and Geographic Informa  on Systems (GIS);
Update of exis  ng GIS mapping with new MS4 and CSO data;• 
Determina  on of key “priority areas” within the MS4 and CSO systems;• 
Prepara  on of a green infrastructure strategy plan that highlights proposed types and loca  ons • 
(iden  fi ca  on of demonstra  on projects and a catchment area case study)
Crea  on of a management and feasibility strategy plan; and• 
Prepara  on of an environmental educa  on strategy plan.• 
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Regulatory Requirements Governing Stormwater 
in Pennsylvania
 
There are numerous state and federal regula  ons manda  ng that control measures are put in place to 
properly manage and treat stormwater. However, these regula  ons require communi  es to elevate their 
stormwater programs to a level of service beyond the capacity and resources required to manage the 
system eff ec  vely. The following is a descrip  on of the stormwater-related regula  ons that municipali  es 
must balance with their other municipal obliga  ons and costs.  

In general, the Clean Water Act (CWA) passed by Congress in 1972 and amended in 1977 is the over-
arching guidance document. This Act requires municipali  es to obtain permits for the management and 
discharge of stormwater into the streams, rivers and lakes of the United States. 

Total Maximum Daily Loads (TMDLs)

The Clean Water Act requires impaired waterways to be regulated with pollu  on diets of the substance 
responsible for impairing the body of water.  In the Chesapeake Bay region, nitrogen, phosphorus, and 
sediment have been deemed as the primary culprits to declining water quality. In order to sa  sfy the 
commitment made by the Obama Administra  on under Execu  ve Order 15308 to protect and restore the 
Chesapeake Bay, TMDLs establish load alloca  ons for nitrogen, phosphorus, and sediment for impaired 
waterways. Sources of pollu  on include run-off  from agriculture, wastewater facili  es, sep  c systems, and 
stormwater. 

Watershed Implementa  on Plans (WIPs)

In order to address the TMDLs, WIPs are required by jurisdic  ons to account for how they plan to meet 
their pollu  on alloca  ons.  The Phase II WIPs require the states to subdivide the alloca  on loads to the 
county level, allowing for a more localized approach to reduc  on.  The coun  es are then responsible for 
implemen  ng and fi nancing best management prac  ces (BMPs) to meet reduc  on goals.

Municipal Separate Storm Sewer System (MS4) Permits

As precipita  on fl ows over impervious surfaces, it picks up chemicals, debris, sediment, and other 
pollutants that when le   untreated, could harm local waterways. Municipali  es o  en convey their 
stormwater through MS4s, which discharge untreated runoff  into local waterways. 

As part of the CWA, the Na  onal Pollutant Discharge Elimina  on System (NPDES) Stormwater Program 
regulates stormwater discharge from municipal sources. Adherence to a NPDES Permit Policy is required 
in urbanized areas throughout Pennsylvania. Municipali  es must obtain MS4 permits to discharge 
stormwater and to prevent other harmful pollutants from entering a MS4. The MS4 permit addresses and 
a  empts to curtail the non-point, urban pollu  on responsible for lower water quality. These permits must 
be maintained in order to discharge stormwater from the City’s MS4 in waters of the Commonwealth. 
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The regula  ons require that six categories of BMPs be implemented  through a stormwater management 
program. The six Minimum Control Measures (MCMs), each with specifi c BMPs, include:

Public Educa  on• 
Public Involvement• 
Illicit Discharge Detec  on and Elimina  on • 
Construc  on Site Stormwater Runoff  Management• 
Post Construc  on Stormwater Management • 
Good Housekeeping and Pollu  on Preven  on• 

MS4 permits are further divided by what type of community they cover, namely Phase I or Phase II.  Phase 
I communi  es are medium and large ci  es or coun  es with a popula  on density of 100,000 or more and 
obtain individual permits.  Phase II communi  es are smaller communi  es in or outside urbanized areas 
and are regulated by general permits. As shown in Figure 1, the City of Scranton is located in the center of 
the Scranton urbanized area and operates under an individual permit. 

Figure 1: Map of all MS4 Permi  ed Municipali  es in Pennsylvania, 2010  

Combined Sewer Overfl ow (CSO) Control Policy

The CSO Control Policy provides guidance on how to comply with pollu  on control goals of the CWA.  The 
SSA has prepared and has started implementa  on of their LTCP to meet the standards required by the CSO 
Control Policy. 
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The main goal of the LTCP is to minimize the amount of untreated water released into the Lackawanna 
River, while mee  ng water quality standards set by the CWA. In order to a  ain the water quality standards, 
the SSA proposes a combina  on of the following approaches:

 1 - Upgrade and expand the wastewater treatment plant 
 2 - CSO regulator adjustments
 3 - In-line and off -line box culvert storage units
 4 - Strategic sewer separa  on
 5 - Above ground storage tanks 
 6 - Interceptor rock traps
 7 - Source controls to reduce the quan  ty of wet weather fl ow that enters the CSS 
 8 - Opera  on and maintenance ac  vi  es consistent with the required MCMs

Chesapeake Bay Compliance Plan

Under the federal Clean Water Act, the Chesapeake Bay is listed as an impaired waterway. Pennsylvania, 
Delaware, Maryland, New York, Virginia, West Virginia, and the District of Columbia have made a 
commitment under the Chesapeake 2000 Agreement to help improve water quality by reducing the level of 
nutrients – specifi cally nitrogen, phosphorus and sediments – that pollute the Bay and cause “Dead Zones”.

Chesapeake Bay Pollu  on Reduc  on Plans (CBPRP)

The Pennsylvania MS4 permit program requires MS4s that discharge into waterways that drain to the Bay 
to also prepare and implement a CBPRP. In order to meet the load alloca  ons required by the TMDLs, 
the submi  ed CBPRP must include the implementa  on of BMPs to reduce nitrogen, phosphorous, and 
sediment.  The CBPRP is what connects the MS4 permit to the TMDL regula  on, ensuring nutrient and 
sediment reduc  on from the urban sector. 

Chapter 102: The Erosion and Sediment Standards

In addi  on to the CBPRP, another requirement in the MS4 is taken from Chapter 102 in the Pennsylvania 
Code. The purpose of Chapter 102 is to protect Pennsylvania’s surface waters from sediment and 
stormwater pollu  on. This is achieved through BMPs that decrease erosion and sedimenta  on as well as 
managing post construc  on stormwater runoff .  Chapter 102 is incorporated in the MS4 permit via MCMs 4 
and 5, construc  on site stormwater run-off  control and post-construc  on stormwater management in new 
development and redevelopment, respec  vely.

Act 167: Stormwater Management Plan

Pennsylvania Act 167, known as the stormwater management plan, provides regula  on for land and water 
use for fl ood control and stormwater management purposes.  The plan requires coun  es to prepare, 
update, and adopt plans for stormwater management.  Implementa  on of a stormwater plan under Act 
167 helps municipali  es meet their MS4 permit regula  ons, namely their MCMs. Having a wri  en plan is 
integral to a successful stormwater management program in order to fully comprehend the requirements 
of the MS4 permit and the steps necessary to achieve compliance. Act 167 acts as a guideline to help 
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municipali  es adopt a plan.

Senate Bill 351 (SB 351)

On July 9th, 2013 Governor Corbe   of Pennsylvania signed SB 351 into law a  er a 49-1 victory in the Senate 
and a 135-66-1 vote for the bill in the House.  SB 351 serves to amend Title 53, which lays out the general 
rights and authori  es of municipali  es in Pennsylvania. In par  cular, SB 351 provides a municipality with the 
legal authoriza  on to create stormwater authori  es, whereas, prior to Senate Bill 351, municipali  es were 
reluctant to create an authority due to the threat of li  ga  on and non-legi  macy.  

The passage of SB 351 paves the way for municipali  es to implement a stormwater authority that would be 
able to collect revenue from users in order to pay for the maintenance of stormwater conveyance systems 
and install and maintain BMPs to treat the stormwater. Having a dedicated revenue stream for stormwater 
is important for municipali  es in which stormwater system maintenance does not receive adequate funding 
from general funds or grants. Therefore, it is important that municipali  es have the op  on to take care of 
stormwater management in terms of both compliance and environmental stewardship.  

Report Organization
The report is organized into sec  ons that are interconnected yet stand-alone to some extent. This allows 
the report users to u  lize the whole document or specifi c topics of interest. The goal is to provide a 
comprehensive document that is also very user-freindly and func  onal for both the City of Scranton and the 
SSA. For example, Figure 2 depicts how this report relates to and facilitates the SSA’s agenda. The primary 
chapter of importance is Chapter 2, which will provide a management and fi nancing strategy into the future. 
Suppor  ng informa  on is provided in the following three chapters (3, 4, & 5), which can be individually 
referenced.  The Execu  ve Summary, provided above, will be a thorough but abbreviated review of the 
assessments and recommenda  ons. 

Figure 2. Explains how the NFWF project relates to the SSA’s Long Term Control Plan.
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Report Chapters

Chapter 2: Stormwater Management & Financing Feasibility Analysis
The  Environmental Finance Center at the University of Maryland completed an assessment of the 
exis  ng stormwater management structure within the City of Scranton. Then a recommenda  on 
strategy was prepared and presented by the EFC for the City of Scranton and SSA. The assesment 
and recommenda  on did not include the Borough of Dunmore; however, Dunmore should consider 
adop  ng similar management and fi nancial strategy as the city of Scranton. 

Chapter 3: Subwatershed Inventory & Analysis
General background informa  on about the Lackawanna River Watershed is presented. The in-fi eld data 
collec  on and inventory was completed by the Lackawanna River Corridor Associa  on (LRCA). Their 
review was specifi c to the MS4 system. 

Chapter 4: Green Infrastructure Inventory & Analysis
A Green Infrastructure & Analysis was prepared by McLane Associates to highlight the current state 
and the poten  al for green infrastructure to address goals of the SSA’s Long Term Control Plan (CSO 
system) and the City of Scranton’s MS4 system. All city-owned parcels were visited and poten  al 
green infrastructure projects were iden  fi ed. Then mul  ple demonstra  on projects (15 in total) were 
conceptually developed to highlight the versa  lity of projects at a variety of scales.  

Chapter 5: Environmental Educa  on Program
Hatala Associates prepared a synopsis of the exis  ng Environmental Educa  on Program. The ac  vi  es 
and strategies in the program can be used by the SSA and the City of Scranton for educa  ng rate payers 
and ci  zens, respec  vely. The implementa  on of these strategies will help the City and SSA meet 
several NPDES permit requirements.

Chapter 6: Conclusion
This chapter concisely summarizes the document and guides the reader into thinking about the needed 
techniques and strategies for implementa  on. Explains that this document is a fi rst phase toward 
improving the management and infrastructure condi  on and capacity of the City of Scranton’s and the 
SSA’s stormwater management system. 

Appendices:
Four appendices, A, B, C and D, are included at the end of the document. They present the EFCs fact 
sheet and recommenda  ons for budge  ng, inventory data sheets from the streamwalks, the green 
infrastructure inventory, and a few examples of environmental educa  on materials respec  vely.
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Stormwater Management & Financing 
Feasibility Study Findings 

Background

The City of Scranton enlisted the EFC to develop a long-term fi nancing strategy that supports a local 
comprehensive stormwater management program.  The EFC’s exper  se in conduc  ng fi nancial assessments 
with communi  es facing challenges paying for the large costs associated with properly managing stormwater 
ranges from small, rural municipali  es to large, urban ci  es.  The City’s ageing stormwater system, limited 
capacity and resources to manage stormwater, and complexity of ownership and management of the system 
make the City a unique case study.  Although there are similari  es to other communi  es, the EFC had to 
modify its typical protocol for assessing municipal stormwater programs to ensure that the City was provided 
with the most appropriate and tangible recommenda  ons. 

At the beginning of this study, the goal was to provide the City with a fi nancing strategy to pay for the 
administra  ve and technical costs necessary to properly manage stormwater.  Although there are many 
recommenda  ons contained in this report, once the EFC gathered the data and met with municipal staff  
and project partners, it was clear that much of the data needed to develop specifi c recommenda  ons was 
not available.  Addi  onally, while the City holds the responsibility of mee  ng the MS4 permit requirements, 
the SSA ownership of the en  re stormwater and sewer system infrastructure within the City adds a unique 
complexity resul  ng in management ineffi  ciencies.4  Therefore, it was determined by the EFC Project Team 
that the recommenda  ons for the City focus on program management in order to fi rst develop a framework 
for understanding the components of its system and then determine the most cost-eff ec  ve strategy to 
properly manage stormwater in the long run. 

Throughout the study, the goal transpired to help the City of Scranton assess its current municipal 
stormwater program and provide the City with recommenda  ons to enhance the current program and 
implement cost-saving measures to create a comprehensive and sustainable stormwater program.  This goal 
ensures that the City has addi  onal resources and capacity to improve and maintain a higher level of service 
to its residents and businesses and address all stormwater-related compliance ac  vi  es.  

Assessment of the City of Scranton’s Current Stormwater Program 

In Scranton’s new individual NPDES MS4 permit being issued in the fall of 2013, there will be six minimum 
control measures (MCMs) consistent with those found in the old permit. The following six MCMs are the 
elements contained in the NPDES MS4 permit that outline specifi c areas the community must address:

Public Educa  on & Outreach• 
Public Par  cipa  on & Involvement• 
Illicit Discharge Detec  on & Elimina  on (IDD&E)• 
Construc  on Site Runoff  Control• 
Post Construc  on Runoff  Control • 
Pollu  on Preven  on/Good Housekeeping • 

For each MCM, there are specifi c stormwater BMPs that the City of Scranton can implement to comply 
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with its permit.  Although there is fl exibility to implement BMPs that fi t the needs and resources within the 
community, there are signifi cant costs associated with addressing each MCM.

The EFC Project Team worked closely with municipal staff  and project partners to determine the current level 
of service for each MCM.  A discussion of the overall stormwater program fi ndings are found below. 

Overall Stormwater Program Findings 
Stormwater Infrastructure
Like many Pennsylvania ci  es, and ci  es across the country, Scranton has experienced the economic 
prosperity and hardships of a “boom and bust” economy.  With mining, tex  les and a variety of other 
industries taking hold in the early part of the 20th century, Scranton grew rapidly, in turn, crea  ng impervious 
surface and the need to con  nuously control runoff  from rain and storm events to help protect local water 
quality and meet federal and state regula  ons.  As the City has grown over the years, the infrastructure has 
been expanded but not upgraded.  In some cases, part of the stormwater conveyance system is more than 
100 years old and is comprised of both a CSS and MS4, subsequently contribu  ng to poor water quality.  
Addi  onally, the SSA owns the en  re CSS and MS4 infrastructure system and maintains the approximate 63 
percent of the system that is a CSS, while the City maintains the non-combined MS4 component represen  ng 
approximately 37 percent of the system.5 

In late 2010, the U.S. Environmental Protec  on Agency (EPA) established a “Chesapeake Bay” TMDL 
requirement accelera  ng the reduc  on of nutrients and sediments over the next 15 years.6 All states in the 
Chesapeake Bay watershed, including Pennsylvania and subsequently the City of Scranton, must adhere to 
reducing the amount of stormwater, among other requirements, from entering local waterways and ul  mately 
the Chesapeake Bay.  Given the City’s an  quated stormwater infrastructure it will become increasingly diffi  cult 
to meet exis  ng regula  ons, let alone any new regula  ons enacted by the state or federal government.  To 
ensure that these goals are being met, the Pennsylvania Department of Environmental Protec  on (DEP) 
is requiring all MS4 permit holders to develop a specifi c pollutant reduc  on plan for the Chesapeake Bay.  
Addi  onally, it is an  cipated that more stringent requirements will take eff ect when the DEP issues new MS4 
permits in the fall of 2013.    

To begin to overcome these challenges and improve the stormwater infrastructure, as iden  fi ed by the project 
partners, the City must fully understand the MS4 components, from the loca  on and number of ou  alls 
and inlets to the pipe characteris  cs.  The SSA has an extensive mapping system for the CSS por  on of the 
system but the MS4 remains unmapped.  Funding to complete an approximately 30% inventory of the MS4 
system was made available through this project and was completed by the LRCA with assistance from McLane 
Associates and the SSA.  The EFC Project Team found that all project partners were eager to understand the 
system to begin a more strategic plan to properly manage stormwater over  me.  However, the EFC Project 
Team highly recommends that comple  ng the inventory of the en  re system be priori  zed.

Current Funding for Stormwater
Preparing for new permit requirements and maintaining the exis  ng stormwater system bears signifi cant 
costs.  The current method of funding stormwater in the City of Scranton is par  ally through grant funding 
and leveraging rela  onships with local organiza  ons, but with the majority of the revenue derived from 
general fund appropria  ons.  The City also has a Capital Improvement Plan (CIP) that includes fl ood protec  on 
and stormwater projects.  Funding for capital projects comes from either transfers from the opera  ng budget 
or bond fi nancing.  The EFC Project Team found that while there was a large amount of funding appropriated 
for a variety of capital projects, they are o  en pushed back each year or funded only when grants become 
available. 
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Therefore, the primary revenue u  lized to support the City’s stormwater-related ac  vi  es comes from the 
General Fund.  General Fund revenue comes from several sources such as real estate taxes, licenses, and 
permits (see Figure 3 for breakdown).  This revenue is then distributed to sources as appropriate and deemed 
necessary; the City departments with the largest expenditures are: Public Safety -- Police (32%), Public Safety 
-- Fire (31%), Public Works (16%), and Business Administra  on (15%) . 7

Figure 3: City of Scranton’s 2013 Opera  ng Revenue Breakdown8 

Currently, general fund alloca  ons for stormwater programming in the City of Scranton are not adequate for 
the City to properly manage stormwater in the near- and long-terms. As priori  es shi   and costs rise, the City 
needs to determine a more sustainable plan to pay for stormwater.

In order to enhance the level of service to meet future an  cipated regulatory requirements, the City must 
more aggressively invest in administra  on, opera  ons & maintenance, and capital projects to repair and 
replace its infrastructure. The City must supplement its current funding approach with a dedicated stormwater 
fee to support a more strategic and comprehensive stormwater program, and incorporate cost saving 
strategies to ensure the stormwater management program’s viability.  See the stormwater management and 
fi nancing recommenda  ons sec  on of this chapter for a more detailed discussion of how the City should 
fi nance its enhanced stormwater program.

Current Capacity for Handling Stormwater
At the beginning of this study, the EFC Project Team found that the City lacked in the capacity and resources 
to properly manage stormwater.  While the City is ul  mately responsible for implemen  ng the components of 
the MS4 permit, there have been many partners involved in the process which has led to a fragmented system 
and has made it diffi  cult for the City to remain accountable.  Addi  onally, through par  cipa  on in this study, 
and the staff ’s commitment to improving its stormwater program, the EFC Project Team found that many 
of the requirements not currently being met could be a  ainable through a more effi  cient and streamlined 
program. 
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Partners that have been involved and are currently involved with this study in helping to meet stormwater 
requirements within the City include:

City of Scranton – currently holds the MS4 permit, is responsible for mee  ng the permit requirements • 
and is currently in charge of most of the administra  ve and technical tasks.  This includes the City 
Planning Department, Public Works and the City’s contracted engineer.  
Scranton Sewer Authority (SSA) – owns the en  re CSS and MS4 infrastructure system.  SSA is in charge • 
of the CSS and the Long Term Control Plan (LTCP) for the City and the surrounding Dunmore Borough.  
There is overlap in the ac  vi  es of the SSA and the City.  
Lackawanna River Corridor Associa  on (LRCA) – currently conducts public outreach and educa  on • 
for both the City and the SSA’s permit requirements.  LRCA also contracts with Hatala Associates - a 
consultant helping to write a comprehensive public educa  on, par  cipa  on and outreach strategy.  
McLane Associates – as part of this study, McLane and Associates has been an integral partner in • 
helping to iden  fy “green infrastructure” (GI) prac  ces that could be incorporated into the City’s 
stormwater program.  GI prac  ces will help reduce the amount of impervious surface to allow for 
greater infi ltra  on of stormwater runoff  into the ground, as well as provide many addi  onal benefi ts 
such as cost savings, beau  fi ca  on, and stormwater educa  on through the implementa  on of visible 
projects throughout the City. 

The EFC Project Team found very few City staff  currently work on managing stormwater.  The City Planning 
Department has one person who coordinates the administra  ve ac  vi  es, such as repor  ng and coordina  ng 
with the Pennsylvania DEP and other partners to meet MS4 requirements, whereas the Department of Public 
Works (DPW) handles the implementa  on and maintenance such as basin cleanouts, street sweeping and 
structural issues.  The Public Works stormwater maintenance staff  is comprised of a 4-person “basin crew” to 
handle cleanouts and repairs and a 2-person street sweeping team, however it was found by the EFC Project 
Team that only one street sweeping staff  member was allocated in the City’s 2013 Opera  ng Budget.9  Both 
departments work closely with the contracted consul  ng engineer through Ceco Associates, Inc. to help 
address the technical components of the MS4 Permit.     

In mee  ng with City staff , the EFC Project Team found that the City Planner and the Director of Public Works 
are very knowledgeable about the MS4 permit requirements.  However, the EFC Project Team found that the 
City lacks the capacity, in terms of staff , to properly maintain the permit requirements.  It was expressed to EFC 
staff  that the DPW had to reduce the number of staff  on their basin and sweeper crews.  

While the City lacks in capacity and organiza  onal structure to handle stormwater management ac  vi  es, the 
SSA has been playing a major role in assis  ng with and maintaining the func  ons of the stormwater system.  
As owner of the en  re stormwater and sewer infrastructure system, and its maintenance of the 63 percent 
CSS component, the SSA has built a more effi  cient management structure to deal with both the stormwater 
and sewer components.  Due to its autonomy, the SSA has established a rate structure for residen  al sewer 
service, maintains an up-to-date inventory and a map of the CSS system, retains engineers, and has purchased 
equipment, such as vacuum trucks to conduct inlet cleanouts.  See Chapter 5 for a more detailed discussion of 
how the City should restructure its current management eff orts to appropriately manage stormwater.   
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MCM Findings: 1. Public Educa  on & Outreach 
Through this eff ort, LRCA and Hatala Associates began to develop a comprehensive public educa  on and 
outreach strategy for the City’s stormwater program.  The EFC Project Team found that the City currently 
has a web site dedicated to the City’s MS4 system that was developed by LRCA.  While this web site provides 
general stormwater informa  on and resources, a more robust and strategic strategy is necessary for the 
community to become aware and educated on the importance of managing stormwater. 

During the project, a wri  en Public Educa  on & Outreach Plan was dra  ed and LRCA hosted its annual River 
Fest.  In addi  on, LRCA and Hatala Associates developed outreach materials and disseminated these materials 
at local events.  The EFC Project Team also provided resources to share examples of successful outreach 
materials and ac  vi  es and developed a fact sheet for the City (see A  achment A). 

The EFC Project Team found that in many aspects of the City’ stormwater program, there is minimal internal 
capacity within the local government to implement ac  vi  es associated with the MCMs.  This holds true 
for MCM 1.  LRCA currently works with both the City and SSA to provide the public outreach and educa  on 
components that are necessary to properly address both the LTCP and MS4 permit.  While the EFC Project 
Team found this partnership necessary to help promote stormwater through public outreach, it is essen  al 
that both the City and SSA take a more proac  ve role in dissemina  ng stormwater informa  on to a broad 
audience and targeted stakeholders; have a presence at local events; and track all ac  vi  es.  Ul  mately the 
City is held accountable for MCM 1 and needs to be a leader in educa  ng the community and elected offi  cials 
about the importance of managing stormwater.  

The EFC Project Team found that in other municipali  es in Pennsylvania, eff ec  ve outreach means targe  ng 
specifi c groups such as elected offi  cials, developers, farmers, businesses, schools, and home owners 
associa  ons (HOAs), as diff erent messages resonate with each audience.  The City should focus fi rst on 
developing an approach to educa  ng a broad audience, and then transi  on to a more targeted approach. 

MCM Findings: 2. Public Par  cipa  on & Involvement 
Similar to MCM 1, LRCA and Hatala Associates began to develop a comprehensive public involvement and 
par  cipa  on strategy for the City’s stormwater program through this eff ort.  During the project, a wri  en 
Public Par  cipa  on & Involvement Plan was dra  ed and LRCA hosted its annual River Fest.

LRCA and Hatala Associates plan to hold at least two focus groups in the upcoming year to begin a dialogue 
with targeted stakeholders and work with local groups such as the Lackawanna County Conserva  on District 
(LCCD), the local public service television sta  on, neighboring municipali  es, and the Pennsylvania State 
Extension to help spread the word and engage the community.  In addi  on, an annual public mee  ng should 
be held where the public can give their input; at least one annual public event such as a stream clean-up, tree 
plan  ng, or watershed day should be developed with all partners playing an ac  ve role in planning the event; 
and all ac  vi  es should be tracked by LRCA and the City.  

Again, similar to MCM 1, the City and SSA partner with LRCA to implement ac  vi  es associated with MCM 
2 and do not take a proac  ve role in these ac  vi  es.  While the EFC Project Team found this partnership 
necessary to engage the general public and targeted groups, it is essen  al that both the City and SSA take a 
more proac  ve role.  Ul  mately the City is held accountable for MCM 2, and needs to be a leader in hos  ng 
events that engage the community and generate valuable feedback to help tailor the stormwater program as 
it is implemented over  me. 
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MCM Findings: 3. Illicit Discharge Detec  on & Elimina  on 
One of the fundamental components of MCM 3 is to have a comprehensive map of the municipality’s 
conveyance system.  Without knowing the number and loca  on of ou  alls and pipe system, a municipality 
cannot properly detect and eliminate illicit discharges.  The EFC Project Team found all project partners eager 
to fully inventory the conveyance system and develop a robust map.  Since the SSA has an extensive map of 
the combined system and so  ware to map the system, this organiza  on should take the lead in fi nalizing the 
map.  

Aside from having a comprehensive map, in order to properly address MCM 3 at least 20% of the City’s 
ou  alls must be inspected each year and there must be a formal process in place for inspec  ng and handling 
illicit discharges and receiving public no  fi ca  ons.  The City currently has limited capacity to address the 
components of this MCM in-house.  The management recommenda  ons contained later in this report will 
ensure the level of service for MCM 3 improves.  Once the City has a map of its system, it can work with SSA 
to ensure all ou  alls are inspected on schedule, and a formal process is in place for detec  ng and elimina  ng 
illicit discharges. 

MCM Findings: 4. Construc  on Site Runoff  Control 
In Pennsylvania, the county conserva  on districts review and approve all Erosion & Sediment Control Plans 
for new development and are tasked with inspec  ng construc  on sites.  Thus, municipali  es are limited by 
the resources at the conserva  on district to meet this MCM.  It is important to note, however, that while 
the conserva  on district typically reviews, approves, and inspects all new development, the municipality is 
s  ll held accountable for this MCM.  Because of this, municipali  es should inspect sites in addi  on to the 
conserva  on district and fi le all projects separately to help with their MS4 annual repor  ng. 

The EFC Project Team found that Scranton’s contracted engineer typically works with the LCCD to review, 
inspect, and approve land development plans, but does not work with the LCCD to ensure the specifi c Erosion 
& Sediment Controls are met for projects. 

It is important for the MS4 permit holder to work closely with the LCCD to inspect construc  on sites and track 
all projects with stormwater controls separately.  By fi ling MS4-related projects into a separate system and 
tracking projects in-house, the  me needed to compile the MS4 Permit Annual Report will be minimized and 
organiza  onal effi  ciency will improve. 

MCM Findings: 5. Post Construc  on Site Runoff  Control
Once a project completes its construc  on phase, there must be a formal procedure for ensuring all 
stormwater BMPs were implemented as designed.  The MS4 permit holder must keep an inventory of all 
post construc  on stormwater management (PCSM) BMPs and inspect privately-owned BMPs to ensure 
maintenance is conducted over  me.  Through this eff ort, LRCA worked with the City to review all past 
construc  on projects and develop an electronic inventory of all PCSM BMPs.  While this proves a daun  ng 
task and is not yet complete , having an inventory will help the City ensure BMPs are inspected on a rou  ne 
schedule. 

Once the inventory of all exis  ng BMPs is complete, the City must con  nue to track all PCSM BMPs.  While 
fi nalizing the inventory, the City should simultaneously develop a wri  en procedure to inspect all PCSM BMPs 
to ensure they were built as designed, and ensure a proper maintenance schedule is in place for all BMPs.  
It was conveyed to the EFC Project Team that the City currently relies on the design engineer to ensure the 
PCSM BMPs are implemented as designed and maintained over  me.  The City should take a proac  ve role in 
inspec  ng and tracking all projects. 
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For those BMPs that are publically-owned, an Opera  ons & Maintenance Schedule (O&M) must be 
developed, which will be discussed in the MCM 6 fi ndings below. For all privately-owned BMPs, the City 
should develop a more formal maintenance agreement that clearly defi nes who is responsible for maintaining 
a PCSM BMP.  The EFC Project Team learned that there are currently notes on who will maintain the privately-
owned PCSM BMPs on the engineers’ plans.  A formal agreement that clearly conveys to all par  es during a 
pre-construc  on mee  ng, and again during a post-construc  on mee  ng, whose responsibility it is to conduct 
maintenance, will help the City improve its exis  ng level of service and ensure proper maintenance is being 
conducted on all PCSM BMPs. 

Lastly, in order to accelerate the use of green infrastructure prac  ces by developers and residents, the 
City and its partners should share educa  onal informa  on and host trainings for these stakeholders on all 
stormwater management regula  ons, LID, and GI alterna  ves. 

MCM Findings: 6. Pollu  on Preven  on/ Good Housekeeping 
To meet the goals of MCM 6, a municipality must develop an O&M program that includes regular cleaning of 
inlets, drains, and ditches; annual street sweeping; and scheduled BMP maintenance, and provide employee 
training on proper stormwater management.  The EFC Project Team found that due to the limited resources 
being invested for stormwater management by the City, much of the O&M ac  vi  es are conducted on 
an as-needed, emergency basis.  The basin crew within the Department of Public Works (DPW) conducts 
maintenance of BMPs, while the street sweeping crew sweeps the streets bi-annually.  Currently, the SSA 
cleans the basins that are within the CSO system and provides some maintenance to the MS4 system and 
always provides help in emergency situa  ons.
 
When mee  ng with municipal staff , the EFC Project Team found staff  eager to more fully address MCM 6, but 
strapped with limited staff  capacity and equipment within the DPW to dedicate to managing stormwater. In 
order for the Public Works staff  to develop and implement an O&M program, addi  onal staff  is required. 

The DPW currently has two street sweepers and a support vehicle for each sweeper, all of which are outdated.  
The municipal staff  shared with the EFC Project Team that they want to increase the street sweeping 
frequency, but in order to do so would need addi  onal equipment and staff .   The EFC Project Team found 
that the SSA currently has the in-house staff , vacuum equipment, and asset management and GIS so  ware 
to handle much, if not all, of the MS4 O&M program, and provides the supplemental help with ensuring 
stormwater maintenance is implemented at present. 

An essen  al component of mee  ng MCM 6 is to implement projects within the municipality to prevent 
pollu  on and improve water quality, thus helping meet TMDL alloca  ons and CBPRP ac  vi  es.  Incorpora  ng 
green infrastructure projects is also becoming an integral part of pollu  on preven  on, especially in highly 
urbanized areas like the City of Scranton.  One of the main drivers in the City par  cipa  ng in this eff ort was 
to receive help in iden  fying projects, both green and gray, that will help the City improve local water quality.  
Through this eff ort, many projects have been iden  fi ed and should be incorporated into the City’s stormwater 
program moving forward.  The City must also con  nue working with partners to priori  ze projects based on 
cost effi  ciency and eff ec  veness.
 
An  cipated Changes to the MS4 Permit
The PA DEP requires all MS4 permi  ed municipali  es to develop a CBPRP by the summer 2014.  The purpose 
of this plan is to help municipali  es strategically implement projects that improve local and regional water 
quality.  The EFC Project Team found that the municipali  es typically contract this plan out to their engineer, 
and there has been minimal guidance provided to municipali  es about what should go into the plan.
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In addi  on to developing a CBPRP, it is an  cipated that more stringent requirements will take eff ect when 
the new MS4 permits are issued in the fall of 2013.  In Maryland, the Department of the Environment (MDE) 
included a new requirement in its new permit cycle – a 20% impervious area restora  on requirement. MDE 
an  cipates that this impervious area restora  on, designed to increase the level of runoff  managed from 
exis  ng impervious areas, will require implemen  ng a number of stormwater BMPs.  These BMPs will be 
either nonstructural prac  ces (like diver  ng runoff  from impervious areas to vegetated areas, bioswales, and 
tree plan  ng) or more tradi  onal structural prac  ces (i.e. stormwater ponds, bio-reten  on facili  es).  Based 
on informa  on received from MDE and Maryland municipali  es, it is an  cipated that a similar requirement be 
included in Pennsylvania. 

Considera  on of Funding Methods for Stormwater in the City of Scranton 

Properly managing stormwater is considered an essen  al service, but one that is o  en unseen or 
misunderstood by residents and businesses in a community.  Stormwater infrastructure requires upgrades 
and maintenance that is on par with the needs, costs, and annual maintenance as similar services such as 
wastewater, drinking water, or transporta  on.  However, stormwater is rarely funded to the extent that any of 
these other services typically are, thus leaving a considerable gap in a stormwater program’s level of service to 
the community.

Assessment of Possible Revenue Sources and Funding Methods 
Recognizing that the current funding method of having stormwater compete for general fund appropria  ons 
with other community priori  es and relying on occasional grant awards is clearly not sustainable, the EFC 
Project Team explored the possibility of using other revenue and funding sources. Although many fi nancing 
op  ons were explored, only a few cover the costs of capital and opera  ons and maintenance, as highlighted in 
Table 1 below: 

Table 1: Funding Sources, Coverage of Costs, and Features

Funding Source
Coverage of Cost Type

FeaturesCapital
Improvements

Operations &
Maintenance

Grants Yes No Not guaranteed, highly competitive, not
sustainable in the long term

PENNVEST Loan
Program Yes No Not guaranteed, highly competitive, must repay

often with interest

Bond Financing Yes No Dependent on fiscal capacity, can utilize for large,
long term expenditures, must repay with interest

General Fund Yes Yes Not equitable, competes with other community
priorities, changes from year to year

Permit Review Fees No No Not significant revenue, may deter development

Inspection Fees No No Not significant revenue, may deter development

Stormwater Utility
Fee Yes Yes

Generates ample revenue, sustainable,
dependable, equitable, requires significant public
dialogue
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While a host of fee systems exist to pay for local stormwater programs, not all provide suffi  cient revenue to 
support the large costs associated with a comprehensive stormwater management program.  While all of the 
above were found to be useful in funding a specifi c por  on of the en  re stormwater management program, 
in the case of Scranton only a stormwater u  lity fee is considered by the EFC Project Team as being able to 
generate a large enough pot of money to be capable of funding the en  re program.  A dedicated fee should 
be supplemented with addi  onal funding sources such as grants, loans, and bond fi nancing for large capital 
projects.

Considera  on for Using General Fund Appropria  ons for Stormwater
As men  oned above, reliance on general fund appropria  ons as the primary resource for the City of 
Scranton’s stormwater program means that stormwater con  nues to compete with other higher community 
priori  es leaving the program vulnerable to budget cuts, par  cularly in future years when new stormwater 
regula  ons and nutrient reduc  on requirements will increase the price tag signifi cantly.  The General Fund is 
derived primarily from taxes and the issue of equity and fairness of who pays for stormwater and how much 
they pay is not taken into considera  on.  In other words, those paying into the General Fund are not paying 
based on their contribu  on to the problem of stormwater.  In fact, many large proper  es, such as churches, 
schools, and government proper  es are not paying any taxes and therefore not paying anything towards 
services related to stormwater. 

Scranton suff ers from fi scal instability, and the City adopted a new Recovery Plan in August 2012 to create a 
path for the City’s fi scal recovery.10   Addi  onal revenue is needed to support basic government expenditures 
to func  on properly, let alone support a stormwater program.  In the 2013 Opera  ng Budget, the City calls 
for a 12% tax increase, which emphasizes the City’s need to generate addi  onal revenue to pay for basic 
services.11  With general funds fl uctua  ng from year to year and the revenue sources that make up the 
General Fund varying in amount, stormwater management is unlikely to ever be adequately funded solely 
from this source.  Although this is seen in many communi  es, the fi scal strain within the City exacerbates the 
issue of adequately paying for stormwater with general fund appropria  ons. 

Considera  on of a Stormwater U  lity Fee 
Since the 1970s, one of the most popular methods of paying for stormwater has been a stormwater u  lity 
fee.  A stormwater u  lity fee, some  mes called a service charge, is a separate accoun  ng structure with 
a dedicated source of funds collected and used only for the purpose of managing stormwater.  In its most 
recent report, the Western Kentucky University Stormwater U  lity Survey iden  fi ed more than 1,400 
stormwater u  li  es na  onwide.12   

The na  onal trend has been to move away from relying solely on taxes for these programs and charge a fee 
that is stable, adequate to cover the costs of managing the program, and most importantly, equitable.  A 
u  lity has increasingly become the choice for suppor  ng stormwater programs because it is the clearest 
way to connect level of service/use (runoff ) with the fee to be imposed.  This type of fee-for-service has 
been implemented successfully for water, sewer, and solid waste/recycling programs, and has proven highly 
eff ec  ve for stormwater, as well.

The EFC Project Team believes that a stormwater u  lity, o  en known in Pennsylvania as a stormwater 
authority, is the most equitable fi nancing mechanism because it distributes program costs associated across 
all proper  es who contribute in some way to stormwater.  Taxes and other fee systems o  en exclude certain 
proper  es from paying, such as those that are tax exempt, yet these proper  es are s  ll contribu  ng runoff  
to the system, and o  en at a rate far greater than that of the average residence.
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How a Stormwater Fee Works
The basic premise behind a community’s stormwater program is that all property owners receive some benefi t 
from the system being maintained; therefore, all proper  es should be required to par  cipate in the cost of 
maintaining that service.  Most stormwater fee rates are therefore based on the size, or footprint, of the 
structural part of a property.  This physical part of the property is known as impervious surface and includes all 
of the hard surfaces of a property such as a roof, pa  o, paved area, or sidewalk.  The reason for basing a fee on 
impervious surface is that a hard surface does not allow water to infi ltrate into the ground, thereby increasing 
the volume and fl ow of stormwater that a community must manage. 

Eff ec  ve stormwater fees make a direct connec  on between the an  cipated expenses to properly manage 
the system and the revenue generated.  In other words, the fee should be determined by the level of revenue 
needed to deliver stormwater management services to the community, with some allowance for the level to 
which a property contributes to runoff . 

There are several ways to calculate a stormwater u  lity rate.  The most simple, fair, and common method is 
based on a parcel’s amount of impervious surface – the extent to which a parcel contributes to runoff .  When 
implemented, the fee may take the form of a fl at or  ered rate structure, or some combina  on of both.  An 
Equivalent Residen  al Unit (ERU) is a unit of measure based on the average single family dwelling.  A specifi c 
fee level is a  ached to an ERU, and the number of ERUs on a given property o  en serves as the basis for the 
stormwater charge. 

In many cases for residen  al proper  es, a fl at fee is o  en recommended over exact parcel based 
measurements due to the level of program development and administra  ve burden that would be involved.  
Determining the fee for commercial proper  es, or non-residen  al parcels, is typically done by calcula  ng the 
exact amount of impervious surface on the site and then dividing the amount of impervious surface that was 
calculated for residen  al proper  es to determine the number of ERUs for a par  cular property.  The property 
is then charged a rate (o  en the same as the residen  al fl at rate) per ERU. 

Implemen  ng a stormwater user fee is a na  onal trend on the increase in the U.S., primarily because these 
fee structures, if designed correctly, will collect a suffi  cient amount of revenue to support program costs in the 
most equitable manner possible.  Also, u  lity-based stormwater programs tend to be more effi  cient, as the 
responsibility for managing stormwater is coordinated in one program rather than piecemeal across several 
departments.  In the case of Scranton, a stormwater user fee would create an adequate and stable source of 
funding dedicated solely to stormwater and allow for a comprehensive program that is consistent in funding 
from year to year, and meets all regulatory requirements, nutrient reduc  on needs, and community goals.  

Table 2 below shows current stormwater user fees in Pennsylvania, including their ERU rate and total revenue 
collected. 
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Mount Lebanon,
Allegheny County
(2011)

33,137

Single family, townhouse, or duplex = $8/month
All other properties = $8/month/ERU, where 1 ERU
= 2,400ft2 impervious surface

Reference: Mt. Lebanon Stormwater Fee Ordinance

Unknown

City of
Philadelphia
(2010)

1,536,471

Residential = $13.48/month
Non residential =
Gross Area: $0.526/500ft2

Impervious Area: $4.145/500ft2

Monthly Billing: $2.53 per account

Reference: PWD Stormwater Billing & Stormwater
Fact Sheet

$655,000

City of Lancaster,
Lancaster County
(2013)

59,26311

Single family residential = $4 $12/quarter
Multi family residential = $12 $19/quarter
Typical commercial = $237/quarter
Tiered rate structure for all properties where 1 ERU
= 1,000ft2

Reference: The Cost of Dealing with Stormwater

Not
implemented

yet

Jonestown
Borough,
Lebanon County,
PA (2012)

1,32912

Single family, townhouse, or duplex = $70/year in
year 1; $80/year in years 2 4
All other properties = $70/year/ERU in year 1;
$80/year/ERU in years 2 4, where 1 ERU = 3,100ft2

Reference: Stormwater Information

Unknown

Table 2: Stormwater User Fee Examples in Pennsylvania13

       

Community
(Year

established)
Population Fee Structure

Revenue
Generated/

Year

City of Meadville,
Crawford County
(2012)

13,616

Single family detached residential = $90/year
All other developed non single family detached
parcels = $90/year/ERU, where 1 ERU = 2,660ft2

impervious surface

Reference: Meadville Stormwater Management
User Fee Ordinance

Unknown

Legal Basis in Pennsylvania Enabling Stormwater Authori  es 
The fi ve stormwater user fee examples listed above are the only known stormwater u  li  es within 
Pennsylvania, and are in various stages of development and implementa  on.  Historically, paying for 
stormwater has been a conten  ous issue within the state, since it is unclear whether such dedicated fees are 
enabled by state legisla  on.
 
In PA, u  li  es are typically regulated by the Pennsylvania U  lity Commission (PUC), and the PUC will not at this 
 me regulate stormwater.  Thus, the crea  on of dedicated fees for stormwater o  en comes under the guise of 

an authority. 

14

15
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The conten  on, then, lies in the language wri  en into the Pennsylvania Municipality Authori  es Act, which 
states: 

“§5607. Purposes and powers
(a) Scope of projects permi  ed.--Every authority incorporated under this chapter shall be a body 
corporate and poli  c and shall be for the purposes of fi nancing working capital; acquiring, holding, 
construc  ng, fi nancing, improving, maintaining and opera  ng, owning or leasing, either in the 
capacity of lessor or lessee, projects of the following kind and character and providing fi nancing for 
insurance reserves:
(1) Equipment to be leased by an authority to the municipality or municipali  es that organized it or to 
any municipality or school district located wholly or par  ally within the boundaries of the municipality 
or municipali  es that organized it.
(2) Buildings to be devoted wholly or par  ally for public uses, including public school buildings, and 
facili  es for the conduct of judicial proceedings and for revenue-producing purposes.
(3) Transporta  on, marke  ng, shopping, terminals, bridges, tunnels, fl ood control projects, highways, 
parkways, traffi  c distribu  on centers, parking spaces, airports and all facili  es necessary or incident 
thereto.
(4) Parks, recrea  on grounds and facili  es.
(5) Sewers, sewer systems or parts thereof.
(6) Sewage treatment works, including works for trea  ng and disposing of industrial waste….”16 

The Act does not diff eren  ate between sanitary and storm sewer systems, thus crea  ng much debate over the 
years as to whether storm sewer systems can be fi nanced through an authority.  A further discussion as to the 
legality of stormwater authori  es is essen  al within a locality before imposing a stormwater fee, however, not 
the focus of this report. 

In April 2013, historic legisla  on (Senate Bill 351) passed by a vote of 49-1 that enables stormwater authori  es 
at the municipal level.  Without this legisla  on, municipali  es were reluctant to move forward in se   ng up a 
dedicated stormwater fee.  This legisla  on paves way for municipali  es to implement dedicated fees to ensure 
that stormwater is managed adequately and more cost effi  ciently in the long run, and it is an  cipated that 
stormwater user fees will begin to develop more rapidly in the state than ever before due to SB 351.  
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Stormwater Management & Financing 
Recommendations
Stormwater Management Recommenda  ons

In order to adequately address the administra  ve components of the MS4 permit, and to be  er maintain 
the en  re stormwater system, the City and SSA should be  er leverage the exper  se and resources available 
within both organiza  ons.  If done so collec  vely, the City and SSA should work to develop a memorandum 
of understanding (MoU) in the near term to begin to develop a comprehensive stormwater program.  While a 
MoU will begin to build a comprehensive stormwater program, it is not a long-term solu  on.  The EFC Project 
Team recommends that a more effi  cient and permanent solu  on would be to transfer the MS4 permit from 
the City to the SSA.  With a permanent transfer to the SSA, the EFC Project Team recommends inves  ng 
in hiring a stormwater coordinator which will allow focus on stormwater-related tasks, crea  ng greater 
effi  ciency overall. 

Phase 1 – City Maintains MS4 Permit in near-term
A near-term solu  on, such as a MoU, will begin to align both the City and SSA to be  er manage stormwater 
and ul  mately prepare SSA to handle most, if not all, requirements of the MS4 permit through a permanent 
transfer.  In the near-term approach, the City would maintain the permit and would ul  mately be held 
responsible for mee  ng all of the requirements held within.  This approach would allow the partners who 
have been involved in helping meet stormwater requirements to con  nue their involvement but through 
a wri  en agreement.  By clearly defi ning each partners’ roles, it will begin to defi ne a more sustainable 
approach in building the City’s stormwater program.  These partners include the SSA, LRCA and McLane 
Associates and their responsibili  es as described earlier in this Chapter.    

Phase 2 – Transfer MS4 Permit to SSA
In the case of a transfer to the SSA, the SSA would then be held responsible for mee  ng the permit 
requirements.  To implement a transfer, the SSA needs to put its solicitor in touch with the Northeast 
Regional DEP’s legal team.  The EFC Project Team spoke with the Deputy Director of the Pennsylvania 
Municipal Authori  es Associa  on (PMAA) and an environmental engineer with the Northeast Regional DEP 
offi  ce, both of whom confi rmed that a legal permit transfer is possible since the SSA owns the en  re MS4 
system.  Through a permanent transfer, the EFC Project Team recommends that the City and other partners 
con  nue to play an ac  ve role in helping to address stormwater requirements.  These partnerships will result 
in more cost-eff ec  ve strategies that will leverage monies at both the City level and through SSA rate payers.  
For more informa  on on partners’ roles and leveraging monies, see recommenda  ons for program funding 
needs below.   

Stormwater Financing Recommenda  ons 

Program Funding Needs 
To iden  fy the necessary components of an enhanced stormwater program for the City of Scranton, the 
EFC Project Team worked with project partners to conduct a comprehensive review of all aspects of current 
spending on stormwater management.  When considering the level of stormwater management service 
iden  fi ed as necessary in the City, the EFC Project Team found that current budge  ng prac  ces are not 
adequate in mee  ng the exis  ng regulatory requirements.  By adop  ng the management recommenda  ons 
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contained in this report, the City will be able to implement a more comprehensive stormwater management 
program into the future. 

In order to assign costs to ac  vi  es associated with properly managing stormwater, the EFC Project Team 
fi rst needed to iden  fy the costs of both exis  ng and future ac  vi  es.  In conduc  ng this gap analysis, the 
EFC Project Team found it diffi  cult to collect meaningful data, which is a direct func  on of the City’s current 
program being fragmented across many organiza  ons.  However, the limited data available shed light on the 
need to develop a fi nancing structure that did not rely on City funds, since a much larger investment is needed 
in all aspects of managing stormwater. 

The City and SSA will need to go through the ini  al budget developed by the EFC Project Team to determine 
the costs associated with the iden  fi ed ac  vi  es, and whose responsibility it will be to implement each 
ac  vity in the near-term.  The following sec  on describes the recommended budget items that the EFC Project 
Team iden  fi ed as being crucial in helping the City to properly manage stormwater in a more cost-eff ec  ve 
and sustainable way, broken down into contractual services, personnel, capital improvements, and opera  ons 
& maintenance (O&M).  Since the EFC Project Team recommended a phased-in approach to transferring 
the MS4 permit, the budget was developed with this long-term goal in mind.  See Appendix A for the Ini  al 
Stormwater Budget. 

Contractual services 
Since there have been and will con  nue to be many local partners working toward managing stormwater in 
the City of Scranton, the EFC Project Team pulled out specifi c services into a separate budget sec  on.  The 
following contracts should be developed and/or con  nued and should be included in the overall stormwater 
program budget:

1. Lackawanna River Corridor Associa  on

The EFC Project Team worked directly with the LRCA Execu  ve Director to determine the costs 
associated with the administra  ve and technical components that the LRCA will assist with into 
the future (see Appendix A for itemized costs).  The annual cost to conduct all public outreach and 
engagement ac  vi  es (MCMs 1 & 2) is $63,880.  The annual cost (in years 1-3) to fi nish the system 
mapping and develop a priori  zed water quality improvement project list is $32,000.  The EFC Project 
team recommends an annual review of these contractual services, since the administra  ve tasks will 
be ongoing, while the technical tasks should be completed by year 3.

2. City of Scranton 

Since the EFC Project Team is recommending a phased-in transfer of the MS4 permit to the SSA, it is 
recommended that the SSA then contract with the City of Scranton to con  nue specifi c tasks (through 
a modifi ed MoU).  These tasks include two components: (1) contract with the City Engineer and/or 
Inspector to conduct construc  on inspec  ons (in tandem with the LCCD), since this is currently being 
completed by the City and (2) contract with the Public Works basin crew to develop an O&M schedule 
for publically-owned BMPS and con  nue maintaining all publically-owned PCSM BMPs.  It is highly 
recommended by the EFC Project Team that these tasks remain at the City, and be supported using 
general fund appropria  ons.  If the City uses general funds, there will be much less of an administra  ve 
burden on both the SSA and the City, and the EFC Project Team recommends the con  nued investment 
with general funds to keep the stormwater program fi nancing structure diversifi ed. 
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3. McLane Associates

Through this study, McLane Associates developed a set of green infrastructure recommenda  ons for 
the City.  The EFC Project Team recommends the SSA work with McLane Associates to implement the 
projects iden  fi ed in the study.

Personnel
The EFC Project Team recommends the SSA hire a stormwater coordinator once the permit is offi  cially 
transferred to them. Since the MS4 permit ac  vi  es are fragmented across partners, having a 
coordinator in-house will help improve the organiza  onal effi  ciency of all partners and ensure all tasks 
are met.  The EFC Project Team also recommends the SSA hire addi  onal technical staff  once the permit is 
transferred.  Although the SSA currently has staff  to meet its LTCP, likely addi  onal staff  will be needed to 
handle all LTCP and MS4 permit ac  vi  es.  The EFC Project Team es  mated at least two staff  will be needed, 
but the SSA will need to determine internally the exis  ng capacity and how many are needed to fi ll the gap 
in the marginal workload being added. Such tasks that the EFC Project Team recommends be taken on by the 
SSA include illicit discharge inspec  ons, street sweeping, cleaning, etc.  

The SSA will need to consider hiring an addi  onal administra  ve staff  person to handle billing if a dedicated 
fee is implemented and a GIS staff  person to determine rates based on parcel-specifi c land use informa  on. 
It is unknown whether the SSA currently has this internal capacity.  Lastly, the SSA will need to consider 
the exis  ng staff   me that will be u  lized for stormwater-related ac  vi  es and factor those costs into its 
stormwater budget. 

Capital improvements
The EFC Project Team recommends the SSA purchase ou  all loca  on iden  fi ers once all ou  alls are iden  fi ed 
to improve tracking and monitoring.  In addi  on, the SSA should contract with local fi rm(s) to implement 
priori  zed water quality improvement projects and green infrastructure projects, as determined through this 
and other eff orts being conducted by project partners to escalate the restora  on eff orts in local streams and 
the Chesapeake Bay.  Once iden  fi ed, these projects should be implemented through a capital improvement 
plan over  me. 

The EFC Project Team also recommends the SSA determine which exis  ng equipment can be u  lized to 
implement MS4 ac  vi  es, and which equipment will need to be purchased. For example, the City has two 
old street sweepers.  If the SSA takes on street sweeping ac  vi  es once the permit is transferred, the SSA can 
purchase the City’s sweepers or purchase new equipment. The SSA will also need to determine if it wants to 
set aside equipment reserve funds to purchase equipment on a scheduled basis over  me, or if it wants to 
purchase equipment up-front. 

Opera  ons & Maintenance (O&M) 
Any equipment – old or new – purchased by the SSA will need to be maintained each year, and these costs 
should be included in the O&M sec  on of the budget.  These costs will be included once it is determined 
what equipment, if any, will be purchased. 

The SSA currently has both management and GIS so  ware that should be u  lized for the MS4.  Since the MS4 
makes up approximately 37% of the en  re system, the EFC Project Team recommends factoring in 37% of 
the so  ware costs annually into the stormwater program budget.  For example, since the SSA pays $50,000 
annually for its ArcMap License, $18,500 of that total cost should be factored into the stormwater budget.  
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Addi  onal costs that need considered by the SSA are tes  ng materials for illicit discharge and fi nishing the 
stormwater system mapping (although these costs likely include personnel costs only). 

Stormwater User Fee Rate Structure Analysis
Why This Study is Recommending a Stormwater User Fee for the City of Scranton
It became clear early on in the study that the City of Scranton needs to invest in properly managing 
stormwater, and that there are very limited resources available currently to invest at the level that is needed 
to improve water quality and meet all stormwater compliance ac  vi  es.  With this understanding by all 
project partners, the EFC Project Team recommends the City create a dedicated stormwater user fee that will 
distribute the costs of paying for repairs and improvements in propor  on to the types of land uses that are 
contribu  ng to stormwater management needs. 

The more impervious surface that a property has, the more stormwater it generates and the more 
responsible the property owner is to help the community manage stormwater.  As private driveways, parking 
lots, swimming pools, decks, and other such structures allow residents and businesses to enjoy addi  onal 
living and working conveniences, the burden of maintaining and repairing the infrastructure that supports 
those addi  onal structures and surfaces should be shared by those contribu  ng to the problem rather than 
the community at large.  Just as a property owner is responsible for paying its share of waste disposal, water 
use, or electricity consumed, so should they recognize and be accountable for the stormwater created from 
their built environment.  In an urbanized city with substan  al impervious surface, a dedicated user fee allows 
for the clearest and most equitable way to connect level of service/use (runoff ) with an associated fee. 

Once it became clear that there was a signifi cant need to have a dedicated funding source to cover the 
stormwater costs in City of Scranton, the EFC Project Team considered what fi nancing mechanism would be 
most appropriate to generate these funds.  The EFC Project Team ini  ally considered assessing a property 
tax, but since the value of a property is not an indicator of the amount of runoff , the property tax was not 
seen to be the most equitable way to pay for a stormwater program.  And given the fi scal strain within the 
City, adding to the already increasing taxes was deemed unfeasible. 

Billing Recommenda  ons
Since enabling legisla  on was passed very recently in Pennsylvania, there are few examples that exist 
in the state to use as a model for implemen  ng dedicated stormwater user fees.  In Pennsylvania, the 
government structure creates so many small, autonomous municipali  es with unique circumstances based 
on municipality type.  In the past, ci  es, boroughs, and home rule municipali  es have had an easier  me 
passing ordinances to set up stormwater fees in the state.  Since the City of Scranton is a city with a Home 
Rule Charter, it will have a much easier  me implemen  ng a dedicated fee compared to other municipali  es 
in the state.  Considering the management recommenda  ons, the EFC Project Team recommends the SSA 
implement the stormwater fee by adding it to the exis  ng sewer bill that it sends to its customers.

Rate Structure Analysis 
Although a specifi c cost es  mate for the stormwater program was not generated, the EFC Project Team 
recommends implemen  ng a fee to improve the current level of service.  This fee could be set low to begin 
genera  ng revenue, and once the City and the SSA has a be  er understanding of costs and responsibili  es, 
the rate structure should be reevaluated. 

In determining an equitable funding strategy for collec  ng revenue to pay for stormwater related 
expenditures, the EFC Project Team reviewed available data on all parcels located in the City provided by the 
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City Planner.  The parcel data (land use and land area) was based on 2010 tax assessments collected from the 
City of Scranton and the impervious data for each parcel was extracted from 2010 aerial photographs taken 
by the University of Vermont Spa  al Analysis Lab for a project conducted by the Pennsylvania Department of 
Conserva  on and Natural Resources (DCNR). The EFC Project Team calculated poten  al revenue using a fl at 
rate fee for parcels classifi ed residen  al, and an impervious-based fee for all other parcels (non-residen  al)17 .  
The EFC Project Team worked with the land use codes from the original data, as this framework will be easy for 
the City and the SSA to implement moving forward. 

Summary of recommended rate structure for residen  al proper  es
The decision to recommend a fl at rate fee for residen  al proper  es was not made lightly.  A  er reviewing the 
large number of residen  al units and the many diff erent types of residen  al proper  es located within the City, 
the EFC Project Team became concerned that a parcel-specifi c fee structure would require addi  onal capacity 
on the part of the City to properly es  mate the total impervious surface for all 21,623 residen  al proper  es 
in the City.  Based on our experience working in other communi  es, it was agreed that calcula  ng the level of 
impervious surface on every residen  al property would cause signifi cant administra  ve burden.  In addi  on 
to this being an overwhelming eff ort, the EFC Project Team agreed that the risk of errors on bills could cause 
confusion about the billing calcula  on and increase the risk of complaints from the residen  al popula  on.  
Given the high costs associated with stormwater management, the EFC Project Team es  mated revenue using 
an annual fl at fee between $25 and $70 so that the project partners could get a sense of how much a fee 
would generate when they are ready to move forward using na  onal standards18. 

Summary of recommended rate structure for non-residen  al proper  es
Because the size and nature of non-residen  al units vary widely, the EFC Project Team suggests that a parcel-
based rate structure that takes a parcel’s specifi c level of impervious surface into account to be the fairest 
method of assessing the stormwater fee on these proper  es.  The parcel data provided to the EFC Project 
Team should be u  lized, since it will allow the SSA to generate parcel-specifi c fees based on impervious 
surface.  For all 5,893 non-residen  al parcels, it is recommended that a user fee be assessed based on the 
actual impervious surface of the property. 

A  er conduc  ng a sensi  vity analysis19 using various fee structures, the EFC Project Team found that there 
are many op  ons for the City to set its ini  al rates.  It is recommended that the Es  mated Residen  al 
Unit (ERU) be set at 2,984 square feet since that number represents the average impervious surface of all 
residen  al proper  es in the City.  The EFC Project Team es  mated revenue using an annual impervious-based 
fee between $25/ERU and $70/ERU.  With so many ques  ons s  ll le   unknown, it is recommended that the 
fee be reviewed and adjusted as needed a  er each year.  Another variable to be considered in terms of rate 
adjustment is the impact of a credit system, if it is implemented as typically recommended when se   ng up a 
dedicated stormwater fee. 

Es  mated total revenue from all proper  es
The es  mated total revenue generated is distributed between residen  al and non-residen  al proper  es and is 
calculated as follows: 

Residen  al – The residen  al proper  es should be assessed a fl at fee star  ng between $25 and $70 to generate 
the minimal revenue needed to support the large costs associated with managing stormwater.  The fi nal rate 
chosen by City of Scranton should be consistent with the non-residen  al rate. 

Table 3 shows the revenue yield for all rate scenarios developed by the EFC Project Team. 
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Table 3: Annual Residen  al Property Revenue Poten  al      

      

The residen  al fee is based on the assump  on that an average residen  al property has 2,984 square feet of 
impervious surface and, therefore, all proper  es are billed for 1 ERU per year.  The fee at which 1 ERU is set will 
be determined once the City determines the specifi c costs that should be supported using a dedicated user fee. 

Non-Residen  al – According to data provided by the City, there are just below 6,000 non-residen  al proper  es 
in the City of Scranton.  This data source gave not only the land area for each property in the City, but the 
impervious and pervious land area on each property. Given this data, the EFC Project Team was able to 
calculate the actual charge for each property, and sum this data to provide actual revenue es  mates.  The 
equa  on used to es  mate the non-residen  al rate for each property is:

Parcel impervious surface / 2,984 square feet = # ERUs x rate = annual non-residen  al fee 

Table 4 shows the revenue yield for all rate scenarios developed by the EFC Project Team.  

Table 4: Annual Non-Residen  al Property Revenue Poten  al      

          

The total revenue poten  al for all fee structures is shown in Table 5 below.
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   Table 5: Total Revenue Poten  al    

   

For the fee to be adequate as well as equitable, the total expenditures should as closely equal the total 
revenue as possible.  The City must fi rst determine which expenditures should be included in the stormwater 
program budget, and which aspects of the program it wants to invest before assigning a fee structure.

It is important to note that if City of Scranton funds this program en  rely by the user fee, then the fee would 
need to be set higher to pay for exis  ng costs and the addi  onal investments needed to support an adequate 
stormwater management program.  It is highly recommended by the EFC Project Team that the City con  nue 
to supplement the program using general fund appropria  ons and all project partners seek grant funds 
where possible.  This will decrease the user fee, minimizing any community backlash.  
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The geology dates to the Carboniferous Era with anthracite coal inter bedded with shales and sandstones 
forming the Llewellyn Forma  on along the axis of the Lackawanna Valley. The ridge lines and the head 
waters areas along the plateau are Devonian with conglomerates, underlain with sandstones and shales 
of the Catskill Forma  on. The geologic stra  graphy exhibits folding characteris  c of the Ridge and Valley 
province.

The region was glaciated numerous  mes, the most recent period ending about 12,000 years before the 
present. Soils are predominantly well drained along the center of the valley thinning out to bedrock ledge 
along the ridgelines.

Vegeta  ve cover is Appalachian Forest with a mix of northern and southern communi  es. The headwaters 
of the river and major tributary streams are characterized by forested wetland bog complexes. Some of 
these have been excavated and impounded as ice ponds and water supply reservoirs.

The fauna is typical eastern North American species that have adapted to human popula  on infl uences. 
White tailed deer, black bear, fox, raccoon and beaver are common. The range of common avian larger 
species include: wild turkey, ruff ed grouse, great blue heron, mallard and merganser ducks, kingfi sher, 
and Canada goose. Osprey is seen on occasion as is bald eagle, recently reintroduced in the Susquehanna 
Basin by U.S. Fish and Wildlife Service. The Lackawanna Fishery is dominated by the wild brown trout an 
introduced European species that has acclimated in the Lackawanna River. Na  ve brook trout are also 
found in the river but more so smaller tributary streams.

The Lackawanna River has over 100 tributary streams from fi rst order runs to third and fourth order creeks 
that drain important sub watersheds. Roaring Brook is the largest tributary. It drains a watershed of 52 

Lackawanna River Watershed 
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History

The Lackawanna River (USGS -HUC # 02-05-01-07) is a fi  h order 
tributary of the North Branch Susquehanna River.  The Lackawanna 
River watershed covers a 350 square mile area in the Ridge 
and Valley and Appalachian Plateau province in four Northeast 
Pennsylvania coun  es. The 62 mile long Lackawanna River rises 
on the plateau north of Forest City in Susquehanna and Wayne 
Coun  es. It fl ows through S  llwater Gap off  the plateau and into 
the Lackawanna Valley, a large geosyncline, which is part of the 
Ridge and Valley physiographic province. From S  llwater Gap the 
east and west branches of the Lackawanna confl uence to form 
the main stem of the river. It then fl ows for forty miles through an 
extensive urbanized area that includes the Ci  es of Carbondale, 
Scranton and Pi  ston, and large urban Boroughs such as Dunmore, 
Dickson City, Forest City and Archbald.  Its confl uence with the 
Susquehanna River is located between Duryea and Pi  ston at 
Coxton Point in Luzerne County.  This area drains the upper half of 
the Northern Anthracite Coalfi eld. The Susquehanna River is the 
largest tributary of the Chesapeake Bay. 
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square miles and fl ows westerly off  the North Pocono Plateau through Cobb’s Gap in the Moosic Mountains 
and on through Dunmore and Scranton. Roaring Brook fl ows through the Nay Aug Gorge featuring the Nay 
Aug Falls a Na  onal Natural Geologic Landmark.

Spring Brook is the second largest tributary. It drains an undeveloped, heavily forested area of the city of 
Scranton to the southeast of Montage Mountain. Staff ord Meadow Brook, Legge  ’s Creek, Keyser Creek and 
Meadow Brook are also tributaries to the Lackawanna that fl ow through or confl uence with the Lackawanna 
within the boundaries of Scranton and Dunmore.

These sub watersheds that fl ow through Scranton and Dunmore are strategic parts of the communi  es MS4 
green infrastructure. There are summary discussions and recommenda  ons regarding these watersheds later 
in this chapter.

The resource heritage represented by the presence of coal con  nues to aff ect the geology, hydrology, ecology 
and economy of the Lackawanna Valley. From a point just northeast of Forest City to a point southeast of 
Nan  coke, the Lackawanna Syncline is underlain by the Northern Anthracite Coal Field, the largest deposit 
of Anthracite Coal on the planet. The urban centers of the Scranton, Wilkes-Barre Metropolitan region 
developed during the 19th and early 20th Century around the Anthracite Coal mining industry. The co-located 
impacts of urbaniza  on and coal mining con  nue to be the major variables aff ec  ng water quality and aqua  c 
habitat in the Lackawanna and Susquehanna Rivers in northeastern Pennsylvania.

The Anthracite Industry collapsed following the Second World War. In 1957 an economic intersec  on aff ected 
the anthracite coal market whereby the costs of pumping to dewater the mines in the northern fi eld exceeded 
the price per ton for deep mined coal that was available on the market. Over the next fi ve years many of the 
publicly traded companies that had been the blue chips of the industry dissolved or collapsed into bankruptcy. 
On January 24, 1959 the Knox Mine Disaster occurred along the Susquehanna River in Pi  ston. Coal was being 
mined in a seam below the bed of the Susquehanna River when the river bed broke open and fl ooded the 
mines. This event is seen as the coup de grace that ended the industry. 

On November 1, 1961 the Moff at Coal Company, a large privately held mining concern, no  fi ed the 
Commonwealth of Pennsylvania that it was termina  ng the opera  on of all mine pumping opera  ons in 
the Lackawanna Basin por  on of the Northern Field. Moff at had been opera  ng its own pumps and the 
pumps of adjacent opera  ons that had ceased business. Over the winter of 1961-62 the en  re complex of 
subterranean mine voids from Pi  ston to Forest City fi lled with ground water and large amounts of fl ow from 
the Lackawanna River and its many tributaries. It has been es  mated in numerous studies during the past 50 
years that upwards of one third of the fresh water stream fl ow in the Lackawanna River watershed infi ltrates 
through fi ssures in rock strata below the river and tributary stream beds and fl ows through the underground 
mine voids un  l it fi nds an outlet in the form of a mine opening or borehole.

That por  on of the mine workings under the City of Scranton is now known as the Metropolitan Scranton 
Mine Pool (MSMP). It extends from an an  clinal feature known as the Moosic An  cline near the Borough of 
Old Forge  northeastward  under Scranton and Dunmore to the Boroughs of Archbald, Jessup, and Blakely. 
Recent research conducted by the Eastern Pennsylvania Coali  on for Abandoned Mine Reclama  on (EPCAMR) 
and the Susquehanna River Basin Commission (SRBC) es  mates that the MSMP may contain 128 billion 
gallons of water. That would make it the largest water body in Pennsylvania, larger by two  mes than Lake 
Wallenpaupack or Raystown Lake.
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Following the cessa  on of mine pumping and the fl ooding of the MSMP by early 1962  there were mine 
drainage related fl ooding problems in the Lower Lackawanna Watershed that were adversely aff ec  ng private 
property, roadways and public safety. There was not a single drainage outlet at a loca  on to control the 
level of inunda  on in the lower por  on of the MSMP.  In order to address these problems, state and federal 
agencies agreed that a borehole would be installed where the strata of the Moosic An  cline crested in the 
bed of the Lackawanna River at Old Forge. Between May and September 1962, a 42 inch diameter borehole 
was drilled to a depth of 107 feet, penetra  ng a coal seam known locally as the Red Ash #2 vein.

Since September of 1962, The Old Forge Borehole as it is known has allowed the discharge of an average 
of 60 million gallons of mine water per day from the MSMP into the Lackawanna River. This mine water 
contains an average of 3.8 tons of iron oxide in solu  on per day. Upon entering the river the dissolved iron 
oxide in the mine water reacts with dissolved oxygen in the river water and precipitates out of solu  on to 
form an accreted orange and yellow colored sludge on the riverbed.  The river water deprived of suffi  cient 
levels of dissolved oxygen cannot sustain aqua  c habitat of suffi  cient capacity to support a fi shery. The 
Lower Lackawanna River is suppor  ng a few fi sh and macro invertebrates but in numbers that are severely 
depressed due to low dissolved oxygen levels and increased embededness of the cobble substrate along the 
benthic horizon.

In 2009 PA DEP established a TMDL for iron in the Lower Lackawanna River related to the loading form the Old 
Forge Borehole and nearby Duryea Breach. The loading calcula  on indicated that the iron load is over 1000% 
the allowable maximum. 

The Commonwealth of Pennsylvania developed the Clean Streams Law of 1937. This law has served as a 
template for the federal Clean Water Act of 1972. As Pennsylvania began to enforce the Clean Streams 
Law, State offi  cials no  fi ed local municipali  es of the need to develop modern sanitary treatment plants. 
The municipal sewer systems along the Lackawanna River communi  es including Scranton and Dunmore 
had been developed between the 1860s and 1900. All of these sewers, following accepted prac  ce of the 
day were designed to fl ow by gravity to the nearest stream or river.  Municipali  es dragged their feet in 
compliance to the Clean Streams Law. Many municipal offi  cials argued that they would comply as soon as the 
Commonwealth forced the Coal companies to stop pollu  ng our waters with coal mine waste and drainage.

With the cessa  on of coal mining along the Lackawanna in 1961, that argument was no longer an acceptable 
excuse, not that it had been one prior to 1961. Scranton and Dunmore formed the SSA in 1967. A large 20 
million gallon per day treatment works were constructed along the river off  Breck Street and an extensive 
collec  on pipeline system was built along the river banks and along several larger tributaries between 1967 
and 1972. 

These trunk sewer lines intercept the discharge of the street sewers and convey those fl ows to the treatment 
plant. The street sewers are however combined and receive extensive storm water fl ows from catch basins 
and storm drain systems on private residen  al, commercial, industrial and ins  tu  onal proper  es. There 
are approximately 80 loca  ons on the system in Scranton and Dunmore that are CSO points. There are 
an addi  onal 40 CSO points on the Lackawanna River Basin Sewer Authority (LRBSA) system upstream of 
Scranton and an equal number below Scranton on the Lower Lackawanna Valley Sewer Authority (LLVSA) 
system.

The SSA is spending 40 million dollars rebuilding the treatment plant as of 2013 to comply with biological 
nutrient reduc  on requirements for the Chesapeake Bay Program. The SSA will expend another 140 
million dollars over the next 25 years to comply with the need to reduce and eliminate over 90% of the 
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incidences of CSO events. An extensive system of precast concrete cisterns will be installed below street 
grade and at points along the trunk line to retain combined sanitary and storm water fl ows for subsequent 
treatment.  Addi  onally, numerous CSO discharge points will be eliminated and storm water infl ows to 
the combined system will be reduced by a large scale introduc  on of green infrastructure and storm water 
best management prac  ces. LRCA is working with the SSA to conduct a public outreach, involvement and 
educa  on program related to the Long term Control Plan for the CSO system. That program is a template 
for expansion to address the needs for public involvement on the MS4 systems in Scranton and in other 
communi  es in the watershed. The other sewer authori  es serving the Lackawanna Watershed are also 
making signifi cant system and treatment plant improvements. 

Lackawanna River Corridor Associa  on (LRCA)

In 1987, the residents of the Lackawanna River Watershed created the LRCA, in order to promote the 
restora  on and conserva  on of the Lackawanna River and its watershed resources. Their projects and 
successes are accessible in more detail at www.lrca.org. 

The LRCA has worked proac  vely with other community groups and public agencies to plan and promote 
projects that address the issues of water pollu  on, recrea  on, community development, land and water 
conserva  on, pubic involvement with their river and watershed, and the public policy decision making 
that aff ects the river and watershed. The mission of the LRCA is to involve ci  zens of the watershed with 
conserva  on and stewardship of the River, its tributaries and water resources. 

The goals that defi ne their mission include: clean up the river environment; aid in the development of the 
40-mile Lackawanna River Heritage Trail; create partnerships among government, businesses and community 
groups promo  ng conserva  on and recrea  on; develop partnerships with schools, universi  es, and the 
general public to promote environmental and conserva  on educa  on to be  er understand our rela  onship 
with the local environment; and advocate for the conserva  on of open space and natural habitat throughout 
the watershed.

In 1989, the LRCA completed a “Ci  zens Master Plan for the Lackawanna” This plan advanced fi ve goals for 
the river and the community: Clean up the environmental problems that had degraded the river; Educate 
the community on the value of the river as a community asset; Develop a 40 mile trail and greenway along 
the river; Build partnerships among government, business and community interests to promote public 
involvement with the clean up and greenway trail development; Conserve open space and natural areas 
across the watershed.

In 1990, Lackawanna County incorporated the Lackawanna Heritage Valley Authority (LHVA) with a broad 
mission to interpret the cultural, social and environmental heritage of the Lackawanna Valley.  Community 
Task Force that helped to create the LHVA shared a strong interest in the river with the LRCA. This partnership 
grew during the 1990’s and is helping to develop the Lackawanna River Heritage Trail and Greenway. A 
greenway is a mul   objec  ve ini  a  ve that involves the acquisi  on of old railroad and mining proper  es along 
the river and tributaries the cleanup of those proper  es and the development of pedestrian /bicycle trails, 
river access sites and other recrea  onal ameni  es. The public ownership and management of greenways also 
forms what is now recognized as part of a community’s cri  cally important green infrastructure. Greenways 
are an important economic asset in the many benefi ts that they can provide to a community. The Lackawanna 
River Trail and Greenway is beginning to have measurable eff ects for the community as a whole and 
specifi cally for those neighborhoods where sec  ons have been developed.
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In 1991, the LRCA collaborated with LHVA and Na  onal Park service to inventory abandoned rail lines along 
the river as a fi rst step towards the 40 mile trail. This work led to the crea  on of the Rail Trail Council of 
Northeast Pennsylvania (RTC NEPA) and the acquisi  on of 40 miles of the former Delaware and Hudson 
railroad in the upper Lackawanna watershed. LRCA collaborated with the Army Corps of Engineers in 1993 to 
further advance plans for the Lackawanna Greenway Trail and the cleanup of Mine Drainage and Combined 
Sewer Overfl ows. In 1995, the LRCA incorporated an affi  liate, the Lackawanna Valley Conservancy to acquire 
and protect river corridor land and watershed resource lands. These lands and the work of the LVC further 
compliment the mul   objec  ve goals to create the Lackawanna River Greenway.

Through the beginning of the 21st century the LRCA con  nued building partnerships and involving 
the community with the River. Collabora  on with the Scranton Dunmore MS4 Assessment is a part 
of a con  nuing and growing understanding of the values that proac  ve public involvement and green 
infrastructure bring to our community.

The LRCA is collabora  ng with EPCAMR and SRBC to develop resources and designs leading to the 
construc  on of a mine drainage treatment plant to address the fl ows of AMD at the Old forge Borehole 
and the Duryea Breach. As of 2013 several studies have been completed that document the fl ow volumes 
and water chemistry of the Old Forge and Duryea AMD’s. Presently LRCA, EPCAMR and SRBC are have 
prepared funding requests to federal and state agencies for land acquisi  on and treatment plant design 
work. Collabora  ons with private sector interests are also being developed with opportuni  es for iron oxide 
material processing and other water resource and energy related concepts under considera  on.

During the last 20 years, the water quality of the Lackawanna River has greatly improved. The River has once 
again become a public asset and it is a benefi cial, unifying feature for the towns throughout the Lackawanna 
Valley. The en  rety of out project area, Scranton and Dunmore, is located within the Lackawanna River 
watershed. The urban environment and the associated stormwater runoff  has direct nega  ve eff ects on the 
water quality of the Lackawanna River and the Chesapeake Bay. Water quality and habitat quality studies 
within the Watershed have been conducted for nearly 20 years by professionals and volunteers (LRCA, 
University of Scranton, EPA, SRBC, PA DEP, LCCD, et. al.). The results of the studies show the aqua  c health 
of the river and tributary streams is good-to-excellent in the upper reaches of the watershed and remains 
a moderate aqua  c health down to Scranton. Downstream from Scranton to Pi  ston, the rivers aqua  c 
health declines quickly due to acid mine drainage (AMD) from the Old Forge bore hole, CSOs, and urban 
stormwater.20
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Lackawanna River Watershed

Lackawanna River Corridor
PA DEP defi nes a watercourse as any channel of conveyance of surface water having defi ned bed and banks, 
whether natural or ar  fi cial, with perennial or intermi  ent fl ow. The main watercourse fl owing through 
the site area is the Lackawanna River. The Lackawanna River Corridor refers to the fl oodplain areas and the 
por  ons within the Lackawanna River Watershed that drain directly to the Lackawanna River via sheet fl ow, 
gray infrastructure, or small channels that are not formally named by the PA DEP via Chapter 93. This area 
has been referred to as the “Zero Watershed” in several studies. It includes the following drainage areas that 
are assessed in this report:

     - I-81 Swale     - Pine Brook       - Philo Creek  - Minooka Run
     - Carter Creek    - Greenbush Run      - Walmart Tributary - Scranton/Dickson City Basins
     - Mount Pleasant Run
 

Subwatersheds
A subwatershed is a segment or por  on of the larger watershed encompassing a tributary or tributaries to 
the Lackawanna River. The Lackawanna River has seven named tributary streams that drain por  ons of the 
City of Scranton and Dunmore and confl uence with the River. The Subwatersheds of importance for this 
project are:

 Spring Brook    Staff ord Meadow Brook  Keyser Creek 
      - Green Run         - Mountain Lake Run       - Lucky Run
                     - Lindy Creek
 
 Roaring Brook     Legge  ’s Creek    
      - Li  le Roaring Brook        - Leach Creek      
      - East Mountain Run       - Clover Hill Creek

 Meadow Brook   Eddy Creek
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Resources, Approach and Methodology

Resources
As the LRCA and the project partners began to examine the status and the extent of the Municipal Separate 
Storm Sewer System (MS4) in the City of Scranton, several factors emerged that infl uenced the approach, 
methodology and scope of work. The primary factor is the absence of any previous comprehensive 
assessment or management system that would facilitate the city’s compliance with storm water permi   ng 
and repor  ng requirements. A second signifi cant factor relates to the extent and status of the Combined 
Sewer System (CSS) in the City and the integra  on of the CSS and MS4 Systems in both the City of Scranton 
and the adjacent Borough of Dunmore and the conveyance of ownership of both the CSS and MS4 systems in 
Scranton and Dunmore to the Scranton Sewer Authority (SSA) in 1968 as part of the establishment of the SSA.

A third factor is the lack of understanding and defi ni  on of the discrete components that taken together 
cons  tute the MS4 system in Scranton and Dunmore. A fourth factor is the changes to the management 
of stormwater in Pennsylvania over the past 30 years and the rela  onship and responsibility of the various 
storm water stakeholders, developers and all classes of property owner with the municipal government and 
the status and infl uence of the Municipali  es Planning Code, PA Act 167 (that established local and regional 
stormwater management plans), and municipal ordinance on the interface between private and public storm 
water systems.

In order to begin to understand the Scranton/Dunmore MS4 System, LRCA fi rst conducted interviews with 
staff  and elected offi  cials from the Borough, the City and the Sewer Authority to determine what informa  on 
presently existed on the MS4 system.

 Three important resources were iden  fi ed: 

The SSA has developed a geographic informa  on system data base using ESRI ARC INFO mapping 1. 
so  ware to map and collect data for the en  re CSS and the related CSOs. This survey work 
has been under way for several years as part of the development of the CSO LTCP. This work is 
establishing a map and data base on the en  re CSS infrastructure and also it is iden  fying adjacent 
MS4 related infrastructure. This system will form the founda  on of an asset management system 
for the SSA’s CSS/CSO system and can be expanded to include the MS4 system in both Scranton 
and Dunmore. The supervisory capacity of the SSA staff  to manage the GIS system is highly 
qualifi ed and the system to date is highly func  onal. There are recommenda  ons elsewhere in this 
plan to con  nue to expand the capacity of the SSA and to advance this system towards and overall 
CSS and MS4 Asset Management System.

The City Planning Commission has an inventory of subdivision development plans that include E&S 2. 
control plans and storm water system plans. These plans go back to the incep  on of the Act 167 
Plan for the Lackawanna Watershed circa 1990. The inventory of plans is not complete and much 
of it is on paper rolls. Several newer submissions and all future submissions will require electronic 
copies in addi  on to paper hard copies. Some of this is supplemented by plans reviewed by the 

Preliminary MS4 Inventory and 
Assessment for Scranton
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Lackawanna County Planning Commission and the Lackawanna County Conserva  on District. Some 
of the developments submi  ed and approved have not been built or have been built diff erently 
than is exhibited on the approved plan documents as reviewed by LRCA.

A large amount of MS4 informa  on exists as personal/ins  tu  onal memory in the person of 3. 
municipal staff  and various Engineers who have served as Municipal Engineer for the City or 
Borough over the past 20 years or more. Some of this informa  on is anecdotal and diffi  cult but 
not impossible to quan  fy or qualify. Other informa  on was obtained by survey staff  through 
interac  on with neighborhood residents and property owners during the course of fi eldwork.

The LRCA looked to its experience with the development of the Lackawanna River Ci  zens Master Plan in 1988, 
The Lackawanna River Greenway Reconnaissance Study completed with the Corps of Engineers in 1993 and the 
Lackawanna River Watershed Conserva  on Plan completed by LRCA in 2001.

A primary component of the previous planning work had been an examina  on of historical informa  on and 
data. Therefore, as part of the work to develop a Stormwater Management plan for the City of Scranton and 
the Borough of Dunmore, The LRCA conducted research to review historical mapping that would help to 
iden  fy the loca  on and extent of the natural stream corridors that were tributary to the Lackawanna River 
and exhibited on available maps that were prepared in the later part of the 19th century as the urbaniza  on 
and industrializa  on of the Lackawanna Valley was underway. Historical aerial reconnaissance photo imagery 
was also reviewed.

Three map bases and an on-line aerial photo archive were reviewed: 

The Scranton Quadrangle of the Second Pennsylvania Geologic Survey surveyed in 1889, published 1. 
in 1893 by the US Coast and Geode  c Survey.
Various Sanborn Insurance Ra  ng Maps for Scranton and Dunmore published decennially by the 2. 
Sanborn Insurance Map Company.
The Scranton City Atlas of 1898 published by Graves and Steinbarger. 3. 
The Penn Pilot Aerial Photography Archive from the 1930’s through the 1950’s for the Scranton 4. 
area was also reviewed to examine landscape, topographic and hydrological impacts associated 
with the extensive underground and surface strip mining that occurred in the vicinity of Scranton 
during the fi rst half of the 20th century.

These maps and the informa  on they contain on historical topography, hydrology, development and 
infrastructure were compared to contemporary quadrangles, satellite and aerial imagery and SSA and 
Lackawanna County Arc Info data to help inform the fi eld work of our Stream Walk Surveys.

With an understanding of the geophysical characteris  cs and historical impacts as background, the LRCA 
conducted its fi eld work by walking along the shoreline and banks of each tributary stream in segments 
beginning at its confl uence and proceeding upstream to its source water area or to the extent of the municipal 
boundaries of Scranton and Dunmore. On occasion this included survey data collec  on in and along the 
boundaries with adjacent municipali  es where stream channels or stormwater facili  es were situated along 
the municipal boundary. 
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Approach
LRCA’s approach to defi ning the MS4 system begins in the water column, pools, riffl  es and benthic horizon 
and along the banks of the Lackawanna River and its tributaries. It extends from there upstream in the built 
and natural environments. The Lackawanna River is the major receiving water for the Scranton/Dunmore 
CSS and MS4 systems. The larger named tributaries and sub tributaries to the Lackawanna are the next level 
of survey.   The third level of MS4 is the extensive road and catch basin network. The fourth level are the 
privately owned stormwater conveyance and deten  on systems.

It is important to note that  survey work was not conducted along the Lackawanna River itself as part of this 
inventory; the excep  on being the areas adjacent to the confl uences of the tributary streams that were the 
star  ng points for those surveys. The SSA and consul  ng engineers working on the CSO LTCP and engineers 
working on the fl ood control projects had previously collected geo-physical data on ou  alls to the river. 
LRCA had also conducted stream walks that had iden  fi ed and assessed these ou  alls during  work on the 
Watershed Conserva  on Plan. Recently the Lackawanna Valley Chapter of Trout Unlimited collaborated with 
the Scranton Department of Public works to secure GPS loca  ons and photo reference these ou  alls.

Also, it should be noted that LRCA includes in the second level, a number of fi rst and second order streams 
that are exhibited on historical mapping and that have over the past 100 years been converted into 
underground sewer culverts as part of the CSS and as MS4 drainages. These streams in the urbanized area 
of Scranton have been referred to as the “Zero Watershed” of the Lackawanna in several recent engineering 
studies of the Lackawanna Watershed. 

For purposes of this assessment and to advance responsible and accountable water resource management, 
these formerly unnamed tributaries have been assigned names. Projects have been recommended that can 
contribute towards the restora  on of these stream corridors as part of the overall MS4 Plan for Scranton and 
Dunmore.

It becomes evident through historical studies of the se  lement of this por  on of the Anthracite Region in 
Northeastern Pennsylvania that the combina  on of Coal Mining and Urban Development in the late 19th and 
early 20th centuries resulted in extremely destruc  ve impacts on the watercourses in both the Lackawanna 
and Wyoming Valley. 

Coal mining impacts have completely obliterated the sources and courses of numerous small drainages. All 
streams that fl ow over underground mine workings loose measureable amounts of their freshwater fl ow as 
infi ltra  on through fi ssures in substrate to the fl ooded subterranean mine voids that underlie the region. In 
many smaller streams the rate of infi ltra  on exceeds the source fl ow and the streams exhibit dry channels 
except during and shortly a  er major precipita  on events. Strip Mining has excoriated many reaches of 
several smaller streams; completely oblitera  ng the natural topography and drainage gradients. 

In many cases these condi  ons are evident in close proximity to urban neighborhoods that developed near 
by the coal mine sites in the late 19th and early 20th centuries. Here the exigent urban need was to control 
and channel drainage of all types away from homes and businesses and towards the river.  Various types of 
swales, brick and stone masonry culverts and later metal pipe and concrete pipe culverts were developed to 
channel these remnant creeks through the neighborhoods. All of these structures are well past their service 
life. Many of these structures are collapsed and dysfunc  onal o  en causing property damage and nuisance 
condi  ons for adjoining property owners.
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In contrast to this, all of the larger tributaries do carry a nearly natural level of base fl ow, support designated 
uses, and have good por  ons of their fl oodplains and riparian corridors intact. However there are urban 
encroachments, unwisely deposited fi ll materials, trash and li  er in many stream corridor loca  ons. Extensive 
culvert systems are evident on Meadow Brook in Green Ridge and Staff ord Meadow Brook in South Scranton. 
Roaring Brook and the Lackawanna River have signifi cant por  ons of their channels and riparian corridors 
developed as fl ood control structures. The recently completed Scranton Flood Control works developed by 
the Corps of Engineers have setbacks where prac  cable on most reaches and allow the reten  on of a narrow 
riparian corridor along the toe of slope. The Lackawanna maintains its designated uses and supports a vibrant 
fi shery for wild brown trout.

LRCA classifi es a third and fourth level of MS4 facili  es as well.  Included in the third level are the streets, curb 
line gu  ers and catch basins that are part of the CSS and MS4 systems. The survey fi eld work recorded these in 
proximity to the ou  alls and bridges that were encountered as the stream walks proceeded along the stream 
channels. Extensive street scape data was not collected since this work has been developed as part of the 
CSO LTCP. There are many newer small MS4 collec  on systems associated with bridges and roadways that are 
owned by PA Department of Transporta  on (PENNDOT) and others that are along newer city or county owned 
roads and bridges. There is a need to include the management BMPs for PENNDOT infrastructure as well as 
city and county owned roads and bridges in the overall understanding of the Scranton/Dunmore MS4 Plan.

The fourth level of MS4 facili  es are those that are on private property, developed over the past 25 years since 
the adop  on of the Act 167 Stormwater Ordinance. LRCA collaborated with the City Planner to inventory the 
hard copies of the planning documents on fi le with the Planning Commission for approved projects. LRCA 
survey staff  photocopied several informa  onal pages from each plan submi  al and fi led them into a binder. 
Informa  on in these fi les was then put into an excel spreadsheet to record the name, address loca  on, facility 
type (open or closed). The facili  es were then geo-referenced onto a map by sub watershed to facilitate site 
reviews and fi eld visits.

There are over 80 approved storm water facili  es on private proper  es in Scranton and Dunmore. These 
facili  es vary in size, type and method of outlet. Many MS4 outlet into the CSS system since there may be no 
other alterna  ve based on loca  on and proximity to a natural watercourse.

The other main variable is whether the facility has an open or closed deten  on system. Some larger 
commercial developments on the periphery of the city have large open basins. Many smaller commercial 
sites in the more built up neighborhoods have underground cistern deten  on systems usually installed under 
parking lots. There are no established procedures or methods for the regular inspec  on and maintenance 
of these systems. Some of the larger open basin systems have the poten  al to help facilitate perennial fl ow 
regimes to assist in the restora  on of aqua  c habitats in several of the degraded streams examined by this 
survey.

Methodology
The fi eld work for the stream walks was conducted between December 2012 and October 2013 by LRCA Staff  
with technical assistance from SSA Staff  as needed to download data from GPS equipment. LRCA u  lized 
Trimble brand Juno 3-B GPS units with integral cameras that were provided in kind for the survey inventory by 
the SSA. Data has been uploaded into the SSA GIS Data Base. This data has then been available for down load 
to LRCA desktop PCs for use in the assessment analysis that supports this MS4 Plan report. Some of these ARC 
Map fi les are converted to pdf fi les and included on CD in the Plan appendices.
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The Standard Opera  ng Procedure (SOP) for the stream walks was to begin at the point of confl uence 
of the tributary stream with the river or receiving stream and then work upstream by walking along the 
shoreline or stream bank where accessible. At loca  ons where 
private property or structural and topographic issues limited 
access, reconnaissance views were made from upstream or 
downstream loca  ons to assess stream condi  ons and iden  fy 
any pipes of ou  alls. In some cases staff  used hip waders or 
“creek shoes” to walk in the streambed to survey and iden  fy 
pipes or ou  alls. (See SOP for Trimble Units in appendix for 
details on that equipment and procedures.)

Logs were kept in the Trimble units that iden  fi ed the 
sub watershed being surveyed, date of the survey, staff  
names, weather condi  ons, stream and riparian corridor 
characteris  cs, adjacent land uses and subjec  ve es  mates of 
percentage of impervious surface in the upland drainage area. 

 All pipes and ou  alls into the stream were spa  ally referenced and photographed as were all bridges and 
culvert inlets and outlets. At bridge loca  ons, catch basins and manholes were spa  ally referenced and 
photographed. In conjunc  on with the survey and iden  fi ca  on fi eld work, LRCA staff  conducted an Illicit 
Discharge Detec  on & Elimina  on (IDD&E) response and no  fi ed SSA Staff  as is part of our SOP when 
conduc  ng fi eld work. This augments the SSA’s IDD&E ac  vi  es and results in a rapid response by SSA to 
iden  fy and eliminate any and all dry weather fl ows or other illegal fl ows and discharges to receiving waters.

During the course of this work four poten  al IDD&Es were noted. Follow up indicated that two were water 
u  lity dead end line pressure relief fl ows or water u  lity service line leaks, one was an industrial NPDES 
permit of HVAC condensa  on another one was an industrial plant leak not associated with the SSA or MS4 
system and one was a blocked CSS syphon.

Several of the culver  zed “lost streams” or previously unnamed tributaries that had been assigned as part 
of the “Zero Watershed” were challenging to locate and trace. Once several reference points were iden  fi ed 
however, looking for evidence such as catch basins, swales, and un-maintained vegetated corridors between 
residen  al and commercial parcels and review of county tax parcel plats helped to reestablish the loca  on of 
these streams.

General Summary For The Tributary Streams In The Scranton/Dunmore 
MS4 Area:
    
Stormwater from the City of Scranton and the Borough of Dunmore reaches the Lackawanna River directly or 
by fl owing to and through one or several tributary or sub tributary streams: 

Keyser Creek and its tributaries Lucky Run and Lindy Creek• 
The Zero Watershed West including: Wal-Mart Tributary, Mt. Pleasant Run, Philo Creek, Green Bush • 
Run, The Scranton–Dickson City Basins and Commerce Run

Project Team Field Day: Field walk with GPS units
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Legge  ’s Creek and its tributaries Leach Creek and Clover Hill Creek• 
The CSOs of the SSA CSS system• 
The Zero Watershed East including Minooka Run, Pine Brook, Carter Creek and the I-81 Swale• 
Staff ord Meadow Brook and its tributary, Mountain Lake Run• 
Roaring Brook and its tributaries, East Mountain Run and Li  le Roaring Brook• 
Meadow Brook• 
Spring Brook and Green Run*• 
Eddy Creek**• 

*Spring Brook and Green Run: Por  ons of the City of Scranton drain into Spring Brook and its tributary 
Green Run. This area within the corporate boundaries of Scranton is undeveloped, very steeply sloped, 
heavily forested and diffi  cult to access. For those reasons LRCA staff  conducted a reconnaissance using 
Google Map Satellite Imagery. No development or urban storm water sources were iden  fi ed. LRCA’s 
recommenda  ons for this area is that it and adjacent tracts in Roaring Brook and Spring Brook Townships 
should be preserved as un-developed open space in the context of the Luzerne –Lackawanna Bi County 
Open Space and Outdoor Recrea  on Plan of 2004. Use of SSA green infrastructure funding to match state 
funding should be considered for conserva  on acquisi  ons in this area.

**Eddy Creek: Only a small por  on of Dunmore Borough drains into Eddy Creek therefore LRCA did not 
conduct a stream walk on Eddy Creek. A stream-walk survey narra  ve, summary and recommenda  ons 
for Eddy Creek are contained in the Lackawanna River Conserva  on Plan of 2001. Those recommenda  ons 
remain valid. PA DEP Bureau of Abandoned Mine Reclama  on (BAMR) is proposing addi  onal work on Eddy 
Creek in the near future. 

The one signifi cant stormwater ou  all into Eddy Creek that is par  ally generated in Dunmore is the storm 
water collec  on system of the Keystone Sanitary Landfi ll. A brief summary for Eddy Creek includes GPS 
loca  onal data and site photography of the discharge point of that facility, which is located 800 feet 
northeast of Marshwood Road.

The River and several of the larger named tributaries including Roaring Brook, Li  le Roaring Brook, 
Staff ord Meadow Brook and Legge  ’s Creek seem to a  ain and maintain their designated uses as cold 
water fi sheries (CWF) or trout stocked fi sheries (TSF) under Chapter 92 of Pennsylvania’s Water Quality 
designa  ons. 

It is unlikely that any of the following streams named or unnamed could meet designated uses since they 
have no perennial fl ow due to fl ow loss to the underground mine pools: Keyser Creek, Lucky Run, Lindy 
Creek, Philo Creek, Green Bush Run, Minooka Run, and Carter Creek.

General Recommenda  ons For Tributary Stream Management

The following recommenda  ons related to tributary management can facilitate the a  ainment of MS4 
program goals and permit requirements. A shi   to incorpora  ng green infrastructure technologies and 
sustainable BMPs in all aspects of the Scranton/Dunmore MS4 program will help a  ain greater values for 
water quality fl owing across the impervious surfaces and through the collec  on swales and deten  on 
systems. In addi  on to green infrastructure technologies, such BMPs as an eff ec  ve and frequent street 
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sweeping program; a more eff ec  ve construc  on and post construc  on inspec  on program; li  er control 
programs and public outreach and involvement programs will measurably improve the quality of storm 
water reaching the receiving streams and the river.

The expansion of a stakeholders group developed by LRCA and SSA as part of the Public Outreach and Public 
involvement work associated with the CSO LTCP is recommended to include the MCMs for those objec  ves 
through the MS4 Program.

A major tributary stream management and restora  on program is recommended to address the complete 
dysfunc  on of many of the smaller tributaries. This program should include acquisi  on of easements or 
fee purchases to allow be  er management of stream corridors. The Lackawanna Valley Conservancy (LVC) 
a land trust affi  liated with the LRCA has the capacity to act with private land owners and public agencies to 
engender these types of conserva  on arrangements. 

The extent of ownership by the City and Borough of open space and stream corridor lands by fee or 
easement is very likely greater than is recognized. Other tracts of land along these corridors may be 
remnants of mining and railroad company owned proper  es that remain in an abandoned condi  on. A 
review of this survey’s fi ndings is recommended to determine if the extent of publicly owned rights of way 
and parcels can be more fully understood with  tle searches and be demarcated by full metes and bounds 
survey conducted by a Registered Land Surveyor on behalf of the municipali  es or the SSA.

 A restora  on program using federal funding through the Abandoned Mine Land program involving 
the federal Offi  ce of Surface Mines (OSM) and the PA DEP BAMR and or the Bureau of Restora  on 
and Conserva  on (BCR) with the physical restora  on and abatement of abandoned mine impacts is 
recommended for all or por  ons of nine streams: Keyser Creek, Lucky Run, Lindy Creek, Philo Creek, Carter 
Creek, Leach Creek and Minooka Run, Meadow Brook and the Wal-Mart Tributary.

Other stream channel, stream bank and habitat restora  on projects are recommended to be developed 
for Staff ord Meadow Brook, Legge  ’s Creek, Roaring Brook and Meadow Brook to be fi nanced through 
matching grant programs through Penn Vest, Local Share funds and Act 13 funding to match the SSA CSO 
LTCP green infrastructure program. Opportuni  es to involve private developers with stream restora  on 
work should be advanced where possible.

General Summary For The Privately Owned stormwater Systems:

Less than 10 of the privately owned facili  es were physically surveyed as part of this phase of MS4 work. 
These were open basins and the swales, catch basins and inlets that drained to the basins. Several outlet 
structures were also examined but not inspected with a specifi c protocol. Most basins that LRCA examined 
seemed to be func  oning under wet weather condi  ons to meet most of their volumetric design criteria. 
Several exhibited signs of regular maintenance such as mowing and outlet maintenance to remove 
sediment and debris. Most did not seem to be maintained as they were overgrown with herbaceous and 
woody vegeta  on. Two had outlet structures that appeared to be collapsed and dysfunc  onal.
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General Recommenda  ons For Privately Owned Stormwater Systems: 

The stormwater management ordinances of Scranton and Dunmore should be unifi ed and integrated to be 
consistent with the needs of the SSA for management and permi   ng requirements of the CSS system and in 
recogni  on of the recommended transfer of permit jurisdic  on for the MS4 system from the municipal public 
works agencies to the Sewer Authority. Methodologies, protocols and defi ned responsibili  es for opera  on 
and maintenance, repor  ng and inspec  ons of privately owned storm water systems needs to be reworked 
and made consistent in municipal ordinance language and Sewer Authority regula  ons.

The use of green infrastructure and green sustainable BMPs for private storm water management and 
systems needs to be promoted ac  vely to the business community, ins  tu  onal property owners and 
developers. The use of green infrastructure and open basins to compliment natural habitat and water quality 
values needs to be integrated with a stream corridor restora  on program and  ed into the public open space 
and recrea  on greenway network.

The public agencies should consider an outreach and assistance to the development, business and 
ins  tu  onal community to assist with restora  on of open natural channels integrated with separate storm 
culverts to convey storm water from otherwise landlocked areas to a nearby receiving stream.
 
                                                                                                                                                                                                           

Specifi c Summaries For The Tributary Streams In The Scranton/Dunmore 
MS4 Area:
    
A summary of exis  ng condi  ons for tributary streams to the Lackawanna River within the City of Scranton 
and the Borough of Dunmore are provided on the following pages. 
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A fi eld survey of The Lackawanna 
River Corridor, also referred to as 
the “Zero Watershed” were not 
completed as part of this report. 
However, the LRCA did survey 
and walk tributary streams and 
channels with in the Lackawanna 
Corridor. All ou  alls into the 
Lackawanna River in Scranton have 
been iden  fi ed and documented as 
past of the SSA CSO LTCP.

Lackawanna River Corridor

I-81 Swale
• 4 Mi.2  watershed
• Confl uence with Lackawanna River at RM 15
• 1st  Order Tributary

Summary 
The I-81 Swale is a signifi cant, manmade tributary watershed to the 
Lackawanna River. It was developed in 1996 as part of the reconstruc  on 
of Interstate 81/380/84/ US Route 6 Junc  on in Dunmore. Prior to 
that the upper por  on of the highway area was part of the Meadow 
Brook watershed. The middle por  on was part of the Carter Creek 
watershed. When the Interstate was built in 1960 drainage that would 
have been carried by Meadow Brook was diverted into the Underwood 
Mine Drainage tunnel through a borehole drilled in the O’Neil Highway 
interchange. The major highway development of 1996 required an 
en  rely new approach resul  ng in what is referred to here as the I -81 
Swale.

Minooka Run
• 2 Mi.2 watershed
• Confl uence with Lackawanna River at RM 7.4
• 1st Order Tributary

Summary
Minooka Run is a fi rst order tributary to the Lackawanna River. It is severely degraded as a natural stream 
channel with intermi  ent fl ow associated with storm events. Remnants of the original watercourse are 
evident at its confl uence with the Lackawanna River where it passes under the NEPA Rail Authority’s 
Lackawanna Valley line below the dead end of McCarthy Street. The Stone Arch Culvert that conveys the 
watercourse under the railroad is in excellent condi  on for its age. It is es  mated to be 125 years old.

Upstream of this stone arch, the Run may have descended in eleva  on through an Appalachian hemlock-
rhododendron ravine. It appears that the original course to and through this ravine was very likely 
destroyed by strip mine excava  ons in the mid-20th century. The outlet of the stream is now located 
approximately 800 feet upstream along the Lackawanna River.  At this loca  on there is swale that is 

The Lackawanna River Corridor

I-81 Swale

Flooding along Boulevard Ave. near I-81 
swale
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producing a very signifi cant erosion of coal mine overburden down a steep 
grade to the rail corridor. At this point, the erosion outwash surcharges a 
small culvert under the rail road and spreads sedimentary debris along the 
track structure.

The area at the head of grade near the dead end of McCarthy Street carries 
the right of way of the Crane Street sewer interceptor trunk line down 
grade to the Sewer Treatment Plant which is located about one half mile 
upstream along the Lackawanna river. The sewer line has been experiencing 
serious wash outs where the mining era reloca  on of the Minooka Run 
channel cuts down grade undercu   ng the sewer line. The Sewer Authority 
has stabilized the erosion channel by installing and grou  ng 12” Rip Rap stone and mine refuse stone with 
concrete. Sewer Authority and Rail Authority crews conduct occasional maintenance on the surcharged 
culvert as well. However at the  me of this survey, December 2012, this material had surcharged the swale 
and culvert under the rail corridor and it was evident that outwash of this material was over toping the rail 
structure.

Remnants of Minooka Run are evident as storm water drainage swales along parcel boundaries and in 
associa  on with storm water deten  on basins associated with a nursing 
home and town house development north of the intersec  on of Davis Street 
and McCarthy Street.

There is physical evidence of a swale at an 
undeveloped lot that is for sale at 2924 Colliery 
Avenue. There is a remnant of the original stream 
channel evident for two blocks to the east of this 
point through a small city park extending upstream 
to a concrete bridge under passing Cedar Avenue and 
an open channel con  nuing to a culvert outlet near 
the intersec  on of Burke Street and Murphy Court. 
Upstream of this point the culvert seems to follow 
Burke Street past Pi  ston Avenue and Hamm Court 
to a brush covered swale along an electric u  lity pole 

line adjacent to a trucking business across Cemetery Avenue from the Polish Na  onal 
Catholic Cemetery. Above the Cemetery, the headwaters likely rose from springs in 
the area of the YMSof R Park along Kane Street and the US Post Offi  ce / Scranton 
Mail Facility along

Mount Pleasant Run
• 1 Mi.2  watershed
• Confl uence with Lackawanna River at RM 11
• 1st  Order Tributary

Summary 
Mount Pleasant Run the name given in this plan to what had been a fi rst order tributary to the Lackawanna 
River. It exists today as a series of stormwater conveyance swales and deten  on basins developed by PENN 
DOT as part of the replacement of the Mulberry Street Bridge and reloca  on of a por  on of the North 
Scranton Expressway and Seventh Avenue constructed in 1990. The sub watershed was further enhanced by 

Minooka Run Stone Arch

Minooka Run At Birney Avenue

Minooka Run 
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the development of the Mount Pleasant Business Park and its stormwater 
facili  es by the Scranton –Lackawanna Industrial Building Company 
(SLIBCO) an affi  liate of the Greater Scranton Chamber of Commerce in 
2006 and con  nuing to date.

While there is no watercourse in evidence at this loca  on on the 1893 
Scranton Quadrangle the contour lines indicate the likelihood that there 
had been a stream in these neighborhoods in Scranton. Por  ons of such a 
stream are exhibited on several plates of the 1890 Scranton City Atlas and 
Sanborn Insurance ra  ng maps in the vicinity of Howell Street between 
Swetland Street and Pe   bone Street. There is a trunk sewer line that 
discharges through CSO #016 that runs along this approximate corridor today.

Carter Creek
• 1.5 Mi.2 watershed
• Confl uence with Lackawanna River at RM 14.1 
• 1st Order Tributary

Summary  
Carter Creek is the name given by LRCA to a previously 
unnamed fi rst order tributary to the Lackawanna that fl ows 
in a 1.5 square mile watershed from the a point where the 
boundaries of Scranton, Throop and Dunmore meet near 
Olyphant Avenue and Interstate 81. It fl ows to confl uence with 
the river near the intersec  on of Raines Street and Boulevard 
Avenue. It is named in recogni  on of the Carter Ax Works, a 
company that manufactured tools and axes in a plant along 
Parker Street in the mid to late 19th Century. 

The original sources were springs along the hillside east of Olyphant Avenue. The natural hydrology was 
destroyed by the development of the Price Pancost Colliery and the Marvin Colliery in the late 1880’s 
through the 1920’s. The remnants of the original drainage pa  ern were eliminated by the construc  on of 
Interstate 81 in 1960. An underground mine fi re was burning in an area between Olyphant Avenue and 
Marywood University in the 1940’s through the 1960’s. It is believed to have burnt out by the late 1970’s. 
The surface area of stripping overburden was reclaimed by PA DEP BAMR in 2003.

The middle por  on of Carter Creek fl ows in a remnant open channel parallel to Olyphant Avenue and 
receives sheet fl ow from the reclaimed mine land area and from stormwater basins on the Marywood 
University Campus. Carter Creek fl ows into an underground culvert system at the intersec  on of Parker 
Street and Olyphant Avenue. The culvert fl ows under the Parker Street roadway through Boulevard Avenue 
and connects to the Raines Street CSO outlet along the east bank of the Lackawanna River adjacent to the 
Advanced Tex  les Plant.

Upland areas contain newly developing parts of the Marywood University Campus and athle  c fi elds, the 
medium density residen  al neighborhood along North Washington Avenue, Fairfi eld Street, Olyphant 
Avenue, Parker Street, Raines Street and Boulevard Avenue. A small city park, Crowley Park, is located at 
the end of Washington Avenue. This site was used as a city dump and landfi ll between 1920 and 1960. The 
Green Ridge Li  le League Field is located next to Crowley Park on Highne   Place.

Carter Creek

Mount Pleasant Run fl owing through 
wetland mi  ga  on
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Greenbush Run
• 1 Mi.2 watershed
• Confl uence with Lackawanna River at RM 14.6
• 1st Order Tributary

Summary 
Greenbush Run is a previously unnamed fi rst order tributary 
stream in North Scranton. Its sources were springs along the 
hillside near Rockwell Avenue along the Scranton Dickson City 
Boundary adjacent to Interstate 81. It is exhibited on the 1893 
Second Geologic Survey Quadrangle of Scranton.  The original 
hydrology and watercourse were disrupted by coal mining and 
urbaniza  on around 1890 through 1920. What remained of 
the headwaters area was altered by the construc  on of the 
interstate highway in 1960.

A few traces of the stream can be found along Greenbush 
Street and Reese Street in low lying wooded lots. There is evidence of water fl ow and ephemeral ponding 
through and along several lots. There are also fl ows of storm water through swales and from improved and 
unimproved lots on nearby Wilbur Street that drain into the remnant Greenbush Run watercourse. There are 
numerous separate storm drainage inlets and outlets along these undeveloped lots that appear to be similar 
in character to City of Scranton funded OECD infrastructure projects circa 1975-1990. These storm drainage 
improvements fl ow in separate storm culverts, catch basins and storm pipes through the intersec  on of 
Greenbush Street, Reese Street near Mulley Avenue and on down grade to North Main Avenue. Some of these 
fl ows are diverted into a separate storm culvert under and along North Main to the point where it crosses 
Legge  ’s Creek. Other por  ons of the separate storm culverts may fl ow into a stone arch culvert that emerges 
on the western embankment of the Lackawanna River adjacent to the pre-cast concrete business near two 
abandoned colliery bridges once associated with the Marvin Colliery of the Hudson Coal Company. It is very 
likely that this circa 1890 stone arch contains the original creek bed. Staff ord Avenue.

Philo Creek
• 2 Mi.2 watershed
• Confl uence with Lackawanna River at CSO #7 Philo Street Regulator
• 1st Order Tributary

Summary
Philo Creek is a name given by LRCA to a previously unnamed tributary that rose in springs on the hillside 
on the west side of the river in the Tripp’s Park /Bull’s Head Neighborhoods in North Scranton. A small 
watercourse in that area is evident on the 1893 edi  on of the Second Geological Survey Quadrangle for 
Scranton.   

The original headwaters area was used as agricultural fi elds prior to 1850. The Lackawanna Railroad was 
constructed across this tributary just below its headwaters in 1852-54. Agricultural land use changed to coal 
mining by 1890. Below the railroad grade to the river, a mixed residen  al and commercial neighborhood 
known locally as Bull’s Head had developed at the intersec  on of Providence Road and North Main Avenue by 
the 1820’s.

Greenbush Run 
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Public water supply and municipal sewer systems were developed in the 1880’s and 1890’s for this area. It is 
likely that the open channel of Philo Creek was put into the sewer culvert some  me in the late 1890’s.

There is remnant of the original open channel of Philo Creek that is approximately 400 feet in length. It 
runs from the berm of the North Scranton Expressway through a series of drops over rock ledges and down 
cuts in burnt Culm (coal mine tailings). The basin of one splash pool features a vein of coal and evidence 
of infi ltra  on of fl ow into subterranean fi ssures. Following this the channel enters an inlet into a storm 
culvert and eventually enters the CSO that discharges at the Philo Street regulator. This Creek is a poster 
child for the worst case scenario of the worst horror stories to befall a creek in the Anthracite Coal region of 
Pennsylvania.

By 2001 the headwaters area had been reclaimed from its use as abandoned mine land and developed into 
a residen  al sub-division, Tripp’s Park Estates. The developer had secured 
the Pennsylvania Keystone Opportunity Zone Program (KOZ) status for the 
subdivision. It is about 80% built out with median to higher income single 
family suburban type homes.

The stormwater collec  on system for Tripp’s Park Estates consists of open 
grassy and rock lined swales running along several parcel boundaries and 
a typical curb, catch basin-culvert system that conveys separated storm 
water fl ows to an open basin in the lower end of the development. This 
basin then discharges into a culvert and catch basin system on Court Street 
that is conveyed for 300 feet in a 48” diameter galvanized corrugated 
metal culvert that runs below grade along the berm of the North Scranton 
Expressway to discharge into the 400 foot remnant of the original creek 
channel.

Shortly a  er the ini  al build-out of the subdivision and the installa  on of 
its storm water management system, the region experiences a series of 
heavy rain events including Hurricane Ivan. The fl ows from these storms 
surcharged the inlet at the dead end of Price Street and fl owed on the 
surface across several residen  al proper  es downgrade of the inlet 
towards Philo Street.

Local residents believed that the developer of the subdivision and the 
stormwater system were major contribu  ng factors to the fl ood damages 
they incurred. There were some defi ciencies later iden  fi ed with the outlet 
structure that may have contributed to the fl ooding. The neighbors fi led 
suit for damages and the court found in their favor. This coincided with a 
bankruptcy fi ling by the developer. 

While most of the development had been built out, there are several lots 
s  ll available that have been conveyed to other builders. The exact legal status and ownership of the storm 
water conveyance system and basin are undetermined at present. There have been no enhancements or 
modifi ca  ons or apparent maintenance to the stormwater system and it is not clear who is responsible for 
its long term opera  on and maintenance.

Philo Creek

Philo Creek: evidence of erosion 
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Scranton/Dickson City Basins
• < 10 Mi.2 watershed
• Confl uence with Lackawanna River downstream side of west bank pier footer of I-81 overpass

Summary  
The storm water systems along Viewmont Mall and Commerce Boulevard are included here because these 
facili  es are within the municipal boundary of Scranton and serve proper  es that lie within both Scranton 
and Dickson City.  The two large basins below Viewmont Mall adjacent to the Staples / Best Buy complex are 

 This discussion is included here because it is illustra  ve of the constraints and challenges to development and 
redevelopment of numerous proper  es in and around Scranton that are aff ected by the impacts associated 
with abandoned mine land and inadequate public infrastructure. Many other smaller in-fi ll development 
sites are also “Land-Locked” in rela  onship to outlets for storm water drainage to the river and natural 
tributary streams. The only available alterna  ve in most cases is the eventual discharge into the Combined 
Sewer System. While the deten  on cistern system being developed as part of the CSO LTCP will insure that 
upwards of 85% of these fl ows are treated at the STP, the diversion of separate storm fl ows from the CSO 
system and their treatment through green infrastructure systems may be more eff ec  vely addressed through a 
comprehensive MS4 management program that is adequately capitalized.

Pine Brook
• 2.6 mi.2 watershed 
• Confl uence with Lackawanna River at RM 11.2
• 1st Order Tributary

Summary 
Pine Brook is included in the Scranton /Dunmore MS4 Stream Survey because it presents many opportuni  es 
for the applica  on of green technologies as part of the SSA CSO/LTCP. Pine Brook was once a natural stream 
origina  ng in springs and wetlands along glacial terraces and the ridge line above Dunmore Corners. Beginning 
in the late 1880s, it was converted into a stone and brick masonry arch culvert its en  re length. The only 
por  on of Pine Brook to see daylight today is the fi nal 40 feet at its confl uence with the Lackawanna River 
near Olive Street. The balance is in an approximate 8 foot high by 4 feet wide masonry arch culvert buried 
up to 30 feet below the street grade as it ascends towards Dunmore Corners from its confl uence with the 
Lackawanna River at Sandy Banks. The culver  za  on of Pine Brook into a sewage conveyance allowed the late 
19th and early 20th century development of the central por  on of Dunmore borough, which otherwise had no 
convenient outlet for its sewerage and storm water.

Pine Brook Pine Brook
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Wal-Mart Tributary
• 1 Mi.2 watershed
• No confl uence with Lackawanna River 
• 1st Order Tributary

Summary 
This previously un-named tributary seems to be exhibited on the 1893 Second Geological Survey Quadrangle 
for Scranton. What remains of this small watershed and its stream channel is a trash strewn ditch with a 
substrate of mine tailings. Its sources may once have been springs along the ridge above South Main Avenue 
where Saint Ann’s Monastery is now located. Most of the watercourse in located in the Borough of Taylor. It is 
included in this assessment due to its proximity to the City of Scranton. It runs along the municipal boundary 
and receives stormwater and CSO from both Scranton and Taylor.

The upper watercourse from the area on the hillside where the source springs once ran has been obliterated 
by the development of the residen  al neighborhoods. The lower reach watercourse has been destroyed by 
mining opera  ons associated with the Dodge Mine and the Bellevue Colliery once operated as part of the Glen 
Alden Coal Company.

The remnant middle reach of the watercourse is an extremely degraded stream. It begins near the intersec  on 
of Colan Court and South Main Avenue. It fl ows between Colan Court and the parking lot of a new Wal–Mart 
plaza. 

The stream fl ows en  rely through a substrate composed of mining wastes and overburden with a sediment 
coa  ng of grit from local streets. Mixed in with this bed load are all types of urban street li  er as well as larger 
illegally dumped debris such as construc  on waste and large woody debris of fallen trees along failed por  ons 
of the stream embankments.

The shopping plaza owners are building a new system of storm water culverts, swales, and deten  on basins 
as a remedia  on for stormwater fl ows that were not an  cipated in their subdivision planning approval 
process. Following the opening of the facility, they experienced excessive sheet fl ow into their property from 

located in the area that once func  oned as the headwaters source of Greenbush Run.

The lower basins that serve Sam’s Club and Lowe’s were once part of another small un-named tributary that is 
here in called Commerce Run. That stream rose in springs that were altered by mining on the Storr’s Colliery. 
Commerce Run, which exhibits on the 1893 Scranton Quadrangle confl uence with the Lackawanna River at 
the approximate loca  on of the I-81 overpass.

Scranton/Dickson City Basin Scranton/Dickson City Basin
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the adjacent public roadways. This caused the erosion of several engineered slopes and demonstrated the 
need for redesign, re-permi   ng and enlargement of their stormwater conveyance and deten  on system and 
the number and loca  on of its discharge outlets. Contractors for the Wal-Mart Plaza developer are building 
the new collec  on and deten  on system in a way that will 
compliment further reclama  on work by public agencies on the 
stream channel.

Below the ou  all of the new storm deten  on facility, the channel 
passes into a 48 inch galvanized culvert under the main line of 
the D&H / Canadian Pacifi c Railroad’s Taylor Rail Yard. The inlet 
of the culvert is blocked with debris up to 75% of its opening. 
There are signs that larger fl ows may be surcharging along the 
track ballast. A  er passing through the rail culvert the channel 
passes for several hundred feet in a graded trapezoidal trough 
through red ash and coal mine waste rock and then fl ows into an 
apparent natural channel through rock ledges and splash pools in 
a heavily wooded riparian canopy.
A  er fl owing several hundred feet in this wooded area the 
stream fl ows over a rock ledge and down into a 60 foot deep 
coal mine stripping pit from which it does not emerge on the 
surface. When the stream does carry water, during and a  er 
storm events, the water fl ows down into this stripping pit and 
infi ltrates through fractured rock strata at the base of the pit into 
the subterranean mine pool complex that underlies Scranton 
and most of the central Lackawanna Valley.

There is no evidence of the presence of a stream channel 
associated with this watercourse down grade of the stripping pit 
to the river. There is no evidence of a culvert or other underpass 
that would have accommodated this stream evident along the 
former Central Railroad of New Jersey, now Lackawanna River 
Heritage Trail along the riverbank.

Keyser Creek
• 8.58 mi2  watershed
• Confl uence with Lackawanna River at RM 7.3
• 2nd Order Tributary 

Summary
Keyser Creek drains a large por  on of West Scranton that had been 
heavily impacted by Coal Mining and Railroad facili  es for over 
120 years. Keyser Creek and its tributary streams lose all of their 
dry weather fl ows to infi ltra  on into the subterranean mine pool 
complex.  Storm events bring fl ows above the rate of infi ltra  on 
for various periods during and a  er storm events. This cri  cal 

Wal-mart Tributary 

Wal-mart Tributary 
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Lindy Creek
• < 10 mi.2 watershed
• Confl uence with Keyser Creek at RM 2.5
• 1st Order Tributary

Summary 
Lindy Creek shares similar characteris  cs to the headwaters reach 
of Keyser Creek and the other tributary Lucky Run. All three streams 
originate from springs along the ridgeline and slopes of the West 
Mountain in Ransom and Newton Townships. The West Mountain 
is a 2000 to 2300 foot eleva  on that forms the western fl ank of the 
Lackawanna Valley and is a por  on of the Allegheny Front Range. All 
three Keyser Creek source streams drop quickly and steeply from their 
origins at 2000 feet to the course of the main channel at 850 foot 
eleva  on. The upper courses drop an average of 400 feet per mile in 
their two mile run down the mountainside to the rela  vely fl at Keyser 
Valley. From their confl uences with the main stem of the Creek, 
the drop averages only 40 feet per mile in the next four mile to the 
confl uence with the Lackawanna River. Fortunately the slopes of the 
West Mountain are rela  vely undeveloped and heavily forested.

hydrographic cycle transports large quan   es of sediment load consis  ng of mining overburden materials and 
coal mine waste. The Luzerne Street Pumping sta  on and related CSO points are another source of pollutants. 
There have been several stream channel fl ood control projects on Lindy Run and Lucky Run that have 
addressed some of the fl ow loss issues on some but not all por  ons of those tributaries. 

The installa  on of several large open stormwater deten  on basins at industrial facili  es and trucking depots 
provide some poten  al for green infrastructure retrofi ts. Older industrial sites in this area do not have storm 
water facili  es or have inadequate facili  es. The City of Scranton maintains a stormwater pumping sta  on 
along Merrifi eld Avenue near Jackson Street to move storm fl ows under a railroad grade to discharge into the 
Creek. 

Keyser Avenue is a local arterial serving the industrial parks and numerous trucking facili  es. It carries the 
heaviest traffi  c load of any arterial in Lackawanna County both by vehicles per day and weight. Keyser Creek 
carries the storm loads from this roadway. Presently PENNDOT is reconstruc  ng a several mile reach of Keyser 
Avenue in Scranton and Taylor. Opportuni  es for green infrastructure in this busy corridor need a  en  on.

Keyser Creek Keyser Creek

Lindy Creek
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 Heavy storm events can send large volumes of water off  the mountain and transport a good amount of 
natural bed load down to the fl a  er reaches of the main stem. As the streams cross the boundary into the coal 
measures they interface with mine sediments and their channels experience fl ow loss in dry weather periods. 
Wet weather brings with it higher fl ows and the capacity to transport coal mine sediments. These sediments 
then se  le out in the shallow gradient of the main stem of Keyser Creek and add to the instability of that 
channel and contribute further to habitat loss.

Lucky Run
• < 10 mi2  watershed
• Confl uence with Keyser Creek at RM 2
• 1st Order Tributary

Summary
Lucky Run is a steep gradient tributary of Keyser Creek 
draining a mostly forested area of West Mountain. 
It receives runoff  from a sec  on of the Pennsylvania 
Turnpike immediately above McDade Park. A short 
reach through McDade Park has been restored to 
reduce fl ow loss to the underground mine pool adjacent 
to the Lackawanna Coal Mine Tour site. Lucky Run is 
considered a Qualifi ed Hydrological Unit and is eligible 
for the applica  on of Mine Reclama  on “set aside” 
funds through the federal Offi  ce of Surface Mines (OSM). 
Please see the related summary and recommenda  ons 
for Lucky Run and Keyser Creek for addi  onal discussion of these topics.

• 14.11 mi.2 watershed
• Confl uence with Lackawanna River at RM 9.2
• 2nd Order Tributary

Summary 
Staff ord Meadow Brook (SMB) is a signifi cant second order tributary 
to the Lackawanna River. It confl uences on the east bank of the 
river in South Scranton approximately one half mile downstream 
of the Roaring Brook Confl uence. It fl ows from its source waters in 
Bear Swamp, an important wetland/bog complex off  PA Route 307 
in Roaring Brook Township. It fl ows westerly through the Moosic 
Mountain ridge. There are several thousand acres of forested lands 

Staff ord Meadow Brook

Lucky Run

that were once owned and protected by the water u  lity. However, these lands are now privately owned and 
may be subject to sale and development. As SMB passes into Scranton, near East Mountain, it features Lake 
Scranton a 300 acre water supply reservoir and water fi ltra  on plant owned and operated by the Pennsylvania 
American Water Company (PAWC).
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As SMB fl ows out of Lake Scranton, it passes between East Mountain and Montage Mountain again in a 
heavily forested area that is par  ally protected as watershed buff er land by the PAWC and as recrea  on 
land that is part of the Montage Mountain ski area. An 
out of service reservoir, the Number Five Reservoir, 
provides water for snow making at the adjacent ski 
area. SMB con  nues for another mile in woodland 
prior to passing under Interstate 81 and entering the 
high to medium density South Scranton Neighborhood 
near Staff ord Avenue and Brook Street.

SMB fl ows in its natural channel for another one 
half mile and is then routed through a concrete box 
culvert under the Scranton School District’s McNichols 
Elementary Plaza. It emerges from the closed culvert 
into natural channel with concrete fl ood walls near East 
Elm Street and Gallagher Court. 

From this loca  on it fl ows in open channel in a steep 
30 foot deep ravine through culverts and bridges at the 
following streets courts and intersec  ons: South Webster Avenue, East Elm Street and Herz Court, Prospect 
Avenue and East Locust Street, and then, Pi  ston Avenue. The stone arch culvert under Pi  ston Avenue was 
replaced with a concrete culvert in 2006 following damages to the stone arch culvert from Hurricane Ivan.
Below Pi  ston Avenue, SMB is controlled again by an impoundment structure known as the Brook Street 
Debris Basin. Several dams were once located along this reach of SMB in the mid to late-19th century that 
were used by the SMB Ice Company. Below the Debris Basin, SMB fl ows in an open rectangular concrete 
culvert under Cedar Avenue, Remington Avenue, the Northeastern Pennsylvania Railroad Authority 
Lackawanna Valley line and South Washington Avenue. It confl uences with the River through the South 
Scranton Flood Control Levee off  South Washington Avenue.

Mountain Lake Run
• 2 Mi.2 watershed
• Confl uence with Staff ord Meadow Brook
• 1st Order Tributary

Summary 
Mountain Lake Run is a fi rst order tributary of 
Staff ord Meadow Brook. Its source Mountain 
Lake is a two acre spring fed pond that had been 
augmented by an impoundment berm by the East 
Mountain Coal Company in the late 19th century. 
Mountain Lake receives stormwater fl ows from 
land and roadways in the adjacent low density 
residen  al neighborhood and from undeveloped 
forested proper  es in a several hundred acre 
catchment area.

The run drops from Mountain Lake down gradient 
to the Ma  es Community Center where it passes 

Staff ord Meadow Brook

Mountain Lake Run
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Roaring Brook

• 53.68 mi.2  watershed
• Confl uence with Lackawanna River at RM 9.7
• 3rd Order Tributary (largest)

Summary
A majority of the storm water that fl ows into Roaring Brook is 
associated with the Combined Sewer System in Scranton and 
Dunmore. The SSA Long Term Control Plan for Combined Sewer 
Overfl ows (LTCP / CSO) will provide a signifi cant order of control 
and treatment for these fl ows in future years. There are numerous 
opportuni  es for some of these fl ows to be managed and reduced 
with the LTCP’s green infrastructure program. 

through some historic WPA era stone walls and enters a culvert 
system, for the balance of its one mile run to its confl uence with 
Staff ord Meadow Brook near the I-81 Cemetery Bridges.

The other major storm water input to Roaring Brook is generated from the Interstate Highway and 
Expressway. There are presently no controls on these sources. The proposed reconstruc  on and widening 
of the I-81 corridor should provide opportuni  es to upgrade the storm water management of the interstate 
corridor through Scranton and Dunmore. 

Mountain Lake Run

Roaring Brook Roaring Brook
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Li  le Roaring Brook
• 8 mi.2  watershed
• Confl uence with Roaring Brook at RM 4
• 2nd Order Tributary

Summary
Li  le Roaring Brook fl ows in a predominantly forested and 
undeveloped watershed along the fl ank of Moosic Mountain.  This 
area above the Dunmore No. 1 Reservoir was formerly protected as 
watershed land owned by the water u  lity. Since 1999 it has been 
transferred to private ownership. The water company retains a 500 
foot buff er strip surrounding the reservoir. To date there have not 
been any development plans proposed for the upstream proper  es.  
From the Dunmore No. 1 Reservoir at Dunham Drive and Tigue 
Street to its confl uence with Roaring Brook, LRB fl ows through the 
Sport Hill neighborhood of Dunmore Borough. Sport Hill, running 
along East Drinker Street, is a mixed residen  al and commercial 
neighborhood. The predominant land use feature aff ec  ng L RB 
is the interstate highway system with por  ons of the junc  on of 
Interstates 81, 84, 380 and US Route 6.

Li  le Roaring Brook fl ows under Dunham Drive, the Interstate 
Highways, an out of service rail right of way, and Drinker Street. 
Sediment accumula  on and drainage from the highways seems to have engendered a wetland accre  on 
adjacent to the RR corridor upstream of Drinker Street. This area had been an informal “sand lot” baseball 
fi eld in the 1960’s. Below Drinker Street, Li  le Roaring Brook falls through a small gorge with a remnant 
hemlock and rhodora community, waterfalls, and splash pools. The adjacent residen  al uses also show signs of 
urban debris and yard waste disposal and the advance of invasive species, primarily Japanese Knotweed.

East Mountain Run
• 4 Mi.2 watershed 
• Confl uence with Roaring Brook at RM 2
• 1st Order Tributary

Summary
East Mountain Run is the name applied to a previously 
unnamed tributary to Roaring Brook. It rises from springs 
on the Ridge of East Mountain near Robinson Park and 
Mountain Lake Estates. The Mountain Lake Estates 
Stormwater deten  on pond and nearby wetlands are also 
integral features suppor  ng a perennial fl ow in this Run. 
There are some WPA era knapped rock channel works 
uphill of East Mountain Road. The Run fl ows into and 
through the storm culvert system recently upgraded as 
part of the reconstruc  on (2002-2004) of East Mountain 
Road. This stormwater system collects storm fl ows 
from the local roadway network and discharges into the lower por  on of the Run at the intersec  on of East 
Mountain Road and Lynnwood Avenue.  The channel fl ows steeply through a 20 acre undeveloped woodland 

Roaring Brook

East Mountain Run
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• 2.45 mi.2 watershed
• Confl uence with Lackawanna River at RM 12.0
• 1st Order Tributary

Summary
Meadow Brook has some aspects in common with Pine Brook. 
Both are on the eastern bank of the river with the Meadow 
Brook confl uence about a mile upstream of Pine Brook. 
Meadow Brook was culver  zed between the late 1880’s and 
1900 as the suburban residen  al neighborhoods of Green 
Ridge and Hollywood were developed along the world’s fi rst 

Meadow Brook

area to pass under Moosic Street, PA Route 307. Below Moosic 
Street, it fl ows in a deeply incised (30 foot deep) ravine through 
undeveloped wooded parcels, under an abandoned railroad girder 
bridge and into a 48 inch galvanized and RCP culvert system under 
the interchange of I-81 and the Central Scranton Expressway. 
Upon exi  ng the culvert system at milepost 185, it cascades over a 
60 foot high ledge into a splash pool in Roaring Brook.

East Mountain Run

commercial electric trolley line. Fortunately, the middle reach of Meadow Brook through the Forest Hill 
Cemetery was spared encased in a culvert. Its upper middle reach was culver  zed through the Dunmore 
Cemetery to the area of the Blakely Street interchange with Interstate 81. The upstream extent and the 
loca  on of the main invert to the culver  zed reach in Dunmore Cemetery were not determined during the 
course of this survey. The headwaters of Meadow Brook were sourced from an area of springs and wetland 
bogs at the base of Moosic Mountain. The natural habitat and drainage func  ons of these headwaters were 
destroyed by the Pennsylvania Coal Company’s Gypsy Grove Colliery beginning in the 1880’s.  Today, the 
headwaters area land use is dominated by the Keystone Landfi ll and Interstate 81.

There is evidence of a tributary that ran from the main stem in the Forest Hill Cemetery northward through 
what is now the campus of Marywood University to the vicinity of the Penn State Worthington Scranton 
Campus This tributary stream was totally obliterated by the opera  ons of the Price-Pancost Coal Company in 
the 1890’s, the construc  on of Interstate 81 and grading and fi lling associated with the development of the 
Marywood Campus in the 1960’s.

Meadow Brook Meadow Brook: example of historic construc  on.
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Both water quality and aqua  c habitat quality are heavily impacted by MS-4 from the Northern Boulevard 
commercial corridor, the Interstate 81/PA Turnpike interchange and the Abington Regional Wastewater 
Authority treatment plant discharge just upstream of the Notch.

Upon entering Scranton, Legge  ’s Creek fl ows through a steeply incised course northeast of Market Street. 
There are numerous proper  es acquired as part of Hazard Mi  ga  on Buy-outs a  er fl ooding in the 1940’s 
and 1950’sthat are owned by the City of Scranton along the fl ood plain of the creek upstream of Mary Street. 
There are extensive recrea  on lands downstream of Legge   Street / Brick Avenue and along Parker Street 
adjacent to McLane Park near Rockwell Avenue and the Dutch Gap Li  le League Field at Welles Street. A 
Greenway and Recrea  onal Trail project has been suggested for this area. Invasive plant species are a concern 
along the stream corridor through North Scranton.  The primary invasive plants are Japanese knot weed, 
Ailanthus or Tree of Heaven and Norway Maple.

Legge  ’s Creek is a trout stocked cold water fi shery and supports a variety of non-game species as well. 
According to the Lackawanna River Watershed 
conserva  on Plan of 2001, Legge  ’s Creek aqua  c habitat 
is suppressed by fi ne sediment embededness of the 
benthic horizon and the prevalence of dumping of li  er 
and debris and construc  on demoli  on wastes, u  lity 
trench cut waste and sediment loading from un-vegetated 
abandoned mine land sites and street grit from MS4 sheet 
fl ow across both impervious and erodible surfaces.  These 
condi  ons and impacts are s  ll no  ceably present and 
there are apparently no prac  ces in place to mi  gate 
them.

The City of Scranton owned Rockwell Avenue Bridge is a 
severely deteriorated stone arch structure over 120 years 
old. It has recently been condemned and is now closed 
and awai  ng replacement.  

The confl uence of Legge  ’s Creek with the Lackawanna River adjacent to North Main Avenue and Welles 
Street is an important water quality sampling sta  on that will be predic  ve of long term trends in water 
quality and aqua  c habitat quality related to the Long Term Control Plan for Combined Sewer Overfl ow by the 

• 18.46 mi.2 watershed
• Confl uence with Lackawanna River RM 14.5
• 3rd Order Tributary

Summary
Legge  ’s Creek is a larger third order tributary that rises outside the 
Lackawanna Valley to the northwest of Scranton. It fl ows through 
the suburban communi  es of Clarks Summit, Clarks Green and South 
Abington along the busy Northern Boulevard commercial arterial 
and through “The Notch”, also  known as Legge  ’s Gap,  a prominent 
Water Gap that cuts through the West Mountain Range where it 
enters the City of Scranton near the North Scranton “Traffi  c Circle”. 

Legge  ’s Creek

Legge  ’s Creek
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Scranton Sewer Authority.  LRCA and others have collected biological habitat and water chemistry data at this 
loca  on both in the river and the creek since 1991.

Leach Creek
• 2.55 mi.2 watershed 
• Confl uence with Legge  ’s Creek RM 1
• 2nd Order Tributary

Summary
Leach Creek rises from springs and wetlands situated along the PA Turnpike and PA Route 307, aka the Morgan 
Highway. It fl ows steeply down the mountain parallel to the Morgan Highway.  It receives storm waters from 
the Morgan Manor Apartments and the Allied 
Services Campus medical facili  es prior to fl owing 
under the Morgan Highway / Keyser Avenue / North 
Scranton Expressway intersec  ons. A  er passing 
under the Expressway it fl ows for 300 feet in an 
open channel and then through an approximate 150 
foot long stone arch culvert under a large fi ll slope 
of coal mine overburden that once carried rail road 
service tracks to the Cayuga Breaker. Following that, 
it fl ows along City of Scranton owned land through a 
storm water / fl ood control basin adjacent to Bloom 
Avenue. This site is an illegal dumping ground.

The stream channel from the basin through Oak 
Street to Market Street and the confl uence with 
Legge  ’s Creek exhibits extreme impacts of 
sedimenta  on and embededness. The remnant 
riparian understory is dominated by Japanese knot weed, the canopy by Ailanthus and Norway maple. 

Leach Creek loses its en  re fl ow to the underground mine pool complex through extensive fi ssures in the 
bedrock strata below the cobble of the streambed. The fl ow loss begins upstream near the Allied Services 
Campus and extends to the confl uence. On most days, the creek exhibits a dry stream bed. Perennial fl ow 
form the mountain side source springs is lost along the lower reaches of the Morgan Highway. When storm 
water fl ows exceed the rate of infi ltra  on to the subterranean mine voids, Leach Creek will carry water for 
several days or during extremely wet periods for several days or weeks at a  me.

Legge  ’s Creek and the other tributaries reported in this assessment are also aff ected to some degree by fl ow 
loss to the underground mine voids. The rate of infi ltra  on exceeds the fl ow volumes of Leach Creek, Keyser 
Creek, Lindy Creek, Lucky Run, Carter Creek and Meadow Brook. (We note that the previously unnamed 
tributaries discussed elsewhere in this report like Wal-Mart Run along Colan Court at the Scranton /Taylor 
Boundary and Philo Creek in North Scranton demonstrate similar morphological dysfunc  ons and are in need 
of reclama  on and restora  on work.)  The Scarli   report on Mine Drainage in the Lackawanna River Basin 
published by the PA DER in 1978 es  mates that dry weather fl ows are reduced by approximately 20 to 30% in 
Legge  ’s Creek, Roaring Brook, Staff ord Meadow Brook and the Lackawanna River. The rates of infi ltra  on do 
not cause these larger streams to loose fl ow to the extent that aqua  c habitat is lost. The smaller streams like 
Leach Creek completely lose their fl ow and aqua  c habitat and are unlikely to have these func  ons restored 
without an extensive mine reclama  on stream fl ow restora  on program. 

Leach Creek
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• 2 Mi.2 watershed
• Confl uence with Legge  ’s Creek at RM 2
• 1st Order Tributary

Summary
LRCA did not conduct a stream walk 
of Eddy Creek as part of this survey. 
We did conduct a site loca  on 
reconnaissance to obtain GPS 
and photographic data of the KSL 
Stormwater system ou  all and the 

Eddy Creek

former railroad stone arch culvert. Eddy Creek loses its fl ow to the mine 
pool one mile upstream, east of the KSL ou  all. The stream channel is 
not evident over several reaches due to strip mining impacts.

Clover Hill Creek
• 2 Mi.2 watershed
• Confl uence with Legge  ’s Creek at RM 2
• 1st Order Tributary

Summary
Clover Hill Run is a fi rst order tributary to Legge  ’s Creek. It rises from springs along the ridge line of Bell 
Mountain in Dickson City. It fl ows through a steeply pitched course on the forested mountain side with many 
rock ledge falls and splash pools. There are minor infl uences of local roads in the low density Bell Mountain 
residen  al neighborhood. It fl ows under the Scranton Carbondale Highway and through the entrance way 
to the Viewmont Mall, crosses into the City of Scranton and through the Interstate 81 interchange with 
the Scranton Carbondale Highway. In its fi nal 3000 foot long reach, it fl ows along and through the highway 
interchange riparian habitat, which is dominated by the roadway system. The stream is severely channelized 
to its confl uence.

Clover Hill Creek Clover Hill Creek

Eddy Creek
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• 54 Mi.2 watershed
• Confl uence with Lackawanna River at RM 3.8
• 3 rd Order Tributary

Spring Brook

Summary
Spring Brook and its tributary Green Run drain an area within the 
corporate boundary of Scranton in the vicinity of Montage Mountain. 
This area in not developed 
it contains steeply to very 
steeply pitched topography  

Green Run

• 2 Mi.2 watershed
• Confl uence with Spring Brook at RM 2
• 1st Order Tributary

and it is heavily forested in na  ve successional forest. This area does 
not contain any development and was not walked by the survey 
teams. Examina  on of satellite imagery was used to ascertain that no 
signifi cant development is present in the area. Small por  ons of Glen 
Maura Na  onal Golf Course that lie par  ally in Scranton also drain into 
Spring Brook.



80 Sub-Watershed Inventory & Analysis

Watershed and Stream Recommendations

Lackawanna River Corridor

I-81 Swale
The jurisdic  on for permi   ng on the I-81 Swale lies with the Pennsylvania Department of Transporta  on. 
We include it in the planning for the Scranton Dunmore MS4 system due to the size, loca  on and nature of 
the storm water fl ows from the interstate highways that will discharge at the head of the watercourse of the 
Lackawanna River just as it enters the jurisdic  on of the Scranton Dunmore MS4 service area.

It is recommended that PENNDOT consider the retrofi   ng of por  ons of the catch basin collec  on system 
with green infrastructure installa  ons as may be appropriate during periodic upgrades and replacement work. 
The proposed expansion of the interstate corridor to a six lane carriageway will provide opportuni  es for an 
extensive upgrade of this system.

Regular maintenance work should include assessments of the fi ne par  culate and grit sediment transported 
by the swale rela  ve to its cons  tuent poten  al for metal and organic toxicity and nutrient transport, as well 
as its degrading poten  al to increase substrate embeddedness in the receiving water.

The gravel maintenance roadway that follows the Swale from the river up to the Marywood Campus Athle  c 
fi elds has the strong poten  al to serve as a link to the Lackawanna River Heritage Trail and Greenway. The 
feasibility for establishment of a na  ve riparian canopy along this swale should be inves  gated.

Minooka Run
Minooka Run has the poten  al to serve as an MS4 conduit for a number of developments and neighborhoods 
in Minooka. Due to the damages to the Run that can be a  ributable to pre 1977 coal mining, the PA DEP 
BAMR and or BCR should be requested to conduct an analysis to determine whether Mine Reclama  on funds 
can be used to rebuild and reclaim at least the lower por  on of the Run below Colliery Avenue to the River. 
Developers who seek to develop addi  onal proper  es between Colliery Avenue and McCarthy Street should 
be required by the City Planning Commission to restore that por  on of the stream channel that currently exists 
as a brush and weed fi lled swale. Exis  ng new developments should be involved in retrofi   ng por  ons of the 
swales on their parcel boundaries that were the likely loca  on of the original watercourse. Credits towards 
possible stormwater fees should be available in exchange for easements that allow public agencies to conduct 
and maintain this work.

In the event that the recommended work is not able to qualify for Mine Reclama  on funding the Sewer 
Authority and City should consider funding this work as part of the green infrastructure program of the CSO 
LTCP and seek funding from other available state and federal sources in collabora  on with the LRCA and LVC.

The poten  al to collect and direct storm water fl ows from the Penn-wood Neighborhood into a restored 
Minooka Run through wooded areas along Kane Street and the Polish Na  onal Cemetery should be examined 
as part of a comprehensive restora  on plan for Minooka Run. The retrofi   ng of other MS4 basins along 
Staff ord Avenue Business Park should also be included in this planning work.

Mount Pleasant Run
The stormwater swale and the basin developed as part of the expressway project can serve as an outlet to the 
river for the Mount Pleasant Business park and other future development in that immediate vicinity. This plan 
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recommends the use and extension of this swale system be considered to serve the stormwater needs of a 
wider catchment area. Retrofi   ng addi  onal green infrastructure into the Scranton High School Campus and 
nearby KOZ commercial areas and direc  ng the fl ows to this swale rather than into the combined system are 
also recommended where feasible.

Carter Creek
Carter Creek has very good poten  al for restora  on work and provides an opportunity to use green 
infrastructure techniques and prac  ces on a neighborhood / tributary watershed basis. The redevelopment 
of abandoned mine lands by Marywood University and through the KOZ site at the former Marvin Colliery 
can provide opportuni  es to use storm water management facili  es to help restore perennial fl ows and 
aqua  c habitat to Carter Creek. The day-ligh  ng of the creek from Olyphant Avenue to the river can provide 
addi  onal opportuni  es to divert neighborhood stormwater fl ows out of the CSO system. Note that the 
exis  ng remnant open channel and a restored day-lighted channel along the Parker Street Corridor would all 
likely require an impervious channel liner due to surface fractures and communica  on to the underground 
mine pool complex.  Development of a consensus is recommended among the City, the Sewer Authority, 
Marywood University and commercial property owners to determine the feasibility of day ligh  ng Carter 
Creek and retrofi   ng it and local stormwater management facili  es to aid in reestablishing water and habitat 
quality values to Carter Creek.

Greenbush Run
 It would be useful to determine the condi  on, extent and func  onality of the stone arch culvert. If it extends 
upgrade along the Reese Street / Greenbush Street alignment, then it could possibly func  on as an outlet 
right of way for green infrastructure improvements and retrofi ts to serve the neighborhood. There are 
numerous unimproved lots sca  ered along exis  ng city streets that were associated with abandoned mine 
property acquisi  ons from federal bankruptcy court in the 1990’s that are posted for sale. These lots are being 
sold and are being developed for single family homes. These building lots are available, are being developed 
by individuals and do not require the planning approval process required of contemporary subdivision 
ordinances. In several instances homes have been built on low lying lots and are now subject to stormwater 
fl ows that are not adequately handled by the local street curb and storm water inlet system.

A comprehensive green infrastructure system is recommended for this drainage area. En  re lots and por  ons 
of lots that are not buildable should be designated and acquired through the green infrastructure program 
and serve as a neighborhood storm water management system. This could facilitate the redevelopment of 
some larger parcels higher up in the neighborhood that presently cannot be developed due  in part to a lack 
of adequate stormwater op  ons.  

Philo Creek
Historic stream corridors such as Philo Creek may off er opportuni  es for the reestablishment of natural water 
courses and hydrological regimes at least in part of their original drainage areas by combining proposed and 
poten  al new stormwater basins in open basins and channels fl owing into day lighted and restored por  ons 
of the original channel. The installa  on of culver  zed outlets to nearby streams or the river using exis  ng 
roadways or the crea  on of open channels in newly acquired rights of way should be inves  gated as a way to 
encourage the redevelopment of otherwise developable in-fi ll sites in Scranton and Dunmore.

For the immediate term, the ownership and management responsibili  es for the Tripp’s Park storm system 
needs to be iden  fi ed. The remnant of the original channel at Pierce Street needs to be restored and the 
impacts associated with erosion of coal waste need to be addressed. The ownership of abandoned mine land 
adjacent to the remnant channel also needs to be clarifi ed.
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Pine Brook
It does not appear that there are any prac  cal or feasible ways to daylight Pine Brook and install a separated 
sewer conduit. There may be some opportuni  es to string together a number of privately developed MS4 
facili  es with a publicly developed MS4 conveyance system that could contain open por  ons. However, 
extensive closed reaches would be necessary due to the high density of the exis  ng build out in this 
watershed. For instance if a new MS4 corridor could be developed along Phelps Street, it could be routed to 
the river on city owned land in the area of the Pine Brook Recrea  on Field. Ash Street or Poplar Street may 
off er other routes that could provide outlets for a collec  on of private MS4 basins, such as the wetland basin 
at the PPL facility at Washington Ave and Poplar St, the Forensic Center facility at Monroe Ave and Larch 
St, and the TCMC facility at Washington Ave and Myrtle St. The feasibility of these sugges  ons is severely 
constrained due to the need to acquire right of way and work in busy public streets already crowded with 
u  li  es. If such projects could be considered, it may be in conjunc  on with some of the CSO / LTCP cistern 
projects. This survey suggests that considera  on be given to integra  ng these opportuni  es where possible.

Scranton/Dickson City Basins
The deten  on basins along the commerce Boulevard corridor are large open vegetated basins. They upper 
basins do hold some water. The basins cover over 20 acres of deten  on area and are bounded by several 
acres of open space buff er. The basins appear to be func  oning adequately. The upper basins seem to need 
some maintenance with the outlet structure and an erosion slump along the berm between the two basins.

An assessment is needed to determine the discharge courses of these basins and the condi  on and 
ownership of the outlet conveyances to the Lackawanna River.

Wal-Mart Tributary
The coloca  on of two CSOs and their discharge into this otherwise dry stream channel in close proximity to 
a residen  al neighborhood is problema  c. The steep slopes along adjacent property on the Scranton side of 
the stream are compromised with a large amount of thoughtlessly deposited construc  on waste and debris. 
A signifi cant amount of this material is eroding into the channel during high fl ows and is contribu  ng to the 
blockage of the culvert under the railroad.

A conference with the adjacent property owners and the PA DEP BAMR is recommended to determine the 
interest and feasibility of an abandoned mine reclama  on project to address dysfunc  ons in this tributary 
stream and restore its outlet to the river and poten  ally use exis  ng and future stormwater fl ows to restore 
some more natural fl ow regime. Any poten  al for fl ow separa  on during the CSO LTCP work on the Scranton 
System that could contribute separate storm fl ows to a restored stream channel should be considered.

Keyser Creek Subwatershed

Keyser Creek exhibits signifi cant dysfunc  ons associated with Abandoned Mining impacts. These include 
fl ow loss, habitat loss, sediment transport, and bank instability; domina  on of remnant riparian areas 
by invasive plants, urban li  er and dumping. A comprehensive greenway, stream channel and habitat 
restora  on program is recommended. 

Keyser Creek may be a candidate for a Hydrologic Unit Plan or similar program through the PA DEP Bureau 
of Abandoned Mine Reclama  on or Bureau of Conserva  on and Restora  on (BAMR and BCR). Such a 
designa  on would enable the use of federal mine land reclama  on trust funds through the Offi  ce of Surface 
Mines (OSM) to develop and construct a restora  on of Keyser Creek. 
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An outreach program is suggested for industrial and commercial property owners along the riparian 
corridor to develop collabora  ons that would facilitate a restora  on program for Keyser Creek. Presently 
the watercourse and riparian corridor along Keyser Creek are severely restricted by adjacent property 
development in several reaches. With the longer term poten  al that a storm water fee will be established, 
credits towards this fee could be granted in exchange for an expanded riparian corridor easement program. 
Other credits could be generated as property owners voluntarily retrofi t green infrastructure aspects to on-
site storm water management of facili  es built prior to 1990.

There may be several opportuni  es for incorpora  ng green infrastructure and associated work related to 
the CSO LTCP in later phases of that program during the 5 to 15 year horizon with an overall Keyser Creek 
restora  on eff ort. The restora  on of Keyser Creek will require a mul   objec  ve and a mul  -agency  approach. 
Long term management of storm water fl ows from the Scranton MS4 system in and through Keyser Creek 
can contribute to a restora  on of perennial fl ow and habitat. Leadership of this eff ort by the Scranton Sewer 
Authority combined with a forward leaning collabora  on with PA DEP agencies along with ac  ve involvement 
by business and property owners is suggested as the model that brings all stakeholders to the table with a 
common purpose.

The further protec  on of this work with an expanded, protected and well managed riparian corridor can also 
involve the integra  on of a greenway and trail component to be  er manage the corridor and further involve 
residents and adjacent businesses proac  vely with the Keyser Creek as a recognized community asset.

Lindy Creek
The one mile reach of Lindy Creek upstream of the fl ood control works at Frink Street exhibits some moderate 
impacts from coal mining and features the presence of several abandoned water works. This reach may hold 
some poten  al for a channel stabiliza  on project similar to that developed on Lucky Run in McDade Park. The 
involvement of PA DEP BAMR and BCR is recommended along this reach of Lindy Creek.

Longer term, there may be future residen  al subdivision developments up stream in the Mt. Dewey 
neighborhood of Ransom Township. An outreach to Ransom Township to discuss the poten  al use of the 
stormwater facili  es in future subdivision development to compliment the suggested restora  on work on 
downstream por  ons of Lindy Creek is recommended.

Outreach to the PA Turnpike Commission is also recommended to explore collabora  ons for be  er  
stormwater management along reaches of the Turnpike in the Lindy Creek/Keyser Creek watershed. 

Lucky Run
The lower reach of Lucky Run below McDade Park should be assessed for fl ow loss and the PA DEP Bureau of 
Conserva  on and Reclama  on should be requested to design and construct addi  onal channel restora  on 
work if deemed appropriate. The opera  on and management of adjacent storm water facili  es at Park Edge 
and Keyser Terrace are resources that can play a role in water quality and fl ow management BMPs. 

Outreach is recommended to The PA Turnpike Commission to suggest improving stormwater BMPs with 
the next capital improvement project along the sec  ons of turnpike that contribute to the en  re Keyser 
Creek watershed. Addi  onal retrofi ts of MS4 BMPs should be considered through McDade Park as park 
improvements are made going forward.
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Briggs Street Drainage
As this report was being wri  en, outreach to neighbors in the Keyser Valley Neighborhood brought a new 
drainage issue to the a  en  on of the LRCA. An abandoned  water impoundment structure at Briggs Street 
and Hora  o Avenue contributes to a separate storm line following Briggs Street and Field Court.

The ownership and status of this impoundment are unknown and there are confl ic  ng ownership claims. 
This drainage area has good poten  al or retrofi t that could assist in solving persistent fl ooding problems 
in the neighborhood. It is recommended that an assessment of this drainage area be completed and that 
restora  on plans include realignment of an outlet to Keyser Creek. The rela  onship of this drainage area and 
the area served by the Merrifi eld Street pumping sta  on need assessment to determine the most feasible 
way to manage the storm water fl ows in these neighborhoods. Addi  onal fl ows from current and future 
improvements to Keyser Avenue are directed through these drainage systems. 

Staff ord Meadow Brook Subwatershed

The LTCP for the Scranton Sewer System proposes several CSO storage cistern systems for the drainage area 
of Staff ord Meadow Brook (SMB) with a goal of reducing CSO events to three or four per year on tributary 
streams. The CSO LTCP also proposes incorpora  on of green technologies to divert storm fl ows from the 
combined system and manage those fl ows to maximize water quality values.  The following projects are 
suggested for SMB:

LRCA suggests that the feasibility of an enhanced separate storm drainage system should be examined • 
from the recrea  on fi elds near Alder St and Meadow Ave following the combined line over to SMB near 
Staff ord Ave and the trolley tunnel.
Opportuni  es to detain and infi ltrate separate storm fl ows from East Mountain Rd, Mountain Lake Run • 
and Route 81should be inves  gated in the context of the Route 81 widening project proposed over the 
next 15 to 20 years.
A green infrastructure feasibility study is recommended to inves  gate retrofi   ng The McNichols Plaza • 
School campus to correct the adverse impact of the culver  za  on and placement of impervious surface 
on SMB.
Other CSO/LTCP green infrastructure projects should be incorporated to separate and manage catch • 
basin fl ows in the immediate proximity of SMB where real estate and topographic opportuni  es may 
be present.
An outreach program to property owners with open channel por  ons of SMB should be organized with • 
the objec  ve of debris removal, invasive species control and bank stabiliza  on.
The “debris basin” at Cedar Ave and Maple St should be re-evaluated and retrofi  ed for be  er water • 
quality values. The retrofi ts at this basin should be green technology based and include a diversity if 
riparian plan  ngs as may be appropriately managed.

Mountain Lake Run
Despite some moderate impacts from Coal Mining the upper watershed of Mountain Lake Run carries a 
perennial fl ow and most of its watershed is forested with na  ve mixed hardwoods. The lower watershed 
is culver  zed from Wintermantle Avenue down through the I-81 median. It may not be cost eff ec  ve to 
daylight this system, however this poten  al should be examined in the context of an I-81 widening project. 
Stormwater quality BMP’s should be incorporated into the highway improvement works.

The as yet undeveloped upper watershed of Mountain Lake Run should be protected with conserva  on 
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easements or acquisi  ons. Sub-division developments proposed or revised in this area should have 
signifi cant open space protec  on and require open storm water management facili  es with enhanced 
groundwater recharge where feasible.

Roaring Brook Subwatershed

Stormwater from Abandoned Mine Land (AML) and Abandoned Mine Drainage (AMD) fl ows along the 
De Naples Auto Parts Yard. There are stream bank stabiliza  on and storm water management controls 
being installed there as part of a re-forma   ng of the yard opera  ons. Discussion is recommended on the 
feasibility of installing green technology-based water quality retrofi ts as part of this work.

Nay Aug Park has the poten  al to be used as a demonstra  on site for various storm water BMP’s.  Rain 
gardens, soakage trenches, and other bio-fi ltra  on systems should be developed to manage storm 
fl ows from park roadways and parking lots. The park will present some par  cular challenges due to the 
prevalence of bedrock strata and extremely shallow soils at a number of loca  ons throughout the park.

The University of Scranton and other ins  tu  onal campuses represent opportuni  es to re-establish 
separate storm water fl ows into RB. Presently, new state of the art storm water management systems at 
these campuses fl ow into the CSO system. Due to the proximity of RB to the University of Scranton, and 
the Geisinger – Community Medical Center, the City of Scranton and the SSA should examine the feasibility 
of collabora  on to direct these campus fl ows out of the CSO system and into RB via new MS4 outlets. This 
recommenda  on may apply to the Cedar Avenue /Iron District Corridor; the Meadow Avenue commercial 
area and inputs into East Mountain Run as well.

Li  le Roaring Brook
In order to be  er manage municipal storm water, the undeveloped por  ons of Li  le Roaring Brook 
watershed need to be maintained as Open Space with watershed conserva  on and recrea  on as the 
primary uses. Due to shallow to non-existent soils and steep slopes, development would accelerate high 
rates of run off . Deten  on and water quality enhancements and the related costs to the Municipality 
present challenges that need to be considered by the planning and zoning boards and Borough Council.

Below Dunmore No. 1 Reservoir, there are limited opportuni  es for stream corridor facili  es that can off er 
water quality BMP enhancements and fl ow management. The area along the RR corridor between Drinker 
Street and the Interstate should be considered for acquisi  on by a municipal agency to provide a storm 
water management site. The SSA green infrastructure program may be applicable at this site, providing a 
neighborhood storm water facility that could help reduce fl ows into the combined system.

Below Drinker Street to the confl uence, an outreach program is suggested to involve property owners with 
be  er stream corridor stewardship prac  ces. Due to challenging physical access and steep slopes, clean-up 
work along the falls of Li  le Roaring Brook needs to be carefully considered. The involvement of property 
owners with a clean-up is essen  al and is recommended. Outreach to property owners to discuss scenic 
and protec  ve easements to the falls area is also recommended.

East Mountain Run
This small steeply pitched tributary to Roaring Brook carries a large volume of stormwater from East 
Mountain Road, Moosic Street and Interstate 81. The undeveloped area upgrade of I-81 through Moosic 
Street to East Mountain Road and Lynnwood Avenue is an important open space that can serve to 
compliment the green infrastructure program of the CSO LTCP. Development on these parcels is already 
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constrained by steep slopes, rock ledges and limited access to u  li  es. The acquisi  on of land along this 
stream corridor for open space preserva  on should be considered. 

An enhanced green infrastructure deten  on facility along the Interstate -81/Central Scranton Expressway  
interchange is suggested long term in conjunc  on with roadway improvements or lane expansion.

Meadow Brook Subwatershed

Meadow Brook off ers many opportuni  es for restora  on and retrofi   ng associated with progressive MS4 
BMPs. Several sources of CSO were iden  fi ed and removed during the past 20 years. The lower por  on of the 
culvert between the confl uence and Penn Avenue was re-built with a six million dollar project funded by the 
Commonwealth of Pennsylvania in 2004. The open reach between the Forest Hill Cemetery and Marywood 
University presents feasible opportuni  es for habitat restora  on using green infrastructure prac  ces and 
techniques  ed into retrofi   ng MS4 facili  es on the adjacent Marywood University campus and in the 
commercial area around the Blakely Street –Interstate 81 Interchange. The crea  ve use of MS4 deten  on 
facili  es, and water quality BMP’s could assist with the restora  on of a more natural fl ow regime and related 
habitat restora  on for a tributary stream that has been dysfunc  onal as a natural water body for the past 
120 years.

Outreach is recommended  with Marywood University, the Cemetery Associa  ons, and appropriate property 
and business owners to develop collabora  ons that will restore the water quality, hydrology and habitat 
values and func  ons of the open reach of Meadow Brook and lessen the adverse impacts associated with 
the remaining culver  zed por  ons. The involvement and leadership of the SSA LTCP CSO green infrastructure 
program with this work is essen  al. 

The involvement of the Lackawanna Valley Conservancy in collabora  ons to devise stormwater based 
conserva  on easements is also recommended. Dunmore Borough is encouraged to priori  ze a program 
to replace the Jeff erson Avenue Bridge. The City of Scranton and the SSA are encouraged to discuss long 
term needs to repair, replace or day light sec  ons of the culvert works between Electric Street and Penn 
Avenue. The upstream extent and main invert to the culvert system near Blakely Street and I -81 needs to be 
determined.

Legge  ’s Creek Subwatershed

There are several reaches of Legge  ’s Creek that would benefi t from in-stream and riparian fl ood-plain 
rehabilita  on and habitat restora  on work. These sites are coincidentally  parcels owned by the City, 
upstream of the Mary Street bridge to Hollow Avenue; adjacent to the confl uence of Leach Creek off  Market 
Street, upstream and downstream of the Rockwell Avenue Bridge and The Legge  ’s Creek Greenway adjacent 
to the Legge  ’s Street, Brick Avenue, Parker Street area between McLane Park and the Dutch Gap Li  le 
League.

LRCA has consulted with US Fish and Wildlife Service regarding a poten  al habitat mi  ga  on project to 
be developed by PA DEP and GSA at the Legge  ’s Creek Greenway site. This project would install both in-
stream and riparian habitat improvements as mi  ga  on for a loss and destruc  on of aqua  c and riparian 
habitat along a reach of Rush Brook in the Borough of Jermyn resul  ng from a fl ood control project. This may 
become a viable project by 2016. LRCA will con  nue to advocate for this project and requests the City and 
Sewer Authority priori  ze a response should this project advance further.
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The Rockwell Avenue bridge replacement project will off er addi  onal opportuni  es for a green infrastructure 
response that can address habitat and water quality needs of Legge  ’s Creek in the proximity of the new 
bridge site.

The LRCA and the Sewer Authority can collaborate to mobilize neighborhood and community volunteer 
projects to conduct a major trash and li  er removal campaign from the upstream reaches from the Leach 
Creek confl uence to upper Legge   Street and Loop Avenue through Mary Street to Hollow Avenue. Property 
owners suspected of allowing the dumping of u  lity trench waste and other “fi ll” materials that violate the 
PA Clean Streams Law and federal fl ood plain and stream encroachment regula  ons protec  ve of the “waters 
of the United States”, should be advised that the deposi  on of addi  onal materials is a viola  on of city 
ordinances as well as state and federal statutes.

There are several undeveloped parcels of abandoned mine lands in the Legge  ’s Creek area in North 
Scranton that may be developed in the next 10 to 15 years. There are other already developed sites that 
may undergo redevelopment. The City and SSA should an  cipate that these developments may present 
opportuni  es for collabora  on with the developers through the green infrastructure ini  a  ve of the CSO 
LTCP. Assistance in loca  ng and securing appropriate MS4 conveyance rights of way to divert new MS4 fl ows 
out of the CSO system and convey as separate fl ows to Legge  ’s and Leach Creeks should be a priority and 
outreach for this purpose should be incorporated into the Planning  and Permit approval  process.

The development of a Greenway and Trail system in and along City owned proper  es and along adjacent 
streets should be advanced with a properly managed MS4 system program for the Legge  ’s Creek watershed.

Leach Creek
The aqua  c habitat values and func  ons of Leach Creek can only be restored through a comprehensive 
stream restora  on project. This assessment report recommends that the PA DEP Bureau of Abandoned Mine 
Reclama  on (PA DEP BAMR) and or the Bureau of Conserva  on and Restora  on (PA DEP BCR) be requested 
to ini  ate such a program for Leach Creek and the other tributary streams iden  fi ed in this report or in 
the Scar Li   report or the Lackawanna River Watershed Conserva  on Plan report as having fl ow loss that 
eliminated aqua  c habitat func  ons.

The storm water / fl ood control basin at Bloom Avenue and the city owned property surrounding it, including 
the Cayuga Culvert have poten  al to host a regional green infrastructure MS4 facility that could assist in 
management of storm water for water quality and fl ood control purposes and augment a program for aqua  c 
habitat and stream fl ow restora  on  for Leach Creek.

The green infrastructure program for the SSA CSO LTCP should consider the Bloom Avenue basin as a 
signifi cant resource.  As a fi rst step, LRCA, SSA and the City can collaborate with community organiza  ons and 
commercial businesses to conduct a major illegal dump-site clean-up  in and along Leach Creek through the 
Bloom Avenue site.

The planning approval and building permit process should be used to outreach and encourage stormwater 
retrofi ts and “green” system upgrades, green infrastructure designs and conveyance rights of way 
collabora  ons in the vicinity of Leach Creek to divert storm fl ows from the CSO system and u  lize the se 
storm fl ows as part of the habitat and fl ow restora  on program for Leach Creek and Legge  ’s Creek in the 
Keyser-Oak and Market Street Corridors.
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Clover Hill Creek
The PA Department of Transporta  on should examine the inlets and swales that direct stormwater from the 
roadways into  Clover Hill Creek and install bio fi ltra  on and similar installa  ons where possible. Scouring 
in the deeply incised channel upstream of Hollow Avenue and the erosion of shale from the slopes of the 
fi ll along the Scranton Carbondale Highway roadway berm should be inves  gated and appropriate bank 
stabiliza  on should be designed and installed.

Spring Brook Subwatershed

Recommenda  ons for the areas of Scranton in the Spring Brook and Green Run Watershed include priori  zing 
funding to acquire these steeply pitched, forested mountainsides as public open space, conserva  on and 
recrea  on lands. This area is priori  zed  for conserva  on in the Lackawanna Luzerne Bi - County Open Space 
plan of 2004.

Eddy Creek Subwatershed

The PA DEP BAMR is considering the restora  on of two miles of the middle reach of Eddy Creek from the point 
of fl ow loss downstream through the Marshwood Road and Underwood road areas to join with the previously 
restored reach from South Valley Avenue to the point of confl uence with the river. LRCA recommends that 
BAMR consult with KSL on long term opportuni  es to use green infrastructure throughout the landfi ll to 
help restore natural hydrologic capacity with the landfi lls storm water collec  on and deten  on system to 
contribute to reestablishing perennial fl ow and aqua  c habitat to Eddy Creek. 
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Green Infrastructure Basics 

What is Green Infrastructure? 

The American Planning Associa  on defi nes green infrastructure as the interconnected network of open 
spaces and natural areas — greenways, wetlands, parks, forest preserves, and na  ve plant vegeta  on — 
that naturally manages stormwater, reduces the risk of fl oods, captures pollu  on, and improves water 
quality. This network of green infrastructure is further expanded, especially within urban areas, to include 
rain gardens, green roofs, street trees, permeable pavement, and other landscape-based drainage features, 
that also help restore, protect, and mimic natural hydrologic func  ons within the built environment.21 It is 
apparent that green infrastructure can be defi ned at a broad, encompassing scale, as well as, a more specifi c 
and smaller scale. 

According to the U.S. EPA, green infrastructure uses vegeta  on, soils, and natural processes to manage 
water and create healthier environments across mul  ple scales.  At the scale of a city or county, green 
infrastructure refers to the patchwork of natural areas that provides habitat, fl ood protec  on, cleaner air, 
and cleaner water. At the scale of a neighborhood or parcel, green infrastructure refers to stormwater 
management systems that mimic nature by soaking up and storing stormwater. 

For the purposes of this report, the impact of green infrastructure on stormwater management is the 
primary concern. Green infrastructure (GI) will refer to the use of techniques that facilitate and integrate 
natural processes, like infi ltra  on, within the built environment. Green infrastructure is the fabric, when 
woven into an impervious environment that can provide mul  ple stormwater/environmental benefi ts and 
support sustainable communi  es. GI slows water and provides opportuni  es for ground water recharge. 
Conversely, grey infrastructure, such as pipes, convey  water runoff  that o  en accumulates from its source to 
the fi nal des  na  on point - either a watercourse or a wastewater treatment plant. Taking a green approach 
to storm water will help reduce the amount of water entering the sewage system, lessen the number of CSO 
occurrences and help restore a more natural hydrologic cycle. 

Use of green infrastructure across the United States has been steadily increasing, from Prince George’s 
County in Maryland to Portland, Oregon and within municipali  es both large and small in between. The 
popularity of Green Infrastructure across Pennsylvania has been steadily increasing, as well. Philadelphia has 
gained na  onal notoriety for their large scale implementa  on and the use of green infrastructure to not only 
handle storm water but improve neighborhoods. Other communi  es, such as Pi  sburgh and Lancaster, are 
making strides to incorporate these natural processes into their built environments while posi  vely eff ec  ng 
stormwater runoff . 

As skep  cism recedes, the use of green infrastructure spreads throughout municipali  es across the United States.

Prince George’s County, MD

Portland, OR
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Green Infrastructure Techniques 

On the following pages are descrip  ons of several green infrastructure techniques and methods. Most of 
these technologies already have documented success across the United States, Pennsylvania, and even 
Scranton. In ideal situa  ons, these strategies are u  lized in combina  on to provide even more cumula  ve 
benefi ts. Both the strategies and the construc  on costs associated with each strategy are dependent upon 
the site condi  ons (soils, topography, access, etc.), the scale of the project, the project materials (rock, 
mulch, paver types) and the specifi c project scope and vision.

Specifi c to this report, the following headings and corresponding logos, were developed as a way to group 
and organize the green infrastructure techniques described in this document. The headings may vary 
slightly from other regions or from other planning documents, however, the func  onality and design of the 
technique is similar. The logos are used throughout this chapter, as well as, on the demonstra  on project 
sheets, the CSO catchment area case study and the associated green infrastructure mapping.

Pervious 
Pavement

Bio-Reten  on Street 
Greening

Building 
Greening

Water 
Harves  ng

Infi ltra  on 
Bed

Natural 
Habitat

Combined 
Techniques
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Pervious pavements are an alterna  ve to typical asphalt and concrete surfaces and hardscapes. Structurally 
they are s  ll strong enough to allow vehicles to drive over them while also allowing water to infi ltrate into 
the ground. There are several types ranging from brick pavers and porous concrete/asphalt to mul  ple 
grid systems that allow vegeta  on to grow through them. They can be used to replace areas of impervious 
surfaces, however, it is important to have well drained soils under the pavers to ensure water can infi ltrate.

Porous Pavement
This type of paving resembles tradi  onal cement or asphalt, paving. However, when manufacturing this 
product the fi ne materials are le   out and replaced with void space. This enables water runoff  to move 
through the openings in the pavement into a gravel reservoir space where it can percolate into the subsoil. It 
is s  ll structurally strong enough to handle vehicular traffi  c. 

Grid Systems
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Porous Pavement: allows water to pass 
through, into a gravel bed.

Permeable Pavers: The voids in between the 
stones allow water to infi ltrate through them. 

Grid System: A plas  c grid can be fi lled with 
plant material, such as grass, or gravel to 
create a permeable surface. 

Pervious Pavement

A grid system is an interlocking web of small pockets that can be 
used for ground stabiliza  on, grass reinforcement, and gravel 
reten  on. These systems can be made of plas  c or concrete and 
fi lled with either soil and vegeta  on (lawn) or gravel. Commonly 
the plas  c systems are completely hidden under the fi ll material, 
whereas others can create a pa  ern on the surface. With this 
system water has the opportunity to move through the cells, into 
an underground reservoir where it can percolate into the ground. 
Grid systems that are fi lled with vegeta  on can also evaporate and 
fi lter water.

Permeable Pavers
Permeable pavers usually consist of tradi  onal paver stones that 
have void spaces in between them, which are commonly fi lled 
with gravel or sand, that allows water to move ver  cally from the 
surface and infi ltrate into the ground.  

Hillside Farms in Shavertown, PA used a grid system 
fi lled with grass for an overfl ow parking area 
instead of tradi  onal asphalt. The grass fi ts in with 
the farm atmosphere. (Picture above is 1st year of 
growth.)
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Vegetated Swale / Bioswale
A swale is a long narrow depression within the landscape that conveys water.  A vegeta  ve swale or 
bioswale further incorporates and u  lizes plants that help decrease the speed of water and increase 
infi ltra  on into the ground. A pipe quickly carries water away from the site, whereas, a swale increases 
 me of concentra  on. A long swale, with spaced depressions or check dams, is an ideal design because 

it gives water the most opportunity for infi ltra  on into the ground. Narrow spaces adjacent to roadways 
and along parking lots are ideal loca  ons for bioswales. Addi  onally, these swales can help move water 
away from buildings and other structures.  
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Vegetated swale adjacent to a parking lot. Vegetated swale adjacent to a street.

Rain garden
A rain garden is a strategically placed depression in the ground that collects water runoff  from 
impervious surfaces and increases the opportunity for infi ltra  on. Most rain gardens are heavily 
vegetated which facilitates evapotranspira  on and infi ltra  on via plant roots. The plants also help fi lter 
out pollutants and enhance water quality.  Rain gardens vary in shape, depth and size as dictated by 
the size of the drainage, soil condi  ons (clay versus sandy), space available and topography. Na  ve 
vegeta  on is ideal to use because they normally do not require fer  lizer and they are accustomed to the 
climate. Rain gardens also create habitat for na  ve pollinators. Rain gardens, if sized/designed properly, 
should capture and treat a 1” storm event from the contribu  ng watershed.
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The plant roots within a rain garden help infi ltrate water into the 
ground. 

A rain garden implemented in a front yard, next to a roadway can 
help fi lter road runoff . 

Bio Reten  on 
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Street Greening

Stormwater Planter 
A stormwater planter is a vegetated area installed 
within a sidewalk to manage both street and sidewalk 
runoff . The planter is lined with a permeable fabric then 
fi lled with gravel or stone. The top layers consist of soil, 
plants and some  mes trees. The planter is commonly 
surrounded by a concrete curbing and is lower than the 
adjacent sidewalk, allowing water to enter through a 
curb cut. The planters provide opportunity for storage, 
infi ltra  on, and evapotranspira  on. Any excess water is 
then diverted back onto the street or into an overfl ow 
pipe that connects to the stormwater system. 
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Constructed Wetland
According to the Army Corps of Engineers, a “wetland” is “those areas that are inundated or saturated 
by surface or ground water at a frequency and dura  on suffi  cient to support, and under normal 
circumstances do support, a prevalence of vegeta  on typically adapted for life in saturated soil 
condi  ons.  Wetlands generally include swamps, marshes, bogs, and similar areas.”

Constructed wetlands are engineered systems that strive to simulate the water quality improvement 
func  ons found in natural wetlands. Constructed wetlands are eff ec  ve in removing a range of 
pollutants created by urban runoff  and they decrease quan  ty and velocity of runoff  entering water 
bodies during a storm. Throughout the wetland are surfaces that host micro-organisms which are 
eff ec  ve at removing pollutants from water. This process is important in the removal of oxygen 
demanding substances and in the removal of nitrogen through nitrifi ca  on/denitrifi ca  on. The size 
of the wetland and amount of plants eff ects the amount of micro-organisms present and the amount 
of water that can be fi ltered. Addi  onally, plants within the wetland can be an important source of 
pollutant removal through storage. 
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An example of a constructed wetland that fi lters runoff  from an adjacent street.  
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Tree Trench
A Tree Trench runs underneath the side walk, parallel to the curb and at surface view it appears similar to 
a series of standard street trees. However, these tree pits are connected by an underground infi ltra  on 
structure made of structural soils, gravel and/or modular structural cells to form a con  nuous trench. 
The runoff  is stored in the empty spaces between the stones (void space) and helps water the trees prior 
to  infi ltra  ng through the bo  om. Stormwater from the street is diverted to the trench through curb-
cuts while sidewalk runoff  can be diverted through permeable pavers between tree wells. If capacity is 
reached, excess runoff  can be diverted into an exis  ng storm drainage system. 
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Bumpout 
A bumpout is an extension of the curb that protrudes into the street crea  ng extra space for pedestrians 
and/or landscaping. When used for green infrastructure, they are normally comprised of a stone base that 
is topped with soil and plants. A curb-cut brings water from the street into the vegetated area where it can 
be stored, infi ltrated, and taken up by plants. Any excess water can exit the bumpout and con  nue down 
the road to another bumpout or exis  ng stormdrain. Bumpouts are o  en located near intersec  ons in 
the spaces already dedicated as “no parking here to corner” areas. Thus, they help create larger and safer 
intersec  ons for cars and pedestrians, and they o  en do not relocate on-street parking. Any vegeta  on 
planted in the bumpout would be shorter to ensure the line of sight for traffi  c is not blocked. 
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An example of a vegetated bumpout at an intersec  on. Water fl owing through a curb cut into a bumpout.



99Green Infrastructure Inventory & Analysis

Green Roof
A green roof implies a building has a roof that is par  ally or completely covered in vegeta  on. Instead 
of rain water fl owing directly into drains and down to the sewage system it has the opportunity to 
be absorbed by soil and plant material. If there is too much water for the vegeta  on to absorb and 
evapotranspirate, it moves to a downspout a  er being slowed and fi ltered by the plants. A green roof has 
many other benefi ts including insula  on of the building, aesthe  cs, crea  ng habitat and reduc  on of the 
heat island eff ect when in an urban se   ng. A properly func  oning green roof also protects the underlying 
roof and prolongs its lifespan. 

A green roof is generally made up of a waterproof membrane, plan  ng material, and vegeta  on. There 
are two types of green roofs: intensive and extensive.  Extensive green roofs are light weight with 
herbaceous vegeta  on and normally 3 to 5 inches of soil or plan  ng medium.  They are commonly made 
of a light weight material with minimal organic mater. Therefore, the plants suitable to these types of 
roofs are hardy, shallow-roo  ng varie  es that can survive in poor, dry condi  ons. Common varie  es used 
are sedum and delosperma because they are succulents and retain water during dry spells. Plants used on 
these roof are o  en low maintenance if the roof is in a loca  on that is diffi  cult to reach. 
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Diagram of an extensive roof with layers consis  ng of 
vegeta  on, growing media, fi lter fabric, drainage layer, root 
barrier and waterproofi ng membrane at the base. View of an extensive green roof made of low growing vegeta  on.
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Building Greening

Intensive green roofs have a minimum of 5 inches of soil 
and can support a variety of larger plants. Due to the 
increased soil depth, addi  onal structural support must 
be included in the design to hold the extra weight. O  en, 
it is more cost eff ec  ve to install a green roof on new 
construc  on rather than as a retrofi t. These roofs are 
commonly transformed into gardens that can be occupied 
and enjoyed by people. An example of an eff ec  ve 
intensive green roof is the one on top of Chicago’s City Hall 
that is used for func  onal purposes like absorbing rainfall 
and protec  ng the roof, as well as, crea  ng a peaceful, 
elevated green space. 
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Data collected from Chicago’s City Hall’s green roof 
indicate that the roof not only reduces stormwater runoff  
by 50 percent, but signifi cantly reduces energy use and 
saves the City approximately $5,500 annually on hea  ng 
and cooling expenses.22
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Downspout Planter
A downspout planter is a decora  ve planter that is irrigated by the runoff  from a building. The container 
itself is fi lled with gravel, soil and vegeta  on and it has an overfl ow that allows excess water to fl ow back 
into the storm water system. In areas where downspout disconnect is not possible, due to space available 
or other site factors, a planter can be used to absorb some of the water runoff  while increasing the  me 
of concentra  on. These can be a variety of shapes and sizes and made from various materials like metal, 
plas  c or wood. These planters are built with their own irriga  on system and can be used to improve the 
aesthe  cs of a yard or building. 

ht
tp

://
w

at
er

.e
pa

.g
ov

/

Downspout Disconnect
In many urban areas, rainwater hits a buildings roof, enters a 
downspout and is sent directly into the storm or combined sewer 
system. Instead of allowing the water to directly enter the system 
the downspouts can be disconnected, which gives stormwater 
the opportunity to sheet fl ow and infi ltrate into the ground. 
For disconnec  on to be possible there must be suffi  cient room 
available and adequate slope to direct the water away from the 
building or any neighboring buildings. To have the largest impact 
this solu  on can be combined with other green infrastructure 
techniques such as a rain garden or rain barrel. 

When considering the amount of impervious surfaces that are 
created by buildings, the impact that downspout disconnect can 
have on an urban area would be large if implemented on a city 
wide scale. It is easiest to implement on buildings that have gu  ers 
on the exterior of the building and this can become a rela  vely 
inexpensive way to increase the  me of concentra  on of runoff . 
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Example of a downspout that is disconnected 
and direc  ng water away from the building into 
a lawn area. 

A downspout planter can be located next to a building. Incorpora  ng the planter into the downspout is another op  on when room is 
limited. 

ht
tp

://
ro

ck
nr

ol
lp

ro
bl

em
s.

fil
es

.w
or

dp
re

ss
.c

om

Bernie McGurl, LRCA, completes a downspout 
disconnect demonstra  on project.
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Rainwater harves  ng is simply the capture and reuse of rainwater. The scale and goals 
of the project, residen  al applica  on versus commercial, determines the size of the 
holding tank. This type of green infrastructure provides supplemental water supply 
while reducing potable water needs and stormwater discharges. 

Rain Barrel
A rain barrel can be connected to a down spout and take water runoff  from a building 
to hold in a container for use at a later point. Commonly the barrels have a 55-gallon 
holding capacity and are used on smaller buildings/houses and used for gardening or 
lawn irriga  on. Even though the term is refers to a barrel the container used to store 
water can be a variety of shapes, sizes and materials. In order for a rain barrel to be 
eff ec  ve at reducing stormwater runoff  the water captured should be used and the 
barrel empty by the next rain event. Rainbarrels can be purchased at local hardware 
stores or easily constructed by homeowners. Recycled food shipping containers, like 
those used for olives are an ideal size. 

Bag
A fl exible rain barrel can also be used to collect water. This is basically a water storage 
unit that can be fi lled with water and will collapse when emp  ed. This can be hidden 
in places such as under a porch and put away when not in use.

Cistern 
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Rain Water Harves  ng
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Dry Well
A dry well is an underground storage system that takes water runoff  from 
impervious surfaces, provides storage room and facilitates infi ltra  on. 
It is commonly fi lled with gravel to ensure plenty of void space and is 
located in permeable soils. The size will change depending of the surface 
area being treated.  When the well is fi lled the overfl ow will be directed 
into the exis  ng stormwater system to prevent any fl ooding. This is not 
ideal for treatment of sediment laden water.  

French Drain
A french drain is a trench fi lled with gravel that has a perforated pipe 
running through it. The drain takes water away from an impervious 
surface moves it through the pipe, into the gravel and provides the 
opportunity for the water to move into the void space and infi ltra  on 
into the ground. 
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Infi ltra  on Bed

A rain barrel a  ached to 
downspout.

Water harves  ng bag

A cistern is a larger water volume holding container that is a  ached to a building and is commonly located 
underground. They collect a larger amount of stormwater runoff  that can be used for gray water purposes 
throughout the building such as toilet fl ushing. The typical size for a cistern ranges between 5,000  and 
10,000 gallons making them ideal for larger structures. Capturing this water helps slow the  me it takes to 
reach the sewage system and reduces the buildings reliance on potable water. 
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A french drain before it is covered with dirt. 

Above ground cistern.
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This large category refers to the  crea  on, preserva  on, management, conserva  on and restora  on of 
natural habitats. 

Riparian Areas/Floodplains

Riparian Buff ers
Riparian vegeta  on is a cri  cal component of a healthy stream system. Riparian areas maintain aqua  c 
food webs, provide habitat for fl ora and fauna, assist with reducing chemical and thermal water pollu  on, 
and increase bank stability and fl ood control. Maintaining natural vegeta  on is the most eff ec  ve and 
inexpensive form of erosion preven  on control and water quality treatment and is especially important 
in sensi  ve areas like stream corridors.23 Thus, the main priori  es for the City and their MS4 system 
obliga  ons are to conserve exis  ng width and to increase buff er zone width, wherever possible. 
Techniques to accomplish this may include conserva  on easements, avoidance, restora  on, land 
acquisi  on and enhancement plan  ngs.

Stream Bank Stabiliza  on
Bioengineering can be u  lized as a component within the riparian buff er to help establish vegeta  ve 
cover, as well as, assist with bank stabiliza  on. Despite its name, bioengineering is more hor  cultural 
rather than engineering.24 Soil bioengineering is an applied science that combines engineering design 
principals with biological and ecological concepts to naturally control erosion, sediment and fl ooding 
using healthy, living plant communi  es. 25 Another defi ni  on of Bioengineering as described by Bentrup 
and Hoag (1998)26 is the integra  on of living woody and herbaceous materials with organic and inorganic 
materials to increase the strength and structure of soil. Whereas, engineered approaches are strongest 
the day they are built, bioengineered projects are usually the weakest when built and gain in strength 
each day therea  er. Bioengineered projects also have less maintenance costs over  me because of their 
self-sustaining nature and resiliency. Bentrup and Hoag (1998)26 present a report by Parson that equated 
a fully developed stand of densely stemmed purple-osier willow (Silax purpurea) to a blanket of 6-inch 
angular rip-rap. Although, vegeta  ve protec  on may be adequate where streamfl ow veloci  es do not 
exceed 8 feet per second, structural and bioengineering techniques should be considered with veloci  es 
greater than 8  /sec.27 Types of bioengineering that may be applicable within the LMT Greenway include 
brush ma  resses,28 live stakes and joint plan  ngs.

Floodplains
Strive to limit disturbance and development in fl ood prone areas. The city should even a  empt to convert 
developed areas back into natural habitats or limit disturbance to recrea  on and park land.

Natural Habitats
In an urban context there are small pockets of habitat sca  ered through out a city that can be found in 
spaces like empty lots and along roadways. These can range from woodlands, which can be defi ned as 
an area of land with a high density of trees, to meadows, or a fi eld that is mostly covered with grass and 
other non-woody plants. These habitat pockets are important to keeping natural systems func  oning 
and habitat available for wildlife. Addi  onally, they produce li  le if any stormwater run off  and many 
 mes help absorb excess runoff  from adjacent impervious surfaces all while improving air quality. Heavily 

Habitat Management
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vegetated areas are commonly used to stabilize steep slopes and prevent erosion during heavy rain periods 
as well. Preserving and crea  ng habitat are important components to incorpora  ng natural systems into the 
built environment. 

Woodland Areas 
A woodland would be considered an area of land with a high density of trees that is made up of an upper 
and under story. Woodlands provide habitat and improve air quality, while the high density of vegeta  on 
encourages water absorp  on and fi ltra  on. Within an urban context there is commonly small pockets or 
fragments of a woodland which are important to conserve. Unlike pervious surfaces, these pockets would 
have li  le if any stormwater runoff  and can be used in steep areas that may be dealing with erosion. 

Meadow/Open Field Areas
A meadow can be defi ned as a fi eld that is mostly cover with grass and other non-woody plants. They have 
high ecological importance because they provide food and shelter for a variety of organisms. 

Recrea  on/Parks Areas
Parkland and trails are important within the context of a large scale green infrastructure network. These 
systems are o  en comprised of the natural habitats described above. These areas also have poten  al in 
urban environments to capture and treat stormwater. Greenways and Corridors along the Lackawanna 
River and tributary streams are important recrea  on connectors and possible loca  ons for stormwater 
management.  

Sustainable trail through the Moosic Mountain Nature Preserve. Shows 
incorpora  on of sustainable recrea  on, with preserva  on of woodland and open 
fi eld areas. 
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Why Use Green Infrastructure?  

Urban development increases the amount of impervious 
surfaces, such as asphalt roads, roofs and concrete sidewalks. 
These surfaces concentrate stormwater runoff , increase water 
pollu  on and reduce natural infi ltra  on poten  al. 

The common gray infrastructure approach to stormwater 
management, tends to disrupt the natural hydrologic cycle 
because water hi   ng impervious surfaces either runs into a 
stormwater system or a combined sewer system. These systems 
increase the quan  ty and fl ow of runoff  into watercourses or 
remove water from its natural watershed, respec  vely.

Increases in stormwater runoff , causes more CSO ou  alls to 
occur and jeopardizes the health of the receiving waters and 
ecosystems. Even the separated storm water system is nega  vely aff ected by the extra runoff . Instead of having 
 me to absorb into the ground as it moves toward a water source, water enters a pipe and it is sent to the river 

with no chance for absorp  on or fi ltra  on of pollutants and the increased veloci  es exacerbate erosion.

One study found that in general, green infrastructure is just as eff ec  ve at removing pollutants from stormwater, 
reducing peak fl ows, and mi  ga  ng fl ooding and sedimenta  on as gray infrastructure, but on average costs 
5-30% less to construct and is approximately 25% less costly to maintain over the life cycle of a project

Gray infrastructure will always be needed, however, there is a need to evaluate the incorpora  on of green 
infrastructure into a stormwater system, as a means to address cost savings, improve water quality and a  ain 
permit requirements.

Environment
Green infrastructure has the ability to deal with many of the issues created by the tradi  onal gray water 
infrastructure implemented in many ci  es. By dealing with water on site, instead of carrying it away, there is 
opportunity for it to absorb into the ground and fi lter out excess pollutants. Along with this, slowing the speed 
that water reaches a river or stream reduces the chances of fl ooding. By using green methods to capture water 
we can reduce our use of municipal water or recharge groundwater, an important water source in the United 
States. While fi ltering and infi ltra  ng water, the vegeta  on used in some of the green infrastructure would also 
a  ract and create habitat for small wildlife such as bu  erfl ies and birds. 

Economically
Green infrastructure is also capable of benefi  ng a city economically. O  en, when comparing a green 
infrastructure plan with a gray one, the green solu  ons are less costly. The reason for this diff erence is  gray 
infrastructure o  en needs more grading and built materials such as piping and deten  on facili  es. Spending 
less money on green infrastructure and s  ll mee  ng the goals of the SSA Long Term Control Plan is an op  on 
the SSA wants to consider.  

Community
Addi  onally, the dual purposes of green infrastructure can benefi t the surrounding community. When green 
infrastructure is implemented it has the poten  al to convert an unused area into an enjoyable green space, 
while s  ll dealing with storm water runoff . The addi  on of plant life, whether to a sidewalk or small park, makes 



105Green Infrastructure Inventory & Analysis

a space more enjoyable to be in. 

Green infrastructure has the ability to benefi t the city environmentally, socially, and economically. Having a 
green approach would move toward improving surface and ground waters; eventually producing a healthier 
water way for animals and aqua  c life, and have posi  ve eff ects down to the Chesapeake Bay. 

There have been other ci  es and municipali  es that have successfully implemented green infrastructure 
techniques: 

Burnsville, MN
A study was conducted to determine the eff ec  veness 
of rain gardens on stormwater management. The 
study involved monitoring two similar residen  al 
areas. One was considered the study’s control site 
while the other was fi  ed with 17 new rain gardens 
within 5.3-acre neighborhood. The rain gardens were 
sized to accept the fi rst .9 inches of rainfall runoff  
from the impervious surfaces in the subwatershed 
for each storm event. Runoff  rates and volumes were 
collected using area-velocity fl ow meters in the storm sewer pipe at the outlet of each watershed. Automa  c 
samplers were also set up to collect water quality samples at each of the watershed monitoring loca  ons. In 
the end the conclusion of the study was that the rain gardens held reduce runoff  volumes by approximately 90 
percent. 30

Chicago, IL
Since 1989 Chicago has been developing into a greener city with the start of the Green Streets program that was 
put in place to improve quality of life, stormwater management, and the urban heat island eff ect. Since then 
several other projects have been taken under by the city such as the Green Roof Program, Green Alley Program 
and Sustainable Streetscapes Programs. Through these projects the city was able to plant nearly 600,000 trees and 
more than 4 million square feet of green roofs had been added. As more projects have been implemented in the city 
developers and associated design, construc  on and manufacturing industries have become more familiar with 
the materials and prac  ces which has increased the cost compe   veness within the development community.31 

Kansas City, MO
The Kansas City Water Services Department has launched a pilot project to demonstrate how stormwater 
improvements can enhance neighborhoods while eff ec  vely handling stormwater runoff . Out of the 744-acre 
combined sewer area, 100 acres was taken as a pilot or sample project. Hydraulic modeling conducted for the 
project indicates the system of BMPs constructed for this project area will reduce the peak runoff  fl ow rate for 
a 1.4-inch storm event by approximately 80%. Approximately 150 BMPs, providing 370,000 gallons of storage 
volume, were completed in July 2012 and are currently being monitored.32 

Washington DC
The district of Columbia is focusing on ge   ng home owners involved in stormwater management and 
implemen  ng green infrastructure. In order to do this an online, interac  ve tool GreenUp DC lets one explore 
local green infrastructure while helping property owners design and plan green projects on their property. 
the eff ort stated a  er a MS4 permit was issued and the district recognized that retrofi ts on public property 
alone would not meet the reduc  ons required. Addi  onally, the eff ort included a stormwater fee based on 
impervious area that can be reduced with the implementa  on of green infrastructure.31
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Current State of Green Infrastructure

Completed Projects

There are a variety of projects throughout Scranton and Dunmore where green infrastructure has been 
successfully implemented. An analysis of how eff ec  ve these projects handle stormwater can be useful 
when designing future green infrastructure projects and determining the cost-eff ec  veness of green 
infrastructure over  me, when compared to gray infrastructure. 

The projects range from small rain gardens, bioswales and dry wells, to green roofs to large cisterns and 
constructed wetlands. Many projects are obvious and are for the public, however, several can not be seen 
because of their loca  on underground. The par  es involved also range from businesses to ins  tu  ons.

Addi  onally, the SSA has started to embrace green infrastructure techniques as well. They installed a green 
roof at their treatment plant and they are currently construc  ng tree pits.

Without a formal green infrastructure program or plan and without any incen  ves for green infrastructure 
currently available, the number of green infrastructure projects in the greater Scranton area is respectable. 
They also show the interest and eagerness the city has to incorporate green prac  ces into the built 
environment. However, there is obviously room for growth and installa  on of improved methods.

There are 30 city-owned parks, several parks in the Borough of Dunmore, the county-owned McDade park 
that are found within the project area. There is a por  on of the forty-mile Lackawanna River Heritage 
Trail that links communi  es within the Lackawanna Valley. There is also protected watershed land, Lake 
Scranton, wetlands, woodland and vacant lots undergoing various levels of succession. Collec  vely, all 
these features represent the green infrastructure network of the project area. However, as explained 
previously, the narrowed focus of this report inventory in specifi c to the green infrastructure techniques 
used to address stormwater. Stormwater basins and underground pipes built as permit requirements are 
not included.    
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NO. NAME LOCATION WATERSHED/ 
CSO CATCHMENT 

GREEN
INFRASTRUCTURE

1. Saint Joseph’s Center
(2010) Blakely St., Dunmore Meadow Brook Bioswale

2.
The Commonwealth 
Medical College 
(2009)

Pine Street,
Scranton

Lackawanna
Corridor Cistern; Rain Garden

3. Fellow’s Park (2010) Main Ave.,
West Scranton

Lackawanna 
Corridor Dry Well

4. Mt. Pleasant Business 
Park (2008)

Providence Rd. 
Scranton

Lackawanna
Corridor Constructed Wetland

5. Street Tree Pits, SSA 
(2013) Mul  ple Mul  ple Drainage 

Areas Tree Trenches

6. SSA Green Roof (2010) Breck Street Lackawanna 
Corridor Green Roof

7. Marywood University Upper Green Ridge,
Scranton

Lackawanna 
Corridor

Subsurface Infi ltra  on Beds; 
Green Roof; 

8. University of Scranton Hill Sec  on, 
Scranton Roaring Brook

Several LEED buildings;
Rain gardens; Subsurface 
Infi ltra  on Beds; 
Bioswales; Green Roof 
(under construc  on)

9. Green Ridge Health 
Care Center (2012)

Boulevard Avenue, 
Scranton

Lackawanna 
Corridor (Carter 
Creek)

2,485 sf Infi ltra  on Basin;
2,480 sf Infi ltra  on Trench

10. Green Ridge Personal 
Care Home (2012)

Boulevard Avenue, 
Scranton

Lackawanna 
Corridor (Carter 
Creek)

2,700 sf Rain garden;
5,580 sf Infi ltra  on Trench

11. Jewish Home Vine Street,
Scranton Roaring Brook Subsurface infi ltra  on beds

12. Dunmore High School Dunmore Street Meadow Brook Subsurface infi ltra  on beds

13. Dunkin Donuts (2009) Mulberry & Miffl  in 
Avenue, Scranton

Lackawanna 
Corridor Rain garden

14. Lackawanna River 
Heritage Trail (2012)

Along Lackawanna 
River, Scranton

Lackawanna
Corridor Rain gardens

15. Nay Aug Park, City of 
Scranton (2013)

Hill Sec  on, 
Scranton Roaring Brook Rain gardens

16. Elm Park United Meth- 
odist Church (2013)

Jeff erson & Madison
Scranton Roaring Brook Rain garden

17. Holy Rosary Church 
(2011)

North Scranton 
Street Legge  ’s Creek Infi ltra  on Bed

18. Geisinger CMC (2014) Mulberry Street,
Scranton Roaring Brook Pervious Pavers,

(under construc  on)

Exis  ng Green Infrastructure Projects

This chart and supplemental map can be removed and used as a tour of exis  ng green infrastructure within Scranton/Dunmore.
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The University of Scranton
Has several LEED-cer  fi ed buildings, rain gardens and subsurface 
infi ltra  on beds throughout their campus. Rain gardens and bioswales 
are located along the pedestrian por  on of Clay Avenue and in 
associa  on with the new Science Center.

Dunkin Donuts
Installed a rain garden in 2009. It appears the original plants have been 
removed and the rain garden is currently just mulched. This highlights the 
fact that rain gardens do need some form of ongoing maintenance. The 
system most-likely promotes infi ltra  on, and mulch does help remove 
pollutants; however, it now lacks a biological fi ltra  on component that 
plants provide.

Marywood University 
Marywood installed a green roof atop their School of Architecture 
building. This gives not only provides benefi ts for stormwater 
management but also helps protect the roof, insulate the building, and 
provide educa  onal opportuni  es for students. 

The Scranton Lackawanna Industrial Building Corpora  on 
SLIBCO installed a constructed wetland to capture overfl ow runoff  
from one of their building pads. It also captures runoff  from the 
Scranton Expressway. The wetland has plants, like ca  ails and so   rush, 
for nutrient/pollu  on removal and slow-moving open water, which 
promotes se  ling of suspended solids.

Elm Park United Methodist Church
The church is working on comple  on of a master site plan for the 
en  re grounds. Currently, they  installed a simple grass depression that 
captures runoff  from the adjacent parsonage building. This area will 
be further enhanced with plan  ngs and permeable hardscaping for 
increased func  onality as a gathering space. 

SSA Tree Pit Project 
The SSA is installing several tree pits through out Scranton to help store 
and infi ltrate runoff . These pits are small but cumula  ve impacts from 
mul  ple installa  ons will have benefi ts to the CSO and MS4 systems. 
    - Cedar Avenue & Ripple Street  - Cedar Avenue & Breck Street
    - Locust Street & Remington Avenue - Locust Street near Schimpff  Court
    - Theodore Street & Church Avenue  - Spring Street & Hollister Avenue
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Highlighted Exis  ng Projects
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Commonwealth Medical College 
During a storm, water is directed from the roof to a cistern that can 
hold up to 10,000 gallons. This gray water is reused to fl ush toilets and 
for irriga  on. Once the cistern is fi lled, excess water is diverted into a 
rain garden in front of the building.  All other gu  ers empty into custom 
concrete dissipater boxes and into the large rain garden. Provides a 
unique entranceway to this LEED-cer  fi ed building.

Green Ridge Health Care Center 
A rain garden is under construc  on at the main entrance of the facility 
and helps remove storm water from the CSO system.

St. Joseph’s Center
This project is best described as a retrofi t of an old parking lot with green 
infrastructure. Bioswales planted with River Birch and Red Chokeberry 
were sawcut into the exis  ng asphalt to remove impervious area and 
capture runoff . Helps remove water from the CSO system in Dunmore.

Scranton Sewer Authority 
The SSA installed a green roof during renova  ons to an exis  ng building. 
This site serves as a demonstra  on project and an educa  onal tool for 
the community. The roof has recently been installed and is s  ll growing. 

Lackawanna River Heritage Trail
This is a good example of handling stormwater runoff  on-site and within 
a recrea  onal parcel. Rain gardens and gravel swales were installed to 
fi lter and slow stormwater runoff  from the new asphalt trail. Helps the 
MS4 system.

Fellows Park
During park renova  ons, a sub-surface infi ltra  on bed was installed 
to capture runoff  from a newly renovated and paved parking lot. This 
reduces the amount of  surface runoff  down the adjacent alley to the 
CSO system.



111Green Infrastructure Inventory & Analysis

Green infrastructure has poten  al to become a integral part of how Scranton and Dunmore treats 
stormwater. Green infrastructure projects can be catalysts to help transform streetscapes and run-down 
areas into safer, healthier, and more-aesthe  cally pleasing centers and corridors. Not only will green 
infrastructure improve water quality but it can also improve quality of life in these urban areas. At the broad 
scale, it can enhance the overall network of green spaces from parks and riparian areas to the crucial links 
and corridors through green streetscapes and trails.  

The fi nancial issues facing Scranton and Dunmore are large and as they con  nue to plan for the future we 
envision new leaders with thinking and ac  ons that shi   from reac  ve to proac  ve. Green infrastructure 
represents this shi  . We envision green infrastructure is used with each new project and renova  on project. 

We envision an urban environment with renovated streetscapes that are aesthe  cally pleasing and 
pedestrian-friendly, well-maintained and numerous park lands providing passive and ac  ve recrea  on 
opportuni  es, vibrant and clean urban center thriving with businesses and an underlying network of green 
infrastructure that helps dually achieves these goals and manage stormwater.

We envision a true community eff ort, where green infrastructure is implemented on many levels from 
municipals to residen  al for a common good. 

Vision for Green Infrastructure

Connec  ng the built and natural environment. 
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Green infrastructure off ers a range of benefi ts from water infi ltra  on to storage/reuse of rainwater, to the 
control of stormwater runoff . Green infrastructure can be u  lized within varying loca  ons and at many 
diff erent scales, from small residen  al lots to large city parks and open space. The fl exibility of green 
infrastructure within several se   ngs and areas is briefl y discussed below. 

When determining the loca  on of opportuni  es, the fi rst focus should be on city owned parcels because 
they should be the easiest to implement green infrastructure. Next, public land and the street right-of-way 
should be considered because community enhancement can be an added benefi t integrated with stormwater 
management. Addi  onally, these areas should be a focus because of the amount of runoff  created by them. 
When analyzing stormwater issues in the city of Philadelphia it was es  mated that 40% of stormwater was 
created by the right of ways. The next opportuni  es are within commercial buildings or ins  tu  ons that 
occupy large impervious surfaces like roof tops and parking lots. Lastly residen  al proper  es should be 
considered, unless they show interest in green infrastructure (this refers more to individual projects, rather 
than large programs like downspout disconnect. 

Park Land
Park lands, within urban se   ngs, o  en represent the largest pockets of open space. There are several parks 
throughout Scranton that can be used to infi ltrate, slow and fi lter stormwater runoff . Many of the parks have 
green space that is under u  lized and can be converted into a rain garden or vegetated swale to take the 
street runoff  and give it the opportunity to be absorbed. Installing these gardens would also add value to the 
parks. Over all the goal should be to look for opportuni  es to redirect water off  of the streets into parkland or 
at minimum keep stormwater runoff  from parks out of the storm drains. 

City of Scranton owned: 
 Allen Park    Cayuga Field and Playground  Chic Feldman Field
 Clover Field   Connell Park    Connors Park 
 Duff y Park   Fellows Park    Grace St. Playground 
 Jackson Terrace Park  James P. Connors Park   Jim Crowley Park
 The Lookout   Billy Barre   Park   Nay Aug Park
  Paul Ross Field   Powderly Park    Rockwell Park 
 Sturgis Park   Theodore St.    Tripp Park 
 Weston Field   Weston Park    Robinson Park
  Oakmont Park   Woodlawn Islands   Sunset Islands
 North Scranton Mini Park Novembrino Park   Penn Ridge Swim Complex 

Borough of Dunmore owned:
 Tank Memorial  Monroe Park & Dunmore Community Center
 
Lackawanna County Owned:
 McDade Park
     
Vacant Lots
Throughout the city are plenty of opportuni  es to convert unused vacant lots into pocket parks that handle 
stormwater from surrounding structures and impervious surfaces. O  en, these lots border roadways and are 
cut off  from street runoff  by a curb or sidewalk. By giving water the opportunity to enter the site, u  lize green 
infrastructure, and over fl ow back to the street when fi lled, a large por  on of water is stored or infi ltrated 

Opportunities for Green Infrastructure
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Alleyways
A green alley program can benefi t the city of Scranton and Dunmore especially in the downtown district. O  en 
alleys are paved and le   without a purpose, however, with planning they can be converted into a space that 
benefi ts the surrounding neighborhood and community. Instead of having an asphalt drive, a small vegetated 
pocket park or pedestrian path can be implemented that can serve the purpose of connec  ng businesses and 
other green infrastructure while handling stormwater runoff . In high traffi  c areas, permeable pavers can be 
used in the place of tradi  onal pavement.

and removed from the system or is greatly slowed. Simply sending 
water through a vegetated swale would make a large diff erence in 
the  me it takes to enter the MS4 or CSO system. Other methods 
such as rain gardens or infi ltra  on trenches can be u  lized along 
with pervious pavers when paths or hardscape is needed. Several 
of the parcels are owned by the city, however many are privately 
owned. Incen  ves or partnerships can be used to fi nd common 
ground that will benefi t both par  es. By including paths and 
spaces for people, some parks can be enhanced and provide a 
more enjoyable space for those in the neighborhood. The ability 
of green infrastructure to serve dual purposes of stormwater 
management and community enhancement make it an op  on 
that should be considered for all public space. Addi  onally, the 
spaces can be used as educa  onal devices to increase awareness 
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Example of curb extensions incorporated into a street intersec  on. Unused area on sidewalk converted into vegetated swale. 

Streetscaping
Green infrastructure elements can be applied throughout a streetscape to store, infi ltrate and evapotranspire 
stormwater. Extra or unused space along roadways provide opportuni  es to fi lter and infi ltrate stormwater. 
O  en a por  on of a large side walk can be converted into a vegetated strip or garden that will slow and fi lter 
runoff . These areas will not only help with water but will also improve sidewalk atmosphere and life, crea  ng 
a barrier between pedestrians and traffi  c. Curb extensions into the road when there is extra room or unused 
parking can also become vegetated areas. These will not only improve sidewalk life but can also be used to 
narrow a roadway if traffi  c speed is an issue. Tree infi ltra  on pits are viable as well.
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of green infrastructure techniques and involve the community in stormwater management. Where possible, 
agreements with neighborhood groups or homeowners can be used to assure maintenance. 

A curb cut that allows water to enter a site. The 
painted pavement makes the use of the curb cut more 
obvious to the public. 

Several streets in Scranton are prime candidates for street greening because several once has an ac  ve trolly 
line. These streets, like S. Washington Ave., are wide, leaving room for a redesign with green infrastructure and 
improved biking/pedestrian lanes. 
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The impact of the Center Street Improvement Project 
in Downtown Scranton is posi  ve and fi nancially 
benefi cial. This alley has new businesses and it has an 
urban vibe during First Friday events. It is a gateway to 
the Hilton Hotel and is a mul  -use event space, as well 
as, a corridor for both vehicles and pedestrians. The 
only benefi t not provided by this alley is stormwater 
reduc  on. Had pervious pavers been u  lized rather than 
stamped concrete this alley could provide an added 
benefi t to the City and SSA. Another missed opportunity 
is at Oakford Court Alley, which was recently paved 
with no stormwater controls or pedestrian/aesthe  c 
improvements.

Example of a green alley using permeable pavers and vegeta  on. 

Parking Lots
O  en the func  onal requirements of a parking lot, to maximize parking and vehicular circula  on, is the only goal 
for a lot design. When this happens, pedestrian circula  on, adequate landscape areas and green infrastructure 
to handle stormwater is o  en overlooked. However, many  mes there is opportunity to implement green 
infrastructure, such as vegetated swales and rain gardens to be  er handle the runoff , and to create a more 
enjoyable space without compromising func  on. An example of a parking lot implemen  ng green infrastructure 
is the Saint Joseph’s Campus on Blakely street. What was once concrete parking dividers were converted into 
vegetated strips that fi lter storm water from the asphalt. Another approach is changing the material used to 
build the parking lot. Using permeable pavers or porous pavement, even if only in the parking spots, can make 
a large diff erence in the amount of water running off  the surface. Municipal ordinances can even be adjusted 
to force minimally used, overfl ow lots to be constructed with pervious surfaces. 
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Commercial/Ins  tu  onal Buildings
Commonly, commercial and ins  tu  onal buildings have larger square footage and are surrounded by a high 
percentage of impervious surfaces. There are many opportuni  es to handle the stormwater created by the roof 
top.  On many buildings, especially newly constructed, it is possible to fi t the building with a green roof. This will 
allow water to be fi ltered and absorbed before entering a downspout. Excess roof runoff  can then be directed 
into bio-reten  on areas to infi ltrate. Another approach the building can u  lize is a large cistern that reuses the 
water for gray water throughout the building. Addi  onally, the impervious surfaces surrounding the building 
can be directed toward bio-reten  on which will help infi ltrate water while fi ltering out pollutants. When space 
is not available for bio-reten  on the use of pervious pavement and underground infi ltra  on beds can be used 
to handle storm water. The poten  al to handle runoff  from the parking lots associated with this facili  es was 
previously discussed. 

Pervious pavers replace the parking spaces.  Raingarden located next to a parking lot. The overfl ow is sent into 
the catchbasin.
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Riparian Buff er Lands and Flood Plains
The lands located next to creeks and the Lackawanna River in Scranton commonly consist of levees and fl ood 
control techniques. While many green infrastructure techniques, such as pervious pavement aren’t op  mal 
because of risk of fl ooding and fi lling of void spaces, the best opportuni  es for riparian lands are habitat 
conserva  on, restora  on of woodlands, meadows and constructed wetlands. Many parcels can be transformed 
into more natural stream banks that create habitat while s  ll managing fl ooding. Instead of just u  lizing a berm 
to hold back water the banks can be sloped more gently and planted to allow more room for water and u  lize 
vegeta  on to slow and fi lter water. Tiers of land can be created and converted into wetlands to handle excess 
water while helping fi lter excess pollutants. Healthy and diverse buff ers are crucial habitats that directly benefi t 
wildlife and water quality. Any exis  ng buff ers should be protected and conserved.   
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The sec  on above illustrates a more natural river banks that has diff erent fl ood zones, levels and vegeta  on. 
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Residen  al Lots
Small steps can be taken within individual lots to decrease or slow the amount 
of stormwater runoff . With a large amount of residen  al parcels in Scranton and 
Dunmore, residents have the poten  al to impact stormwater both posi  vely and 
nega  vely. The green infrastructure that a homeowner can use will vary from 
site to site but there are plenty of op  ons. The fi rst steps would be determining 
how much runoff  is created by the building or impervious surfaces and where 
this excess water fl ows too. From there the amount of room available and other 
constraints on the site, such as adjacent buildings, should be considered. 

If room is available working landscapes, such as rain gardens or vegetated swales, 
can be used to encourage water infi ltra  on. When possible this can be combined 
with downspout disconnect however on several of the residen  al lots this may 
not be possible because of steep slopes and proximity of adjacent structures. 
Downspouts should not be disconnected if they will discharge back toward the 
building or have poten  al to cause water damage on an adjacent parcel. If space 
is limited an easy but s  ll eff ec  ve approach is the use of a rainbarrel to collect 
stormwater that can be used later to water a lawn or garden. If water from a 
rainbarrel would not be used regularly a down spout planter can be u  lized to 
fi lter and absorb some water while crea  ng a planter with a built in irriga  on system. Another op  on available, 
especially when construc  ng a new parcel, is to reduce the amount of impervious surfaces.  An example would 
be to replace a small drive with permeable pavement.  These surfaces can resemble asphalt or concrete and 
appear like a regular drive, or can be made of a reenforced grid system fi lled with vegeta  on or gravel. Simply 
reducing the amount of impervious surfaces would have cumula  ve benefi ts when used in several loca  ons 
and on many parcels. 

A downspout being directed into a 
rainbarrel.
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Proposed Recommendations and Strategies

Recommenda  ons

The success of green infrastructure within municipali  es across the country and within Pennsylvania 
provides valida  on for the posi  ve benefi ts of green infrastructure use within a stormwater management 
system. Green infrastructure may not be able to control and manage stormwater completely, however, 
it should be u  lized in conjunc  on with gray infrastructure. The poten  al for green infrastructure within 
Scranton/Dunmore and the specifi c benefi ts to the SSA should be explored. 

There is poten  al that green infrastructure can supplement and compliment the exis  ng and proposed gray 
infrastructure and save money in the long term. The phasing strategies by the SSA provide the opportunity 
to pursue less expensive and more benefi cial green infrastructure approaches. The SSA is already proposing 
to invest a minimum of 5 million dollars over the next 10 years on green infrastructure.  The SSA is 
interested in using this money for demonstra  on projects to determine the real benefi ts to Scranton’s CSS. 
This document iden  fi es 15 demonstra  on projects that highlight several green infrastructure techniques. 

Although construc  on is o  en viewed as the fi nal step for most projects, monitoring is the paramount phase 
for these demonstra  on projects. Without monitoring the SSA cannot fully document the complete benefi ts 
that green infrastructure has on stormwater management, specifi cally the amount of stormwater being 
retained.  Once monitoring quan  fi es the impact of green infrastructure on stormwater reduc  on, then the 
amount of proposed gray infrastructure, such as culverts for storage,  can then be adjusted. Reducing gray 
infrastructure and increasing green infrastructure has poten  al to save the SSA and ratepayers money while 
s  ll a  aining permit requirements. 

In order for green infrastructure to have the largest impact it should become an integral part of all new 
construc  on projects, as well as, any renova  on and enhancement projects. Taking the ini  a  ve to handle 
stormwater on site can have cumula  ve posi  ve impacts on the CSS/MS4. For example, as sidewalks and 
streets need improvements, green infrastructure in the form of infi ltra  on beds, bio-swales, and pervious 
pavers should become an important component of the design. As men  oned in ‘our vision’ encouraging the 
integra  on of green infrastructure in development would facilitate a proac  ve way of thinking by the City.  

The implementa  on of green infrastructure and restora  on projects by public agencies on public lands or 
within right-of-ways will have an impact on stormwater management. However, par  cipa  on from private, 
non-profi t and commercial residents is s  ll required.  Otherwise, the SSA and the City will be forced to rely 
on tradi  onal gray infrastructure to meet EPA mandates. This means the costs outlined in the SSA Long-
term Control Plan will be realized. Addi  onally, these costs are related solely to the CSS and not the MS4, 
which would also need costly upgrades. To reach the full benefi t of green infrastructure we recommend a 
partnership program to encourage a more encompassing network of green infrastructure at all levels. 

Green Infrastructure Partnership Program
A new program can be ini  ated, that promotes collabora  on between the SSA and the City with developers 
and residents for the implementa  on of green infrastructure techniques. Within this mutually benefi cial 
program, members may have access to direct funding, grants, incen  ves or in kind services to take their 
green infrastructure ideas from concept to construc  on. Interested par  cipants must apply to the SSA/City 
for review and considera  on. The top projects will be awarded based on cost, the benefi ts to the CSS/MS4, 



117Green Infrastructure Inventory & Analysis

partnership stability, maintenance plans, and project support. To Involve the community further, yearly 
awards can be given that highlight exemplary projects and their benefi ts.    

Following is a list of community members that have already shown interest in being part of the solu  on 
and they are willing to learn how they can work with the City and the SSA to reduce their stormwater 
footprint. 

 The Scranton Memorial Library  The Immaculate Heart of Mary
 The University of Scranton   The Elm Park United Methodist Church

Demonstra  on Projects 

There are many opportuni  es for municipali  es, residents and businesses to deal with stormwater on site, 
before le   ng it fl ow into the stormwater system. Several demonstra  on projects have been highlighted 
to showcase poten  al use of green infrastructure techniques at a variety of loca  ons within both CSS 
and MS4 areas. These projects by themselves cannot prevent a CSO overfl ow event, however, the most 
benefi cial green infrastructure system consists of many small projects that cumula  vely have posi  ve 
eff ects on stormwater. 

Methodology
Several key components were u  lized when priori  zing poten  al green infrastructure projects and 
ul  mately deciding upon demonstra  on projects.

The project team considered and assessed the following:

Is the project located within a CSO catchment area?• 
Is the project within a CSO catchment area that is listed as Phase B and/or Phase C as determined by • 
the SSA long-term control plan?
Is the project located on city-owned land or on public land?• 
Is the project cost eff ec  ve and func  onal? • 
Does project have a dual func  on of stormwater management and community enhancement?• 
Is the project in a visible loca  on that increases its educa  onal poten  al?• 

All proper  es owned by the City of Scranton and the Borough of Dunmore were visited to iden  fy any 
poten  al opportuni  es for green infrastructure. Opportuni  es ranging from preserva  on of exis  ng 
condi  ons to the installa  on of rain gardens were documented for both CSS and MS4 areas. The inventory 
sheets along with a map of the parcels are included in Appendix C. 

Public property became an important fi rst focus because green infrastructure can be implemented 
without the need to acquire land. Addi  onally, the proper  es range in size and type giving opportunity 
to demonstrate techniques that can be implemented on a variety of loca  ons. Private property was 
also considered for demonstra  on projects if the owner had expressed interest and the parcel could be 
benefi cial to the city. Taking these factors into considera  on a rudimentary analysis of the associated 
opportuni  es for each parcel was completed to determine the most benefi cial projects based on tangible 
results versus cost. Providing examples of a range of green infrastructure techniques also became a priority 
so the most benefi cial techniques can be determined. Fi  een of the top priority Green Infrastructure 
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projects iden  fi ed through this process are explained and described in detail on subsequent pages. 

Overall, ten (10) demonstra  on projects are located within a CSO catchment area; fi ve (5) are located within 
the MS4 system, and one is located within both systems.

The projects were rated based on the following:
Visual/aesthe  cs; • 
Community enhancement poten  al• 
Treatment of what percentage of impervious CSO catchment area• 
Poten  al to increase Time of Concentra  on• 
Loca  on in priority CSO area. Currently CSO areas are more important because it provides • 
opportunity to show cost savings.  
Educa  on poten  al• 
Storage Poten  al• 
Water Quality/Habitat Improvements• 

When deciding which projects should be implemented all the factors that were considered and listed above 
are important, however, the largest considera  on should be the comparison of gallons captured or slowed 
versus the cost. Using this as the main deciding factor, the projects implemented will give the largest benefi t 
to the CSS/MS4 for the smallest price.

Subwatershed Opportuni  es
Mul  ple opportuni  es exist within the MS4 system. There are unlimited poten  al projects along the stream 
banks and riparian areas of the Lackawanna River and Tributary Streams. As explained in Chapter 3, the 
LRCA also completed stream walks of all the tributary streams. They iden  fi ed recommenda  ons for each 
subwatershed that would directly benefi t the MS4. A few stream restora  on projects are also described in 
more detail as demonstra  on projects (Carter Creek and Sweeny Beach).
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Loca  on
Sub-Watershed Area: Roaring Brook
CSO Catchment Area: #73F (Drains to MS4)
Neighborhood: Oakmont 
Address: Debbie Drive

Green Infrastructure Opportuni  es
Current Use: City Park
Stormwater Source: Expansive Asphalt
GI Op  ons: Asphalt removal, bio-swales,    
 rain gardens, permeable pavers, trees

Project Jus  fi ca  on

Site Loca  on

Project Visibility/
Educa  on Poten  al Oakmont Park is an under-u  lized park that is 

dominated by a large sea of asphalt. The site (city 
parcel # 312) is located within the Roaring Brook  
Sub-watershed and CSO Catchment Area 73F. Much 
of the site sheet fl ows to the back right (north) 
corner of the site and towards a house that is under 
construc  on.

MS4 System
Roaring Brook Watershed

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Bio Reten  on     1,050 SF  $ 16,000     6,700
Vegetated Swale (300’ x 6’) 2160 SF  $ 28,000   13,750  
Asphalt Removal  3210 SF  $ 11,250         n/a
Design/Engineering     $   5,000
Total                    $ 60,250   20,450 

A large por  on of the exis  ng asphalt can be removed 
along the perimeter fence as well as around the 
exis  ng gazebo. The asphalt can be replaced with 
bio-swales, vegeta  on and permeable pavers to 
capture runoff  and improve aesthe  cs. Addi  onally 
the vegeta  on can provide habitat and decrease the 
temperature of the park during summer months. 

Asphalt surrounding the basketball courts can be converted 
into a vegetated swale that collects runoff  and reduces overall 
impervious area. (approx. 6’ wide) 

Exis  ng condi  ons of Oakmont Park. The majority of the site is covered by asphalt, which increases stormwater runoff . 

This park would benefi t from a master site plan with 
a green focus. The enhancement of this park can be 
used as an example for public owned spaces that are 
primarily comprised of impervious asphalt of poten  al 
enhancement op  ons. The City or the neighborhood 
associa  on should apply for grant funding.

1 2

3

Drainage Area: 14,500 SF
Impervious Area Treated: 14,500 SF
Poten  al Costs:

Asphalt surrounding the gazebo can become a vegetated 
plan  ng bed that captures stormwater. 
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MS4 System
Legge  ’s Creek Watershed
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Loca  on
Sub-Watershed Area: Legge  s Creek
CSO Catchment Area: #04E (Drains to MS4)
Neighborhood: North Scranton
Address: 394 Legge   Street

Green Infrastructure Opportuni  es
Current Use: Vacant Lot
Stormwater Source: Roadways, Adjacent Buildings
GI Op  ons: Bio-swales,  raingardens, Riparian habitat 
enhancement

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured  
Bio Reten  on   3,000 SF  $ 45,000   19,000
Vegatated Swale (60’ x 6’) 360 SF   $   4,700     2,300  
Curb Cut/Infrastructure    $   2,500         n/a
Riparian Habitat Enhancement   $   5,000        600
Design/Engineering     $   5,000
Total                    $ 62,200   21,900 

Legge   Street is a small residen  al street that slopes 
down toward Legge  ’s Creek in North Scranton. 
The site  is located within the Legge  ’s Creek Sub-
Watershed and CSO Catchment Area 04E. At the end 
of this road there are two catch basins that capture 
and convey stormwater from the road directly into 
the creek. There is a mowed, city-owned parcel (city 
parcel # 28/86) that is not being u  lized and was 
most-likely the site of a razed property. This space can 
be used for a green infrastructure installa  on to fi lter 

Water currently runs along the exis  ng curb and into Legge  ’s 
Creek at the end of the road. In this picture, the transported 
and deposited sediment is visible. 

The exis  ng curb can be cut with a pipe or trench drain extending 
under the sidewalk to allow water to enter the space.

A large por  on of the parcel is mowed lawn that is bordered by 
a wooded edge and Legge  ’s Creek. 

pollutants from stormwater runoff  prior to entry into 
the creek. A pipe extending under the sidewalk, or a 
trench drain can be installed in the sidewalk to direct 
water from the road into a rain garden. Any excess 
water would fl ow from the rain garden into Legge  ’s 
Creek, however, this venture will slow, fi lter and store 
runoff  prior to overfl ow. 

31

2

Drainage Area: 6,350 SF
Impervious Area Treated: 5,120 SF
Poten  al Costs:
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CARTER CREEK RESTORATION PROJECT
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Loca  on
Sub-Watershed Area: Lackawanna River Corridor 
CSO Catchment Area: #34A (Drains to MS4)
Neighborhood: Green Ridge 
Address: Olyphant Ave & E. Parker St. 

Green Infrastructure Opportuni  es
Current Use: Stream Remnant Channel, Abandoned Mine Land
Stormwater Source: Stream Water
GI Op  ons: Riparian Buff er Restora  on, Wetland Construc  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

MS4 System
Lackawanna River Watershed (MS4 System)

888888886666666666
000000000000000000000

Catchment Area
Buildings 
Site Loca  on



BMP Type     BMP Size       Es  mated  Cost  
Stream/Wetland Construc  on  8 acres   $ 175,000   
Design/Engineering    n/a   $   50,000   
Total                      $ 225,000   

The Stream bank would have many layers and diff erent plant communi  es. 

This project is a crea  ve, environmental restora  on, 
conserva  on and educa  on project on an 8+/- acre 
tract of campus land, adjacent to City parcel 318 
(Green Ridge Li  le League). Specifi cally, the Project 
will u  lize and implement an ar  s  c, restora  on 
design for the only remaining segment of Carter 
Creek. Carter Creek is a severely impaired sub-
watershed within the Lackawanna River Watershed 
and located within CSO area 34B. The restora  on 
ac  vi  es will enable Marywood University and the 
City of Scranton to showcase a large scale, aesthe  c 
and func  onal environmental art exhibit that helps 
clean and protect the Carter Creek watershed, 
restore riparian habitat, and facilitate surface 
water cleansing within the Lackawanna River. The 
Project incorporates two separate, yet intertwined 
components – Carter Creek Riparian Restora  on using 
buff er enhancements and wetland construc  on and 
Mary’s Garden Environmental Art Design by Patricia 
Johanson, an environmental ar  st.

Poten  al Costs:

The design by Patricia Johnson incorporates paths to bring a 
park space to the restored stream bank. 
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PARKER ST. & BOULEVARD AVE. PROJECT
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Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #03O (Drains to MS4)
Neighborhood: Green Ridge/ Plot
Address: 10 E. Parker St.  

Green Infrastructure Opportuni  es
Current Use: Vacant Lot
Stormwater Source: Adjacent Roadway
GI Op  ons: Bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

1

2

MS4 System
Lackawanna River Watershed
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BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Bio Reten  on   6,000 SF  $  90,000   38,000
Curb Cuts/Site Demo  n/a   $  10,000   n/a
Design/Engineering     $    8,000
Total                    $108,000   38,000 

The parcels (44/11/39), at the intersec  on of Parker 
Street and Boulevard Avenue, are located within 
the Lackawanna River Corridor and CSO Catchment 
Area 34B/03O. They are classifi ed as an MS4 area 
due to the presence of separate stormlines and 
catch basins. The site is a city-owned, abandoned 
and over grown lot. The southeast perimeter of 
the space is slightly elevated where an old sidewalk 
once existed and this keeps water from entering 
the parcel. Currently water fl ows along the road, 

Stormwater currently runs along the site and passes by the space. 

Exis  ng condi  ons of over grown lot. 

past the site and into an exis  ng catch basin to the 
Lackawanna River. 

With excava  on, the parcel has poten  al for use as 
a rain garden or soakaway pit to fi lter and infi ltrate 
stormwater from the abu   ng roadway. Any excess 
water that cannot be managed will be directed 
back to the already exis  ng catchbasins. This green 
feature can help with the fi rst fl ush of pollutants and 
help improve water quality.

Por  ons of an old sidewalk are le   at the front of the space. 

21

3

Drainage Area: 13,030 SF
Impervious Treated: 10,800 SF
Poten  al Costs:
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Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: n/a (River Edge)
Neighborhood: Pine Brook 
Address: Between W Poplar Ave & W Olive St.    

Green Infrastructure Opportuni  es
Current Use: River Edge
Stormwater Source: River Water, Up-slope Sheet Flow
GI Op  ons: Riparian Buff er Restora  on/
 Conserva  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

Site Loca  on

MS4 System
Lackawanna River Watershed

Catchment Area
Buildings 
Site Loca  on



BMP Type           Es  mated  Cost     
Design/Permits       $  10,000   
Materials (Stone/Plants)     $    6,200   
Excava  on (6 inches)      $  40,000     
Total                     $  56,200   

The site is located along the east bank of the 
Lackawanna River between Olive Street and Poplar 
Street adjacent to Chick Feldman Field (city parcel 
#299). It is within CSO area 77A, however, would 
be classifi ed as an MS4 area. The project goals span 
from water quality benefi ts and habitat restora  on 
to recrea  onal and educa  onal opportuni  es. 
Specifi cally, the project will: provide safe access 
to the River for fi shing and boa  ng; increase bank 
stability and reduce erosion and sediment loading; 
establish and maintain a na  ve plant nursery for 
future riparian plan  ng and restora  on projects; 
and research poten  al solu  ons to control Japanese 
Knotweed (shade, lawn, na  ve compe   on, soil 
replacement). Addi  onally, riparian buff er expansion 
through plan  ngs and increased microtopography 
using berms and rain garden depressions are 
proposed to slow runoff  and promote infi ltra  on.   

This demonstra  on project highlights the importance 
of riparian buff erland. Boulders will double as 
seatwalls and bank stabiliza  on. Rain garden will 
handle runoff  from the parking lot and road. 

Project will promote educa  on and will provide a 
venue for increased awareness of the Lackawanna 
River as a community resource and important 
habitat for fi sh. The area is in the center of the 
largest urban area in Northeastern Pennsylvania 
and in close proximity to the Scranton High School, 
the Lackawanna River Heritage Trail, the Scranton 
Farmers Market and other recrea  on opportuni  es. 
It is also a site u  lized by the Lackawanna River 
Corridor Associa  on for their annual celebra  on of 
the River – Riverfest. 

Poten  al Costs:
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Loca  on
Sub-Watershed Area: Meadow Brook
CSO Catchment Area: #74
Neighborhood: Green Ridge
Address: Capouse Ave. & Marion St.  

Green Infrastructure Opportuni  es
Current Use: Asphalt Lot
Stormwater Source: Adjacent Roadway, Exis  ng asphalt
GI Op  ons: permeable pavers, Bio-swale, 
 tree trench

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 74

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Bio-reten  on   90 LF   $   6,500   3,400 
Permeable Pavers/Walks 1350 SF  $ 19,000   3,500
Design/Engineering     $   6,500
Excava  on/Demo     $ 12,000
Stalls/curbs/lights     $ 20,000
Lawn/Vegeta  on/Tree     $   8,000
Total                    $71,000   6,900 

The City of Scranton just acquired this corner lot 
via dona  on from a private developer. It is located 
within the Meadow Brook Sub-watershed and CSO 
Catchment Area 74A. The site will be developed 
through Scranton OECD and the project entails new 
green space and angled parking stalls. In partnership 
with the SSA, this project will be further elevated 
to a demonstra  on project that highlights green 
infrastructure techniques. The site may use a rain 
garden, bioswale, soakaway garden, curb cuts, tree 

A lawn area and rain garden with underground reten  n/deten  on will deal with stormwater runoff  fromt he road. 

The new design for the space will provide angled parking for 
the public. 

Currently the space is completely covered in asphalt.

pits and permeable pavers to handle site and street 
stormwater. 

Due to the large drainage area (12% of CSO area) 
coming to the proposed bio reten  on areas, under 
drain systems will be installed to empty the systems 
when full capacity is reached.  Despite not retaining 
all stormwater, the  me it takes for stormwater to 
reach the CSO system will be greatly lengthened by 
these techniques. 

21

Tree Pit

Vegetated Swale

Pervious Pavers

Drainage Area: 170,000 SF
Impervious Treated: 165,000 SF
Poten  al Costs:
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Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #77
Neighborhood: Weston/Bulls Head
Address: 982 Providence Road 

Green Infrastructure Opportuni  es
Current Use: Mowed Lawn
Stormwater Source: Parking lot, walk way
GI Op  ons: Vegetated Swale, Bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 77

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured
Bio Reten  on    875 SF   $ 13,000   3,300
Vegetated Swale  220 LF   $   3,000   2,300
Design/Engineering     $   1,500
Total                    $ 16,000   5,600 

Weston Field (parcel #177) is a large city-owned 
park complex with indoor and outdoor pools, 
offi  ce space, a gym, playgrounds, fi elds, courts, 
parking lots, and trails. The site is located within 
the Lackawanna River Corridor and CSO Catchment 
Area 77C.

There is poten  al to add a series of soakaway 
pockets along Providence Road, between the 
sidewalk and the metal perimeter fence. Currently 
any runoff  from the sidewalk sheet fl ows along the 
curb, into the road and into the CSO system.

Curb cuts can be made to allow water to enter a series of 
connected rain gardens. 

Mowed space next to the parking area can be converted into a rain garden to help fi lter runoff .  

A rain garden can also be installed adjacent to the 
storage shed to treat runoff  from a large por  on of 
the parking lot, which pitches away from Providence 
Road. We recommend removing the parking lot catch 
basins, which are undersized anyway. A por  on of 
asphalt must be removed near the shed to assure 
proper pitch and to direct surface water into the 
rain garden. Overfl ow from the rain garden will be 
directed toward Meade Street and an exis  ng catch 
basin.

1 2

3

Currently water hits the curb of the sidewalk and runs down it 
un  l entering the street. 

Drainage Area: 31,500 SF
Impervious Treated: 24,500 SF
Poten  al Costs:
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Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #38
Neighborhood: North Scranton
Address: 127 Spring Street 

Green Infrastructure Opportuni  es
Current Use: Vacant lot, overgrown
Stormwater Source: Adjacent roadway and 
 buildings
GI Op  ons: vegetated swale, bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 38

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured
Bio Reten  on    1,400 SF  $ 21,000   15,700
Vegetated Swale  160 SF   $   2,100     1,600
Split Rail Fence  90 LF   $   2,000         n/a
Design/ Engineering     $   2,500
Total                    $ 27,600   16,300 

 The Spring Street and Belmont Avenue corner lot 
(parcel #48) is a triangular shaped, over-grown lot 
that has no apparent use. The site is located within 
the Lackawanna River Corridor and CSO Catchment 
Area 38A. The top of lot is generally fl at with a 
steeper slope that extends down toward Spring 
Street. The parcel con  nues across Spring Street 
where it becomes wooded and steeply sloped. 

The upper por  on of the parcel can be converted 

The lot is a triangular shaped parcal that is over grown and not 
being used. 

Instead of allowing the water to run directly into the catch basin, it can fi rst be given an opportunity to infi ltrate within a rain 
garden located at the top of the site. 

Currently water runs down Belmont street (shown above) 
passes by the exis  ng site and into a catch basin. 

into a rain garden and used to infi ltrate and fi lter 
stormwater runoff  from Belmont Street. Any excess 
overfl ow would be directed into the exis  ng catch 
basin.  The steep por  on can be maintained with lawn 
or a ground cover and a bio-swale will be installed at 
the base of the slope along Spring Street. The very 
bo  om of the parcel, across Spring Street, should be 
conserved as wooded. The proposed features will 
improve the neighborhood aesthe  cs and increase 
 me of concentra  on and infi ltra  on of runoff . 

2

3

1

Drainage Area: 6,100 SF
Impervious Treated: 5,800 SF
Poten  al Costs:
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CONNELL PARK ENHANCEMENT PROJECT
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Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #29
Neighborhood: South Scranton
Address: Gibbons St. & Webster Ave.

Green Infrastructure Opportuni  es
Current Use: Mul  -use Park
Stormwater Source: Adjacent roadway and 
 parking lot
GI Op  ons: vegetated swale, bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

9966
00

Vegetated Swale

CSO System
Catchment Area 29

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Vegetated Swale   520 LF   $   8,000   2,000  
Curb Cuts/Trench Grates n/a   $   6,000   n/a
Design/Engineering     $   1,500
Total                    $ 15,500    $2,000   

Connell Park (Parcel #273) is a large park with a play 
area, dog park, parking lot, football fi eld, and pool 
complex. The site is located within the Lackawanna 
River Corridor and CSO Catchment Area 29E. The hills 
and slopes within and adjacent to the park increases 
both quan  ty and velocity of stormwater runoff , 
which causes erosion and fl oods the CSO system. 

The open space at the bo  om of the park near 
Webster Avenue can be converted into a vegetated 
swale that intercepts water from the park and from 

Currently the park has a curb surrounding in allowing no excess 
water to run in the park.

The swale would bring the water through the base of the park 
and allow any excess water to exit onto Webster Street. 

An inlet can be installed under a sec  on of the walk toward the 
bo  om of the park to allow street runoff  to enter a vegetated 
swale within the park.

Gibbons Street. The swale can wind through the 
park like a dry creek bed and help slow and fi lter 
stormwater. The swale would take a generally unused 
space and give it a func  on as green infrastructure 
that can be used for aesthe  cs and educa  on. Due 
to its proximity near the top of the drainage area, 
this project could also have posi  ve impacts within 
the lower por  ons of the drainage area.

31

2

Drainage Area: 12,500 SF
Impervious Treated: 3,500 SF
Poten  al Costs:
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TANK MEMORIAL ENHANCEMENT PROJECT

3

1
2

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Meadow Brook
CSO Catchment Area: #14
Neighborhood: Dunmore
Address: Blakely Street & Cherry Street

Green Infrastructure Opportuni  es
Current Use: Borough Memorial
Stormwater Source: Adjacent roadway
GI Op  ons: Asphalt removal, raingardens, 
 permeable pavers

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

 The Tank Memorial (parcel #220) in Dunmore is located 
in the center of the busy intersec  on of Blakely and 
Cherry Street. It has a triangular shape, with a gravel 
base, a few landscape beds, fl ag poles and a memorial 
tank in the center. The site is located within a remnant 
stream called Pine Brook, within the Lackawanna River 
Corridor and CSO Catchment Area 14X.

CSO System
Catchment Area 14

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured
Pervious Pavers    SF   $   44,000        8,000
Bio Reten  on    2,500 SF  $   32,000   14,000
Asphalt Removal   SF   $     8,000         n/a 
Type M Inlet/Curb Cuts n/a   $     9,000         n/a
Design/ Engineering     $   10,000
Total                    $ 100,500   22,000 

This is a highly visible memorial that has poten  al 
to become a highly visible pla  orm for green 
infrastructure, as well. The area along Cherry and 
Blakely Street can be converted into a series of small 
 ered rain gardens that fl ow into each other during 

storm events. The landscape areas can be re-defi ned 
with low-growing plants and permeable pavers can 
be used for the walkways. The expansive asphalt 
abu   ng the memorial can be saw cut and replaced 
by permeable pavers in non-traffi  c areas.  Stormwater 
would be retained in underground gravel beds.

Exis  ng condi  ons of south side of the memorial consists of 
gravel and stones.  

Exis  ng asphalt triangle next to memorial will be converted to permeable paves with an infi ltra  on pit under it to deal with excess 
water from rain gardens. 

To the northwest of the memorial, a small vacant 
parcel (#219) next to LaCucina is owned by the 
Borough. This has poten  al to handle runoff , via a 
sub surface infi ltra  on tank, from the surrounding 
road way and any of excess runoff  from the Tank 
Memorial. Above ground the parcel can be turned 
into a sea  ng area or pocket park. Once full the 
infi tra  on tank would empty back into an exis  ng 
catch basin.

2

3

1

Proposed terraced rain gardens that fi lter water runoff  from 
adjacent roads

Drainage Area: 19,500 SF
Impervious Treated: 18,000 SF
Poten  al Costs:
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CLOVER FIELD ENHANCEMENT PROJECT

2

1

3

CSO System
Catchment Area 26

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #26
Neighborhood: South Scranton
Address: Meridian Ave. & W Elm St.

Green Infrastructure Opportuni  es
Current Use: Public Park
Stormwater Source: Adjacent roadway
GI Op  ons: bio-swale, bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Bio Reten  on 1  9,100 SF  $133,000   58,000
Vegetated Swale 1  750 LF   $  12,000   29,000  
Type M Inlet   n/a   $    3,500   n/a
Design/Engineering     $  14,000
Total                    $162,500   87,000 

Clover Field is a city-owned park located at 900 Acker 
Ave. in West Scranton. It contains a football fi eld, 
a small maintenance building, and an undersized, 
non-descript parking lot. The site (city parcel # 
252/253) is located within the Lackawanna River 
Corridor and CSO Catchment Area 26A.

Two bio-reten  on areas and a long vegetated 
channel along Elm Street have been proposed to 
assist in the management of stormwater runoff  
within this CSO area. These benefi ts will coincide 

A large maintained open space with exis  ng berms provides 
ample opportuni  es for a sizeable bio reten  on area.

Approximately twelve feet of area between the edge of pave 
along Elm Street and the fence line create an ideal loca  on to 
take water from the exis  ng street gu  er and direct it down 
a vegetated channel.

A smaller bio-reten  on area posi  oned in the corner of the 
exis  ng earthen parking lot will alleviate sediment and erosion 
problems before entering the combined system.

with a redesign of the parking lot, as well. Due to 
the large drainage area coming to the proposed bio 
reten  on areas; under drain systems will be needed 
to empty the systems when full capacity is reached. 
Even though all water will not be retained, this green 
infrastructure will lengthen the  me it takes for 
stormwater to reach the CSO system. In fact, with the 
construc  on of this small project, stormwater from 
12 % of the watershed will be conveyed through a 
green infrastructure feature.

1 2

3

Drainage Area: 174,000 SF
Impervious Treated: 68,000 SF
Poten  al Costs:
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DOWNTOWN GREEN ALLEY/STREET PROJECT

1

2

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Roaring Brook
CSO Catchment Area: #19
Neighborhood: Downtown
Address: Dix Court

Green Infrastructure Opportuni  es
Current Use: Paved Alley
Stormwater Source: pavement surface
GI Op  ons: permeable pavers, 
 infi ltra  on bed, bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 19

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size        Es  mated  Cost      
Varies based on length of alleyway renovated
Center St.  to Lackawanna Ave.     $265,000  
Design/Engineering       $  30,000 
Total                      $295,000   
 

Several alleyways in Scranton have poten  al to 
become more than just a repository for garbage 
cans. Like Center Street near the Hilton, these spaces 
with proper enhancements can become viable 
pedestrian and entertainment corridors. The use 
of green infrastructure is one solu  on that should 
be considered to improve both the aesthe  cs and 
func  onality of alleyway like Dix Court. This alley 
is located within the Roaring Brook Sub-watershed 
and CSO Catchment Areas 20B/19A.

The green alley would con  nue up Dix Court and connect with Vine Street.  

Dix Court is currently a paved, uninvi  ng place that 
increases stormwater loading to the CSO system. 
However, this corridor has connec  ons to businesses 
on Lackawanna Avenue, the Courthouse, City Hall, the 
Cultural Center, the Library and Lackawanna College. 
By crea  ng a green alley the space will encourage 
pedestrian connec  ons in the city stretching from 
Lackawanna Avenue up to Vine Street. Large por  ons 
of the alley can be replaced with permeable pavers 
that feed into underground infi ltra  ons containers. 
Addi  onally, por  ons of the alley that are wide 
enough can u  lize plan  ng beds to deal with excess 
runoff  while improving street atmosphere. 

Another green street op  on is Cedar Avenue between 
Downtown Scranton and South Scranton within the 
proposed Iron District and adjacent to the historic 
Iron Furnaces (CSO area 031). Bumpouts, stormwater 
planters, tree trenches, permeable hardscapes and 
signage can be used to create a pedestrian friendly 
corridor that also captures stormwater.

1

2

Proposed Costs:

Proposed green alley that u  lizes permeable pavers and 
underground storage to infi ltrate water. 
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IM
MACULATE HEART OF MARY CENTER

1

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Meadow Brook
CSO Catchment Area: #55
Neighborhood: Dunmore
Address: 2300 Adams Avenue

Green Infrastructure Opportuni  es
Current Use: Ins  tu  onal building
Stormwater Source: Building roof
GI Op  ons: Downspout disconnect, 
 bio-reten  on, constructed wetland

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 55

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured
Bio Reten  on   8,000 SF  $100,000   50,000
Downspout Disconnect    $  12,000 
Design/Engineering     $  10,000
Total                    $122,000   50,000 

The Immaculate Heart of Mary Center is located 
within the Meadow Brook Sub-watershed and CSO 
Catchment Area 63C. Currently runoff  from the 
expansive roof is sent directly into the CSO system. 

This project proposes to disconnect the downspouts 
and redirect the water into raingardens or a 
constructed wetland. First, a large open lawn 
behind the building will be converted into the bio-
reten  on area to be  er handle stormwater. If a rain 
event is too large for the garden or wetland, the 

Water from the drive is piped to the open space, runs into 
Meadow Brook and eventually to Lackawanna River. 

The site has a large open space to the south of the building 
that can be used to fi lter and infi ltrate storm water that would 
normally pass through the building into the sewer system. 

A constructed wetland can be used to handle excess stormwater 
runoff . 

excess runoff  would then be directed into Meadow 
Brook, which runs directly behind the building, and 
eventually into the Lackawanna River. With this 
project there is poten  al to remove approximately 
34,000 Square feet of impervious surface runoff  
that enters directly into the CSS. Addi  onally, runoff  
from an exis  ng drive is currently being directed into 
Meadow Brook. The installa  on of the bio-reten  on 
will help fi lter the runoff  and keep pollutants out of 
the river.
 

1 2

3

Drainage Area: 33,700 SF
Impervious Treated: 33,700 SF
Proposed Costs:
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ALBRIGHT MEMORIAL LIBRARY
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Cistern

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Roaring Brook
CSO Catchment Area: #19
Neighborhood: Downtown
Address: 500 Vine Street

Green Infrastructure Opportuni  es
Current Use: Public Library
Stormwater Source: Building roof
GI Op  ons: Downspout disconnect, 
 cistern, bio-reten  on, 

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

CSO System
Catchment Area 19

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured  
Bio Reten  on    250 SF   $   3,000   1,600
Cistern    5,000 GAL.   $ 10,000   5,000
Gu  ers       $   6,000   n/a  
Design/Engineering     $   2,000   n/a
Total                    $ 21,000   6,600 

The Albright Memorial Library currently has its 
downspouts connected to the sewer system. 
Despite a lack of open space, the Library s  ll 
has interest in minimizing their stormwater 
contribu  ons to the CSO. The site is located 
within the Roaring Brook Sub-watershed and CSO 
Catchment Area 19A.

The most feasible op  on is to disconnect the 
downspouts on the southeast side of the building 
and convert an unused, mowed area into a rain 
garden with an underground 5,000 gallon cistern. 

The mowed space behind the Albright Library will be retrofi t 
with green infrastructure - ar  ul downspout disconnect, 
educa  onal signage, san underground cistern that over fl ows 
into a rain garden.

Exis  ng condi  ons of the back courtyard
and poten  al rain garden loca  on. 

1 2

Exis  ng condi  ons of the back courtyard. 

3

This will give the water opportunity to be absorbed 
and will provide plenty of storage area under 
the surface. Having this garden connected to the 
library will also give opportunity for environmental 
educa  on and will also make use of a space that is 
not being u  lized. The cistern can provide water for 
irriga  on or gray water for interior building usage. 

Drainage Area: 1,200 SF
Impervious Treated: 1,200 SF
Proposed Costs:
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STEAMTOWN MALL / LACKAWANNA AVENUE

2
1

3

CSO System
Catchment Area 20

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #20
Neighborhood: Downtown
Address: 300 Lackawanna Ave. 

Green Infrastructure Opportuni  es
Current Use: Sidewalk
Stormwater Source: Building roof/Sidewalk
GI Op  ons: tree trench, infi ltra  on bed, 
 downspout disconnect 

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

Catchment Area
Buildings 
Site Loca  on



BMP Type   BMP Size      Es  mated  Cost      Poten  al Gallons Captured 
Permeable Pavers  2500 SF  $ 35,000   n/a 
Tree Pits/Infi ltra  on Beds 12   $ 40,000    37,500
Gu  ers/Splash Box       $   6,000   n/a
Design/Engineering     $ 10,000
Total                    $ 91,000   37,500  

A wide concrete sidewalk passes in front of the 
Steamtown Mall and par  ally beneath a series of 
awnings extending from the mall façade. Currently, 
any rain water that hits the walk is directed into 
a catchbasin, while the rainwater that hits the 
overhangs is directed into gu  ers and sent through 
the building into the sewer system. The site is located 
within the Lackawanna River Corridor and CSO area 
20B.

In order to be  er handle stormwater, a 3-5’ strip of 
sidewalk abu   ng the curbline can be removed and 
converted into an infi ltra  on trench that is topped 
with permeable pavers. The gu  ers can also be 

The water can be brought into catchment containers and given 
the opportunity to infi ltrate through underground storage. 

Even though storage units will be underground, the surface 
will be made of pervious pavers that do not take away from 
sidewalk space. 

Stretching along Lackawanna Avenue are a series of overhangs  
that direct stormwater into the building through gu  ers. 

extended over the walk to direct water into ar  s  c 
seatwall/catchment urns within the permeable 
paver strip that connect to the underground storage 
space. If extending the gu  ers is not an op  on, 
they can be run under the sidewalk and connect 
to the infi ltra  on trench underground. From there 
water will have the opportunity to infi ltrate into the 
ground. If the trenches were to over fi ll water would 
be directed into an exis  ng catch basin. U  lizing 
underground storage will encourage infi ltra  on 
without minimizing sidewalk space. The loca  on 
of the space on a busy street also gives plenty of 
opportunity for educa  on.

2

1 3

Drainage Area: 1,200 SF
Impervious Treated: 1,200 SF
Proposed Costs:
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NAY AUG PARK ENHANCEMENT PROJECT

2

CSO & MS4 System
Catchment Area 30

Community Enhancement

Storage Poten  al

TOC Increase

Water Quality/
Habitat Improvements0 105

Loca  on
Sub-Watershed Area: Roaring Brook
CSO Catchment Area: #30
Neighborhood: Hill Sec  on/ E. Scranton
Address: Nay Aug Park

Green Infrastructure Opportuni  es
Current Use: Public Park
Stormwater Source: En  re Site
GI Op  ons: tree trench, infi ltra  on beds, 
 downspout disconnect, bio-reten  on

Project Jus  fi ca  on
Project Visibility/

Educa  on Poten  al

1

Catchment Area
Buildings 
Site Loca  on



Scale of project is not yet defi ned. There is poten  al to spend $1,000 or $50,000 

                    

Nay Aug Park (parcels # 243/245/313/302) is located 
within the Roaring Brook Sub-watershed and CSO 
Catchment Area 30C - it actually contributes to both 
the MS4 and CSO areas. The areas closest to the pool 
complex, the Everhart Museum, and the associated 
parking lots and access roads drain to Arthur Avenue 
and into the CSO system. The areas near Hanlon’s 
Grove, the Greenhouse, Memorial Area, the Davis 
Trail and the CMC parking lot drain directly to 
Roaring Brook. 

There are several op  ons to capture and redirect 
surface water from the CSO system and improve 
water quality within the MS4 system. First 
and foremost, the wooded land within parcels 
#245/313/302 should remain conserved and 

A small rain garden has been installed in an exis  ng gab in the 
parking lot. 

undeveloped. Rain gardens and bioswales are 
poten  al methods to u  lize within parcel 243. 
Green infrastructure is needed within the expansive 
asphalt parking lots; however, depth to bedrock 
does limit infi ltra  on in places. Rain gardens can 
handle runoff  from the Myrtle Street parking 
lot, addi  onal tree planters can be added to the 
pool parking lot, greening is needed within the 
CMC parking lot, a rain garden is needed near the 
bandshell to slow or stop water fl ow directed at the 
greenhouse/memorial. Some green infrastructure 
techniques have been installed at Nay Aug Park 
with volunteers. For example, an earthen berm and 
rock dissipater strip was installed within an exis  ng 
tree pit to retain stormwater runoff  from the pool 
parking lot.

1

The parking lot on the north side of the park can be redesigned 
and implement a long rain garden to catch stormwater. 

Some green infrastructure techniques have been installed at Nay Aug park with volunteers. For example, 
an arched earthen berm was added to the exis  ng tree pit on the downslope end to retain stormwater 
runoff  from the parking lot.  A small rock dissipater strip slows runoff . Remnant asphalt was also removed 
to promote infi ltra  on. Techniques like this were very low cost and have poten  al for cumula  ve posi  ve 
impacts, if install throughout the parking lot. 

2

Drainage Area: 1,200 SF
Impervious Treated: 1,200 SF
Proposed Costs:
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CSO Catchment Area Case Study 

As shown through the demonstra  on projects an op  on for green infrastructure is to iden  fy parcels 
throughout the city that can benefi t  the CSS/MS4, however, implementa  on of many projects within a 
small area could have larger impacts and a be  er chance of preven  ng a CSO overfl ow events. 

The goal of the demonstra  on CSO catchment area case study is to show that implemen  ng green 
infrastructure can be a cost-eff ec  ve approach to trea  ng stormwater and reducing CSO overfl ows. 
However, to completely understand the posi  ve eff ects green infrastructure may have, requires 
implementa  on, as well as monitoring. A  er green infrastructure is implemented, monitoring helps iden  fy 
actual volume quan   es being removed by green infrastructure. Without monitoring all stormwater 
reduc  ons are assumed. Once installed, stormwater models would be run mul  ple  mes to determine the 
eff ects on gray infrastructure. If green infrastructure  can be installed at a lower price for the same benefi t, it 
may reduce the need for or the size of a gray infrastructure approach. This ul  mately saves the SSA and rate 
payers money. 
 
When selec  ng which catchment area to use as the demonstra  on more considera  on was given to those 
within Phase B or C of the SSA LTCP. These phases were considered because construc  on would take place 
between 5 and 14 years, giving  me for green infrastructure to be implemented and monitored. We did 
not focus on areas receiving phase A improvements, because this money is defi nitely being spent within 
these catchment areas. Addi  onally, there was considera  on given to catchment areas with a presence of 
city owned parcels or ins  tu  ons. A variety of parcels would make it possible to have a range of projects 
through out the area. Preference was also given to neighborhoods that could benefi t from improvements 
and enhancements within public spaces, it was considered a more valuable area because of the close 
rela  onship between green infrastructure and community enhancement.  A highly visible area would also 
be ideal because there would be more opportuni  es for educa  on and public awareness.
 
The following catchment areas were considered for the case study:

 #12 Grove Street  #21 W Scranton Street   #33 W Parker Street   
 #78 Shawnee Ave PS  #25 Willow Street    #49 River Street  
 #40 W Market Street

Catchment Area #40
CSO Catchment Area 40 was selected for the green 
infrastructure case study. This area has been improved over 
the last decade, however more work is s  ll needed. Providence 
Square is a visible sec  on of the City that receives a high traffi  c 
volume, and is primed for a renaissance that can be facilitated 
by new infrastructure -both gray and green. This CSO area has 
a few city -owed parcel, mul  ple vacant lots, churches, parking 
lots and both business and residen  al areas. The variety of 
land uses  gives opportunity to implement a range of green 
infrastructure techniques while u  lizing available space and 
making partnerships with parcel owners. Addi  onally, the 
majority of public space is considered the public right of way 
along the street. This gives opportunity to demonstrate projects 
that can be implemented when space is restricted.

Exis  ng condi  ons of a sidewalk in Providence 
Square. This technique can be u  lized throughout 
the neighborhood to  e it together but u  lize 
infi ltra  on bed and permeable pavers. 
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On average CSO 40 has 14 overfl ow events a year, releasing an es  mates 810,000 gallons. Currently, the 
LTCP is purposing to spend $870,000 on this area to handle 17,000 gallons of water per rain event to prevent 
over fl ows. Implemen  ng green infrastructure through out the catchment area has poten  al to reduce the 
amount of water entering the sewer system, slow the  me it takes for water to reach it and reduce the 
amount of gallons need to be stored to prevent overfl ows.

Design Methodology 
When looking at exis  ng condi  ons the overall drainage area was broken down into 15 smaller areas, each 
running to an individual catch basin. Addi  onally, several buildings are s  ll connected, sending water from 
the roof directly into the sewer system. A  er using this to understand where rainfall was fl owing, possible 
green infrastructure was considered. First city owned and public property, such as park land and right-of-
ways, were analyzed for opportuni  es. Followed by iden  fying businesses and ins  tu  ons, specifi cally 
those with large roof and parking areas that greatly contribute to runoff  and can benefi t from aesthe  c 
enhancements via green infrastructure. Finally residen  al parcels were considered.  

City Owned/ Public Property 
For the city owned and public property the biggest sugges  on is to u  lize the right-of-way along W Market 
Street and Wayne Avenue. This would involve the installment of bumpouts and vegetated swales along 
the street on alterna  ng sides, extending into parking areas. W Market Street, having a 50’ right-of-way 
would consist of 6 foot sidewalks on either side, a 24 foot two way drive lane, a 7 foot parking sec  ons 
and a 7 foot bumpout of vegetated swale that would collect and slow runoff  from the adjacent impervious 
surfaces. Wayne Ave and other 40 foot right-of-way streets that u  lize bump outs would consist of 4 1/2 
foot walkways, a 24 foot drive isle and a 7 foot vegetated swale. The loca  on of the bumpouts were selected 
for areas that have a large amount of stormwater runoff  running past them, and if the walkway could use 
improvements. If a walk was recently redone it would not be cost eff ec  ve to replace it. 

Businesses/ Ins  tu  ons
For businesses and ins  tu  ons the focus was on handling parking lot run off  and down spout disconnect. The 
Howard Gardener School and the Puritan Congrega  on Church are two larger roofs within the catchment 
areas that are s  ll connected directly to the sewer system. Disconnec  ng downspouts and handling as 
much of the water on site as possible would slow the  me of concentra  on and remove a large amount of 
stormwater that contributes to overfl ows. Addi  onally, parking areas for the Holy Rosary School and Casa 
Bella can be fi  ed with pervious pavers and an infi ltra  on strip. 

Residen  al/Privately Owned
Residen  al Parcels would require either purchasing of land by the state, partnerships with owners or 
incen  ves to get residents involved in managing storm water on site. For this catchment area we looked at 
vacant parcels that have poten  al for collec  ng water off  the roadways. Two lots along W Market Street and 
one along Wayne Avenue are currently not being used and are capable of storing and infi ltra  ng stormwater 
while allowing excess to over fl ow run back into the street. 

All of the projects proposed for the catchment area can be found on a map a  ached at the end of this report. 
The amount of projects shown on the a  ached map are able to be lessened or increased. The projects 
shown are meant to have a balance between the amount of parking taken away and green infrastructure 
implemented.



CSO CATCHMENT AREA #40

Loca  on
Sub-Watershed Area: Lackawanna River
CSO Catchment Area: #40
Neighborhood: Providence
Address: Market Street & Main Ave.

Catchment Area 40
West Market Street Subcatchment Area
NPDES Ou  all # 40
Outlets to the Upper Lackawanna River
Impervious surfaces: 530,000 Square Feet
LTCP Proposed Investment: $870,000
LTCP Es  mated Storage 17,000 Gallons
Es  mate Annual Overfl ow: 810,000 Gallons 

Green Infrastructure Opportuni  es
City-Owned Parcels 
Fire Sta  on: Rain garden
Parking Lot: Bio Infi ltra  on Area  
 
Public-Owned Land Including R.O.W.s 
School Street: Pervious Paver Band
West Market Street: Bumpouts, bio-swale 
Wayne Ave Street: Bumpouts, bio-swale 
William Street: Bumpouts, bio-swale
  
Civic Parcels
Howard Gardener School: 
 Downspout Disconnect, Rain gardens
Shilo Bap  st Church: Rain garden
Puritan Congrega  onal Church: Roof Disconnect
Holy Rosary: Rain Garden, Impervious Pavers
Casa Bella: Infi ltra  on Strip

Residen  al Parcels 
Downspout disconnect
Bio-reten  on

A  ached at the end of the document is a map highligh  ng the selected green infrastructure methods 
within the catchment area. 

Example of a bumpout being added to W. Market Street



The catchment area can be broken down into 15 separate drainage areas being directed into separate 
catch basins. The map below indicates the individual drainage areas. 
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Drainage 
Area Size (SF)

Total 
Impervious % Impervious

1 13,400    13,400           100%
2 66,500    56,525           85%
3 8,700      8,265              95%
4 14,400    12,960           90%
5 3,200      3,200              100%
6 158,600 111,020         70%
7 19,400    13,580           70%
8 77,900    50,635           65%
9 40,300    40,300           100%

10 27,700    18,005           65%

Drainage 
Area Size (SF)

Total 
Impervious 

% 
Impervious

11 39,700     23,820        60%
12 113,300   67,980        60%
13 79,000     51,350        65%
14 23,500     17,625        75%
15 52,000     41,600        80%

Totals 737,600   530,265      79%

Building Roof Tops that e directly 
into Sanitary Sewer System

Catchbasin Loca on
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               Es  mated Cost  Impervious Treated
City Owned Parcels
Fire Sta  on Raingarden       20,000  2,500 SF
Parking Lot Bio Infi ltra  on Area      25,000  6,000 SF

Public Owned Land Including R.O.W.s  
School Street Pervious Paver Band      $40,000  22,000 SF
West Market Streetscape       $235,000 55,000 SF
Wayne Ave Streetscape       $135,000 38,000 SF
Remaining Improvements along School and William Street   $85,000  18,000 SF
   
Civic Parcels 
Howard Gardener School Roof Disconnect and Raingardens   $15,000 6,500 SF
Shilo Bap  st Church Raingarden      $25,000 11,000 SF
Puritan Congrega  onal Church Roof Disconnect    $10,000 4,000 SF
Holy Rosary Rain Garden       $5,000  4,500 SF
Casa Bella Infi ltra  on Strip       $10,000 6,500 SF
Holy Rosary Impervious Pavers      $15,000 7,000 SF
     
Residen  al Parcels
Deed Book 0968 Pg 0214 Purchase and Raingarden Installa  on  $35,000 6,500 SF
Deed Book 0834 Pg 0194 Purchase and Raingarden Installa  on  $35,000 18,000 SF
Deed Book 1382 Pg 0212 Purchase and Raingarden Installa  on  $35,000 17,000 SF

When considering projects a range of diff erent levels of green infrastructure were considered to fi nd a 
balance between stormwater management and public needs and ameni  es, such as parking. The level to 
which a neighborhood takes green infrastructure can become as large or as small as a neighborhood will 
allow. In this case study example the public right-of-way can support green infrastructure at four diff erent 
levels. The following levels of gray/green infrastructure improvements were explored:

Level 0: Follow SSA Long-term control plan and install only gray infrastructure improvements.• 
Level 1: New sidewalks with tree pits and underground gravel bed storage.• 
Level 2: Remove 1/3 of the on-street parking along Market Street, add bumpouts and stormwater • 
planters.
Level 3 : Remove parking on both sides and add full length stormwater planters.• 

To balance public need and stormwater management level 2 was selected as the most op  mal design for 
this catchment area. These street ameni  es and other green infrastructure techniques are meant to treat 
approximately 42% of all impervious surfaces, with excess overfl ow designed to enter back into exis  ng catch 
basins. A map highligh  ng the proposed projects can be found at the back of this report. 

The goal of this case study was to depict how green infrastructure can be incorporated throughout the fabric 
of a community from public to private lands. It further illustrates how community needs and enhancements 
can be accomplished in parallel with stormwater controls. This case study did not try to provide exact and 
valid quan   es related to stormwater reten  on or infi ltra  on.  Detailed designs, construc  on and monitoring 
is the only way to obtain data that is useful in future SSA design making processes regarding amount of green 
versus gray infrastructure required to meet federal mandates.  

Proposed Costs



157Green Infrastructure Inventory & Analysis

Maintaining Green Infrastructure
Similar to gray infrastructure, the long-term success of green infrastructure is dependent on  maintenance. 
The fi rst step to maintaining any type of green infrastructure is to establish wri  en plans and procedures 
to assure long-term maintenance. This includes determining who will conduct maintenance, their 
responsibili  es, and what amount of maintenance will be needed. This will change from project to project 
depending on its loca  on. For instance, if a raingarden is on private land an agreement can be made with 
property owners or neighborhood associa  ons to care for it. Also, if a green technique is located directly 
off  a parking lot it will require more a  en  on, with sediment and li  er removal, than one connected to a 
downspout. When designing it is important to keep in mind the amount of maintenance a green technique 
will receive.  

For a rain garden the typical maintenance will include sediment removal, keeping stormwater entry and exit 
points clear of debris, and removing li  er. Like most things, a rain garden would need more a  en  on the fi rst 
years of installa  on with the main ac  vi  es being weeding by non-chemical means and summer irriga  on 
when needed. By having a regular maintenance program during the establishment period a rain garden is 
given the best opportunity to thrive in the long run. 

O  en, municipali  es with more experience with green infrastructure have a stormwater u  lity that collects 
fees dedicated to the maintenance of green infrastructure systems. This fee is discussed in greater detail in 
Chapter 2. 

According to The Importance of Opera  on and Maintenance for the Long-Term Success of Green 
Infrastructure report produced by the EPA there are a few strategies that helped the long-term success of 
green infrastructure. One of the strategies was having a tracking system in place to iden  fy gaps in current 
maintenance prac  ces. Having this system makes it easier to adjust to more preventa  ve and eff ec  ve 
maintenance controls. Another step toward long-term success is involvement from the community and 
volunteers. This approach encourages those of the neighborhood to have an invested interest in their 
community while tying in with environmental educa  on and awareness of water quality and the posi  ve 
eff ects of green infrastructure. Addi  onally, having some type of authority to assure compliance with 
maintenance or legal agreements can ensure the proper maintenance ac  vi  es are performed regularly. 

PROGRAMS 
The LRCA Rescue Plant Nursery
The LRCA ini  ated a na  ve plant nursery project. The project takes advantage of already established rain 
gardens that need to be thinned out and uses the plants for new rain gardens. Dogwoods, and Willows taken 
from these gardens can be used for stream bank stabiliza  on projects. 





CHAPTER 5:
ENVIRONMENTAL EDUCATION 

PROGRAM
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A successful environmental educa  on program should address current priori  es, teach the public in a 
manner which is easy to understand, and address the issue of stormwater management from a variety of 
approaches.  People learn in diff erent and various ways. They come from varied cultural backgrounds, with 
diff ering educa  onal levels and understanding of the subject. The LRCA has addressed the issue with this in 
mind, realizing that it will take a long term, diverse, and crea  ve educa  onal plan to reach the majority of 
ci  zens in the community.

Permit Requirements & Environmental Educa  on

The previous chapters have done a thorough job of explaining current regula  ons by providing an overview 
of the Federal Clean Water Act and the Pennsylvania Clean Streams Laws. Municipali  es must comply with 
provisions of these two in order to discharge stormwater into rivers or streams. They must implement a 
storm water management program which reduces the amount of pollutants and improve the quality of 
storm water from MS4s, which carry storm water from roads, roofs, drive ways, parking lots, and any other 
impervious surfaces. Federal regula  ons require that municipali  es in urbanized areas apply for a NPDES 
permit to discharge storm water.

To assist in this applica  on process, the PA DEP has issued a general permit for MS4 communi  es. In 
addi  on, PA DEP has developed a protocol which describes an approved storm water management 
program. This includes best management prac  ces, and requires measurable goals to comply with the 
six EPA mandated MCMs. The fi rst two of these MCMs are “Public Educa  on and Outreach” and “Public 
Par  cipa  on and Involvement” which this chapter will address.  The inten  on going forward for Stormwater 
Management is that green infrastructure projects will help address water quality issues and save money for 
the community, handling the problem in an environmentally sensi  ve manner.

Green Infrastructure consists of site- specifi c, de -centralized 
stormwater management techniques and op  ons, using natural 
hydrologic features to manage water on site. Green infrastructure 
can result in addi  onal posi  ve environmental and social benefi ts 
such as cleaner air from vegeta  on, community beau  fi ca  on, and 
fl ood mi  ga  on. Some examples of green infrastructure include 
rain gardens, rain barrels, downspout disconnec  on, vegetated 
roofs, vegetated swales and tree trenches, green streets and alleys, 
and porous paving.   These op  ons are more cost eff ec  ve and 
environmentally sustainable than centralized, gray infrastructure 
systems which carry stormwater through expensive conveyances to 
a fi nal loca  on for treatment

Minimum Control Measure #1 – Public Educa  on and Outreach –
Why are Public Educa  on and Outreach Necessary?
As stated by the EPA, “an informed and knowledgeable community 
is crucial to the success of a stormwater management program.” 
This helps ensure that there is greater support for the program, as 
the public gains an understanding of the issues involved, including 
the benefi ts for them, and the nega  ve eff ects of inac  on. In 

Environmental Education Program

Environmental Educa  on program at the Scranton 
Iron Furnaces.
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addi  on, an informed public can provide volunteers for projects, and help to counter any opposi  on. An 
informed and involved public can bring about greater compliance. The public needs to know that their ac  ons 
and compliance are a necessary component of the process. Public involvement will help to improve water 
quality and enhance their quality of life. The public needs to know that their ac  ons ma  er and need to know 
that informed public involvement is welcome and appreciated by the municipality and storm u  lity agency. 

What is required by EPA to sa  sfy this MCM? 
To sa  sfy this measure, EPA requires the operator to distribute educa  onal materials to the community, or 
conduct outreach ac  vi  es about the impacts of stormwater discharges on local waters, and the steps that can 
be taken to reduce pollu  on. Three main ac  on areas are important to address. 

These include:

Forming Partnerships• 
Using Educa  onal Materials and Strategies• 
Reaching Diverse Audiences• 

Se   ng Appropriate Measurable Goals
It is important to follow up on whether the programs have met these goals. Measurable goals are necessary to 
gauge permit compliance and program eff ec  veness. They should be specifi c to the needs and characteris  cs 
of the operator and address issues that are important to the local area. They should also allow improvements 
to the program and allow evalua  on throughout a fi ve year period. If the goals are not being met, the 
evalua  on process should be fl exible enough to allow a change in the educa  onal program or outreach 
strategy.

Minimum Control Measure #2 – Public Par  cipa  on and Involvement
Why Is Public Par  cipa  on and Involvement Necessary?
EPA believes that the public can and should provide valuable input and assistance. They should have an ac  ve 
role in the storm water management program, both in development and implementa  on of the program. 
Not only is this required by EPA, but it is genuinely important that the public be involved and crucial to the 
program’s success. If the public does not have an understanding and a role in the process, it will be diffi  cult to 
implement. “Buy In” at an early stage, produces greater success later in the process because it allows for: 

Broader Public Support. As the EPA states in its fi nal rule document, those who par  cipate in decision • 
making are par  ally responsible and more likely to take an ac  ve role in implementa  on. They are 
more likely to forego any legal challenges since they have some authorship in the proposed course of 
ac  on. 

Shorter Implementa  on Schedules. There are less challenges and obstacles when the public is • 
informed from the beginning. Ci  zen volunteers also help the process move quicker since they 
provide needed resources for implementa  on.

A Conduit to Other Programs. Those involved with the program share a sense of “buy-in” and can • 
provide rela  onships with other organiza  ons and programs. They can help sell and implement the 
program, and serve as a link to other watershed groups. They also help to promote the program and 
can help educate others in the community. 
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 What is required to sa  sfy this MCM?
Comply with all applicable public no  ce requirements. The public should be informed about • 
mee  ngs, educa  onal programs, and volunteer opportuni  es through the best sources of 
communica  on for the local region. The municipality or operator should keep the public informed of 
all new regula  ons and ac  vi  es by reaching out to all economic, public interest, and ethnic groups. 
The LRCA has been involved in local conserva  on and watershed issues since its founding in 1986, 
and knows the local community well. The organiza  on works well with both government agencies, 
municipali  es, and other community groups. They have a long history of successfully involving the 
public in watershed related issues, and will work to inform and involve all interested par  es. The 
partnership between SSA and LRCA is a crea  ve means to accomplish this MCM.

Determine the appropriate BMPs and measurable goals.  The LRCA has been ac  ve in a wide variety • 
of best management prac  ces since its incep  on. Some of these will be con  nued since they have 
been very successful and the LRCA/SSA will incorporate addi  onal new BMPs as the process unfolds.

 

Benefi ts and Needs

In order to measurably reduce pollu  on from stormwater, it is necessary that the general public, along 
with businesses, ins  tu  ons, and municipal staff , understand the problem and understand the role that 
everyday decision making plays in posi  ve and nega  ve ways on the opportuni  es to reduce the genera  on 
of pollutants that impact on stormwater. Educa  on is a key – and some  mes overlooked – component of 
a sound pollu  on reduc  on strategy. Therefore, one can easily see why the fi rst two EPA protocols address 
educa  on. It is o  en the least expensive, and easiest to implement protocol. Educa  on is both a fi rst step 
and a necessary con  nuing program, needed for con  nual reinforcement of the idea that the community can 
reduce pollu  on and storm water related fl ood events through the implementa  on of various strategies.

There are a host of pollutants that threaten our waterways. These range from grease and oil  from cars, 
trucks, and roadways,  to sediment from construc  on sites and any earth moving ac  vi  es. O  en earth 
moving ac  vi  es include the clearing of trees from the site. This, along with improper sediment control, 
causes signifi cant run off  and water pollu  on. 

Li  er is also a problem. It’s one with an easy and inexpensive fi x, with public involvement. Cigare  e bu  s, 
paper and plas  c wrappers, plas  c bo  les, and a host of other off enders li  er streets, catch basins and 
waterways. Be  er educa  on can help reduce the problem but a 
community also needs to provide proper upkeep, maintenance and 
good housekeeping measures.

Animal waste from pets is a problem. People need to pick up a  er 
pets and dispose of the waste in the proper trash container. Pet waste 
is unsightly, adds to the li  er problem, and increases the nitrogen load 
in waterways.

Fer  lizers, pes  cides and herbicides are o  en overused and 
incorrectly applied. Natural, organic alterna  ves are available, and can 
be subs  tuted for many chemical products. They should be applied 
only when necessary, and by following all applica  on direc  ons. More 

Construc  ng a bioreten  on area at Nay Aug 
Park with University of Scranton volunteers.
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is not always be  er when it relates to fer  lizers/pes  cides/herbicides.

Tree  and vegeta  on plan  ng off er a number of benefi ts that help to combat pollutants. By plan  ng trees, and 
other appropriate vegeta  on, along with installing rain barrels, vegeta  ve buff ers, rain gardens, and other 
natural means of storm water control, storm water based pollu  on  can  be reduced  at  lower costs in an 
environmentally responsive manner. 

Current /Con  nuing Educa  onal Ini  a  ves 

For over 25 years the LRCA staff  and volunteers have conducted public outreach and educa  onal programs. The 
organiza  on has an extensive network of contacts with community organiza  ons, business interests, non-profi t 
organiza  ons, ins  tu  ons, and local governments. The following Public Educa  on and Outreach Strategies have 
been implemented successfully, and many of these will con  nue in the future.

MCM 1: Public Educa  on and Outreach

The SSA permit requirements for this MCM include:

Develop, implement and maintain a wri  en Public Educa  on and Outreach Program
List of target audiences (residences, businesses, developers, schools etc.)• 
Distribute storm water educa  onal materials and/or informa  on to the target audiences. Publish MS4 • 
and related water quality informa  on in a newsle  er and fl yers for specifi c events/audiences.
U  lize electronic and social media such as web sites and face book to disseminate environmental • 
informa  on and promote specifi c events/ac  vi  es/

Community Outreach
The LRCA has provided educa  onal materials to the local community since its founding over 25 years ago, and 
has maintained and expanded this role during the last year through a coopera  ve agreement with the Scranton 
Sewer Authority. Under the outreach program “Lackawanna River Clean,” begun several years ago, they have 
consistently distributed educa  onal materials which address stormwater and the sources of water pollu  on. 
Under a grant from the Na  onal Fish and Wildlife Founda  on the outreach program and educa  onal programs 
have been expanded and now include:

Booths and Outreach ac  vi  es at the following loca  ons:
Scranton Courthouse Square downtown Scranton during the August Jazz Fes  val• 
First Fridays. Booth located on Courthouse Square• 
Various Farmer’s Markets throughout Scranton• 
Lackawanna River fest picnic, canoe race, and duck derby• 
Lackawanna Heritage Explorers Bike Tour• 
Nay Aug Park, Scranton• 
Dunmore Council mee  ng• 
Scranton Iron Furnace Arts Alive fes  val• 
Steamtown Mall• 
Viewmont Mall• 



164 Environment Education Program

The handouts distributed during these events include:
A Guide to Downspout Disconnec  on• 
Rain Garden Construc  on• 
Rain Barrels• 
Vegetated Swales• 
Helpful Hints to Minimize Water Pollu  on• 
Lackawanna Watershed Ci  zens Handbook• 

Websites and Newsle  ers
The SSA and LRCA both maintain extensive educa  onal resources on their websites, and encourage • 
visitors to link to other organiza  ons to learn more. Both organiza  ons encourage ci  zens to contact 
them to report illicit discharges and sources of pollu  on.
The SSA also includes educa  onal materials in billing statements at various intervals throughout the • 
year to all its customers.
The LRCA provides informa  on through various lectures and presenta  ons to groups such as • 
community garden volunteers, scout troops, school groups and civic organiza  ons. They work with 
the local Trout Unlimited Chapter, and other conserva  on organiza  ons, to maintain the river and its 
tributaries, and provide educa  onal informa  on to libraries and schools. 
Storm Drain Stenciling. The LRCA has worked over the past decade to stencil storm drains throughout • 
the busy downtown Scranton area. This program will con  nue throughout the City and Dunmore 
Borough with one event per year minimum. 

MCM 2: Public Par  cipa  on and Involvement 

The SSA permit requirements for this MCM include:

Develop, implement and maintain a wri  en public involvement and par  cipa  on program • 
that describes various types of par  cipa  on ac  vi  es and methods of encouraging the public’s 
involvement and solici  ng input.
Regularly solicit public involvement and par  cipa  on from target audience groups. This includes the • 
repor  ng of suspected illicit discharges and dry weather discharges.

The LRCA works extensively throughout the community, sponsoring many public involvement and par  cipa  on 
programs. Some of these include:

Stakeholders Group - The LRCA and SSA formed a stakeholders group • 
4 years ago comprised of business and civic leaders and neighborhood 
residents. The group has met several  mes a year to review and 
provide input on a long term control plan (LTCP) for the CSO system. 
The organiza  ons will recruit stakeholder’s group members on an 
ongoing basis. The group will con  nue to meet and be consulted for 
input in the future on both CSO and MS4  ma  ers. 
The LRCA and SSA are working with the Public Works Departments of • 
the City of Scranton and the Borough of Dunmore to develop a more 
comprehensive LTCP which includes more frequent good housekeeping 
measures such as street sweeping and catch basin cleaning. 
Good housekeeping programs and prac  ces for urban water quality • 

Downspout disconnect with 
rainbarrel.
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parameters for private property owners, commercial and ins  tu  onal campus managers are being 
promoted.
“River Watch” Water Monitoring – Since its • 
incep  on in 1991, River Watch has been – and 
con  nues to be - one of the LRCA’s most successful 
public par  cipa  on programs.  Teams of volunteers 
from Lackawanna Valley communi  es, including 
senior volunteers, high schools and universi  es, 
collect and test water samples at various loca  ons 
throughout the year. Labs at the University of 
Scranton provide the site for water sample analysis. 
The volunteers also record the presence of macro 
invertebrates (stonefl ies, damselfl ies, caddisfl ies, 
hellgrammites, dragonfl ies) along the river at four 
loca  ons in fall and spring. This provides especially 
useful informa  on in assessing water quality since 
diff erent species live and thrive in response to 
various levels of pollu  on. 
The LRCA works regularly with the Biology • 
Department of the University of Scranton which 
now includes water quality tes  ng and analysis 
along the Lackawanna River in its curriculum. This 
partnership has provided invaluable, high quality 
data about the river’s overall health. It provides 
hands-on, prac  cal experience to future leaders in 
the environmental science fi eld.
The LRCA works in close partnership with the • 
Lackawanna Valley Chapter Trout Unlimited (TU) on 
water monitoring programs, and the organiza  on 
helps to train volunteers to assist with educa  onal 
programs about water quality, and the eff ects 
of pollu  on. TU can provide future volunteers 
for educa  onal outreach programs, storm drain 
stenciling, water tes  ng and other programs. 
Because of their interest in the river, they also 
provide informa  on on illegal discharges and 
pollu  on events.
Storm Drain Stenciling – This program will con  nue • 
and expand to other sec  ons of the City and 
Dunmore Borough. The LRCA plans one storm drain 
stenciling event each year.
The LRCA holds public mee  ngs throughout the • 
Lackawanna Valley on issues on local and regional 
importance. They work closely with municipal 
offi  cials to educate them about issues such as 
proper planning and zoning, good housekeeping issues, open space development, conserva  on 
easements, and water quality issues. 

Macroinvertebrate sampling along the Lackawanna River.

Fly fi shing along the Lackawanna River.

Volunteers pulling a  re out of the river. 
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The LRCA has sponsored the Lackawanna Riverfest, • 
including its popular Canoe – a – thon, for over twenty fi ve 
years. More than 120 canoes and kayaks run a sec  on of 
the river between either Archbald or Blakely Boroughs and 
the City of Scranton, enjoying fi rsthand the beauty and 
challenges which the river provides. A celebra  on at the 
fi nish line in Scranton provides a fi   ng end to the race. 
Staff ed with food vendors, musicians, and educa  onal 
tables, Riverfest is a day to celebrate the Lackawanna River 
and its watershed,
The LRCA, along with its sister organiza  on the Lackawanna • 
Valley Conservancy (LVC), has worked to conserve land, 
and encourage landowners through direct purchase 
or easements, to protect valuable property along the Lackawanna River, its tributaries and in its 
watershed.
The LRCA holds frequent clean – ups along the river and its tributaries. Local organiza  ons, schools, • 
businesses and civic minded individuals have cleaned hundreds of tons of trash, including  res and 
other debris, for more than 25 years. For the past several years LRCA cleanups have been supported 
by the SSA with equipment and staff  assistance and funding for landfi ll disposal.
The LRCA has partnered with local ar  sts and art galleries to host events along the river and in local • 
galleries. The organiza  on distributed educa  onal materials at these events, and a por  on of the 
sales were donated to the LRCA.

Future Strategies

Focus Groups - The LRCA is planning two focus groups to elicit the local perspec  ve on • 
stormwater issues. These will be held at the 
Scranton Chamber of Commerce and the 
Dunmore Community Center. One group will 
include government offi  cials, real estate and 
housing, contractors, engineers, and business 
leaders. Another group will hold religious 
leaders, educators, environmental and civic 
representa  ves. The groups will provide input 
on strategies for future success. The LRCA will 
provide a short ques  onnaire to be returned a  er 
the mee  ng if par  cipants have more ideas.  
Storm drain stenciling will con  nue and expand • 
to other areas of Scranton City and Dunmore 
Borough.
The LRCA will con  nue its clean-ups along the • 
river and at sites iden  fi ed by this survey  along 
tributary streams. 
Mee  ngs with local government offi  cials, Chamber of Commerce and other business leaders, • 
contractors, and engineers will con  nue at various loca  ons. The LRCA is now planning a public 

Volunteers help clean up the levee along the 
Lackawanna River.

Macroinvertebrate kick-net sampling along a riffl  e in the 
Lackawanna River.
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mee  ng in conjunc  on with Penn Future on stormwater management. 
The LRCA will con  nue to provide speakers and outreach at various public events and venues.• 
Public repor  ng will con  nue with semiannual reports provided on storm water issues, and future • 
strategies. It will include: What has worked; What has not worked well, and a reassessment for future 
programing.
Con  nue RiverWatch and water tes  ng programs in conjunc  on with the University of Scranton.• 
Enlist help from Penn State Extension and the Master Gardener Program to provide educa  on and • 
demonstra  ons on rain gardens, rain barrels, downspout disconnect, tree plan  ng, and similar topics.   
Meet with local chocolate companies, and other manufacturers, to publicize the LRCA and its • 
environmental stewardship eff orts on their candy wrapper or container. A por  on of the sales of 
these products could be donated to the LRCA. 
Expand outreach to commercial and ins  tu  onal stakeholders; develop general business and site • 
specifi c programs and projects.
“Adopt a Storm Drain” program – This future outreach eff ort will work through coopera  on with • 
schools, religious leaders, colleges and universi  es, businesses and neighborhood organiza  ons. They 
will work to clean li  er and report problems to responsible agencies.
Contact the Everhart Museum (Nay Aug Park Scranton), and the Anthracite Museum (McDade • 
Park Scranton), to host presenta  ons on stormwater and water quality issues in conjunc  on with 
coordina  ng exhibits.
Work with the local public access television sta  on, Electric City TV, and with WVIA Public Television, • 
to air educa  onal presenta  ons on proper stormwater management, including panel discussions, 
focus groups, and a public forum on storm water to be held in conjunc  on with Penn Future and 
other organiza  ons.
Encourage businesses and ins  tu  ons to adopt and help provide maintenance to “green • 
infrastructure” areas such as rain gardens and vegetated swales. 
Include educa  onal materials in bulle  ns of religious congrega  ons such as churches and synagogues.• 
Work with the Scranton Chamber of Commerce, the City of Scranton, Dunmore Borough, and • 
Lackawanna County Planning to develop a “land bank” of proper  es suitable for green infrastructure 
installa  on. 

Par  cipants at the annual Lackawanna Riverfest
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The recommenda  ons contained in this report provide the City of Scranton and SSA a path toward 
developing a more comprehensive stormwater program. This report presents the City and SSA with a 
managerial and fi nancial framework to integrate ac  vi  es required by both en   es to adequately meet 
the MS4 Permit, LTCP, and addi  onal requirements. Simultaneously, as the City and SSA begin to shi   
responsibili  es to enable a more effi  cient and streamlined program, all local partners should con  nue 
collabora  ng to implement the programma  c recommenda  ons contained in this report, specifi cally the 
stream and watershed recommenda  ons, green infrastructure recommenda  ons, and environmental 
educa  on strategies.

While the local partners have been working to improve water quality in the Lackawanna River Corridor for 
many years, this Phase 1 eff ort will posi  on the City and SSA to more adequately meet their water quality 
goals by improving the effi  ciency and incorpora  ng cost-saving strategies, as well as be  er educa  ng the 
community to generate the buy-in that will be necessary for the stormwater program to sustain itself in 
the long-term. Once the Phase 1 recommenda  ons are implemented, the local partners can leverage their 
exis  ng and future eff orts to con  nue to enhance local stormwater management.
 
One of the major challenges impeding the City’s ability to invest in stormwater is the compe  ng priori  es 
in the community, all vying for limited resources. In addi  on, the upcoming City elec  ons may alter the 
makeup of elected offi  cials substan  ally. While it is an  cipated that poli  cal changes may shi   priori  es 
within the City, the Chesapeake Bay restora  on plan will require stringent local policies and procedures 
to mi  gate the nega  ve impacts of stormwater. It is therefore essen  al that the local partners involved 
in these eff orts work closely with elected offi  cials and the public to educate them on the importance of 
managing stormwater so that a more comprehensive stormwater program will be implemented into the 
future. 

Conclusion
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