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EXECUTIVE SUMMARY 

The Scranton Sewer Authority (SSA) has prepared this Long Term Control Plan (LTCP) 
Report to address combined sewer overflows (CSOs) and to fulfill state and federal 
regulations for combined sewer communities.  This long term control plan has been 
completed in compliance with EPA Region III Compliance Order Docket No. CWA-03-
2003-0017DN.  

The LTCP was authorized under Amendment No. 1 to Subgrant Agreement between 
Lackawanna County and Scranton Sewer Authority.  In the original timeframe set forth in 
the Amendment, the LTCP was scheduled to be complete in November 2005.  Delays 
occurred due to a 6 month delay in the notice to proceed and BNR integration into the 
LTCP. 

In the original scope of work, shown in Appendix B, it states that  

“The EPA CSO Control Policy allows two general approaches in the development of the 
LTCP’s- the demonstration approach and the presumptive approach.  After the 
characterization stage (including CSS modeling and water quality monitoring) has been 
completed the resulting report will allow EPA in conjunction with SSA, the public and 
Program Team to determine which approach will be the most suitable for the Scranton 
System.”    

The presumptive approach was selected by the Program and SSA and presented to the 
EPA at Workshop held on April 21, 2005.   

SSA serves 87,000 people and includes a catchment area of 10,000 acres in the Scranton 
and Dunmore areas. SSA’s combined sewer system includes 63% of the system and 
serves the older parts of the city.  It includes 80 combined sewer overflow (CSO) 
locations.  Most of the CSOs discharge to the Lackawanna River.  Several CSOs 
discharge to tributaries including Keyser Creek, Leggett’ s Creek, Little Roaring Brook, 
Roaring Brook, and Stafford Meadow Brook.  Newer parts of the city since 1967 are 
served by separate sanitary systems.  Figure ES-1 shows the approximate SSA separate 
and combined sewer areas. 
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Figure ES-1. Scranton WWTP Service Area. 

SSA and Lackawanna 2000 (LW2000) program have developed and evaluated 
alternatives to control CSOs in compliance with Pennsylvania and federal CSO control 
policies and other applicable environmental quality and regulatory requirements.  The 
recommended plan will reduce CSOs to the Lackawanna River and several tributaries, 
thus improving the water quality of these receiving waters and benefit aquatic and 
aesthetic resources.  

A water quality monitoring study was conducted from April 2004 through August 2005 
to sample during dry and wet weather.  During dry and wet weather, at upstream and 
downstream CSO locations, fecal coliform levels were above water quality values. The 
findings of the study indicate that even when there are no CSOs occurring in the system, 
water quality values can not be met during wet weather. During dry weather, the only 
water quality violations were for fecal coliforms.  For fecal coliforms, 5 of the 13 sites 
sampled are in compliance during dry weather, which is the baseline condition.  The fecal 
coliforms violation should be rectified and that repair combined with reduction of fecal 
load may give SSA a chance to meet future values, as upstream and downstream value 
differential is not significant 
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System analysis was performed with a detailed collection system model to understand the 
factors contributing to CSO activation. With this enhanced system understanding, CSO 
technologies were reviewed to determine which ones would be most effective at reducing 
CSO discharges for this study area, and therefore warrant in-depth hydraulic modeling 
analysis.   

Several infrastructure improvements were recommended regardless of the type of CSO 
technology preferred for CSO control.  These improvements, referred to as “system 
optimization” , were common to all CSO alternatives and therefore included as part of all 
alternatives during analysis.   

System optimization projects included upgrading the existing operations of the WWTP. 
The plant presently operates at an estimated 39 mgd for the first hour of the storm event 
to capture the highest loadings associated with the “ first flush”  and then reduces flow 
through the plant to about 20–25 mgd for the duration of the storm event.  Preliminary 
analysis indicated that the plant could be modified to consistently deliver 39-mgd through 
the plant.  Other system optimization projects included performing regulator 
modifications, pipe/siphon cleaning, and targeted sewer separation. 

Five alternatives for CSO control were assessed in detail to determine compliance with 
state and federal CSO control policies, and to identify potential impacts associated with 
construction and operation.  The alternatives that were developed for in-depth analysis 
are summarized in Table ES-1 below: 

Table ES-1. Alternatives Evaluated for In-Depth Analysis. 

 

Each alternative has been evaluated in this report, and includes a description and 
conceptual layout (including engineering details, where appropriate), hydraulic model 
results, water quality improvements, and estimated construction cost.  A preferred 
alternative was identified through a structured evaluation process based on the following 
criteria: 

Alternative 
No.

Description

1 Vortex separation with storage tank at WWTP
2 High-rate clarification at WWTP
3 Parallel interceptor
4 Complete sewer separation
5 Storage facilities
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·  Water Quality Improvements 

·  Operation & Maintenance 

·  Cost 

·  Public Acceptance 

·  Community Improvements 

·  Construction Issues  

The five alternatives were scored for each of the criteria above.  The criteria were 
assigned a weighting factor based on discussions with SSA staff.  A preferred alternative 
was identified using Criterium Decision PlusÔ software that evaluated the relative 
strengths and weaknesses for each alternative in this long term CSO control plan.  Figure 
ES-2 illustrates the comparison of the overall decision scores for the five alternatives. 
Alternative 2, high-rate clarification, was identified as the most preferred alternative due 
to its highest overall score. 

 

Figure ES-2. Alternative Score Comparison. 

 



EXECUTIVE SUMMARY 

SSA Final LTCP ES.doc ES-5  
December 2006 

Figure ES-3 illustrates the relative importance of each criterion impacting the overall 
score for each alternative.  As shown in the figure, high-rate clarification scored well on 
cost, water quality improvements, and public acceptance in comparison to the other 
alternatives. 

 

 

Figure ES-3. Contributions to Alternative Scores. 

 

Section 9 of this report presents several analyses used to optimize and further evaluate the 
preferred alternative.  Additional controls to increase annual percent capture above 85% 
were assessed for the preferred alternative to determine the most cost-effective level of 
CSO control for this area.  These controls were considered to further enhance water 
quality or aesthetics of the Lackawanna River and tributaries in the study area. 

To that end, analyses were performed to evaluate the impact of increasing the capacity of 
the high-rate treatment facility.  Model results showed that increasing the capacity of the 
high-rate treatment facility had only minor effects on CSO activation, and only marginal 
effect on annual CSO volumes.  The reason was that the total interceptor treatment 
capacity of the high-rate facility and the WWTP (includes system optimization projects) 
was 100 mgd.  This was slightly greater than the existing interceptor capacity.  Therefore, 
increasing the high-rate treatment capacity had limited impact because the end-of-pipe 
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capacity had already exceeded the interceptor capacity.  The end-of-pipe capacity was no 
longer the limiting factor causing remaining CSO discharges. 

 

Figure ES-4 illustrates the relationship of cost per million gallon of annual CSO removed 
versus percent capture.  The knee of the curve, indicating cost effectiveness, is located at 
the preferred alternative with 87.2 percent capture.  Beyond this level of control, it 
became prohibitively more expensive per million gallons of CSO to remove CSO 
discharges.  Additional facilities to further reduce CSO discharges do not have the benefit 
of utilizing existing system capacity, and therefore are significantly more costly to 
achieve incremental reductions in CSO discharges. 

 

Figure ES-4. Cost / Benefit Analysis for Higher Levels of CSO Control. 

Because the optimal point, or “knee of the curve”  in Figure ES-4 is located at 87 percent 
capture, higher levels of CSO control area are not recommended at this time.  The 
projects outlined in the recommended plan directly address the key issues affecting CSO 
activation.  Higher CSO control levels should only be considered after the recommended 
plan has been implemented and there is a documented need for further CSO control that 
would result in commensurate water quality benefits. 

During the preparation of the LTCP, WWTP plant recommendations were developed as 
part of a parallel study for biological nutrient removal (BNR).  The LTCP team requested 
the BNR consultant to evaluate maximizing the flow to the treatment plant.  In order to 
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address wet weather flows, the BNR consultant recommended facilities at the WWTP 
that would increase the capacity of the primary treatment to 60-mgd and secondary 
treatment to 46-mgd.  The preferred alternative in the LTCP was subsequently updated to 
reflect the increased capacity of the WWTP.  This had the effect of downsizing the 
required CSO high-rate treatment facility and pump station at the plant needed to meet 
CSO control goals (see Section 9). 

Table ES-2 summarizes the projects included in the recommended CSO control plan.  
The total estimated capital cost for the recommended plan is $64.2 million. 

Table ES-2. Summary of Recommended Plan Projects. 

Action 
Cost 

Methodology 
Construction 

Cost ($M) 

Capital 
Cost 
($M) 

Annual 
O&M 
Cost 
($M) 

Service 
Life 

(years) 

Total 
Present 
Worth 

Cost ($M) 

WWTP Improvements*      see BNR Report      

- Fifth Primary Clarifier and 
Secondary Bypass 

 
1.160 1.86 0.023** 50 2.98 

- Bioreactor Configuration 
and Additional Tankage 

 
6.580 10.53 0.132** 50 16.85 

- Fifth Final Clarifier, 
Effluent Piping Alterations, 
and Baffling 

 

2.110 3.38 0.042** 50 5.41 

-Additional BNR Improvements  13.78  0.276** 50 3.17 

Phase 2 WWTP Capital 
Improvements 

SSA Capital 
Improvement 
Plan 13.780   15.964   15.96 

-General Main Rehabilitation 
Projects 

  
43.000 0.860 50 54.32 

-Electrical Systems   3.240 0.065 50 3.24 

-Process Facilities   5.90 0.118** 50 5.90 

-LTCP Updates, Compliance 
Monitoring and Water Quality 
Model 

  0.125  14 21.50 

Regulator modifications, 
baffles, and trap and pipe 
cleaning 

MWH 
Constructors 

1.279 2.05 0.000 70 2.21 

Sewer separation / Inflow 
removal 

MWH 
Constructors 

9.237 14.78 0.012 70 11.62 
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Pump Station (40 mgd) Section 5 Cost 
Equations 

7.28 11.64 0.203 50 14,78 

Screening and High-rate 
clarification facility*** (40 mgd) 

See Table 9-7 12.51 20.02 0.32 20 - 70 22.32 

Total  53.94 116.53 18.02  175.1 

* It is important to note that the cost presented for the WWTP Improvements include the cost of 
providing nutrient reduction as required by the PA Chesapeake Bay Tributary Strategy. 

** Annual O&M costs were not provided in the BNR report.  2% of the total construction cost was 
assumed.  

*** Recommended plan includes a high-rate clarification system.  Costs for ActifloÒ has been included 
for purposes of this LTCP. 

 

The recommended plan includes construction of a 40-mgd pump station at the WWTP 
that will activate when flows exceed future plant capacity.  These flows will be pumped 
to a proposed 40-mgd high-rate treatment system proposed to be constructed on land 
owned by Scranton Sewer Authority on the other side of the railroad tracks.  Review of 
the existing plant layout indicated there was no room to construct the high-rate 
clarification system adjacent to the main plant processes, unless existing buildings were 
relocated. 

When the 40-mgd pump station and high rate treatment facility are constructed, and 
added to the 46-mgd secondary treatment capacity of the WWTP (and 60-mgd primary 
treatment capacity), the total end-of-pipe flow into the WWTP would total 100-mgd.  
This is equivalent to the downstream capacity of the interceptor that conveys flows to the 
plant.  Therefore, plant capacity would no longer be the limiting factor causing excessive 
CSO activation.   

A schematic of the recommended plan treatment process is shown in Figure ES-5.  Figure 
ES-6 illustrates the conceptual design layout of the recommended plan at the Scranton 
WWTP. 
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Figure ES-5. Recommended Plan Treatment Process Schematic. 

 

Waste sludge from the high-rate clarification process may be conveyed either to the 
sludge thickeners or to the WWTP headworks depending on the type of high-rate 
clarification process selected.  Several of the high-rate clarification processes produce a 
relatively thin sludge that would need to be thickened separately from the primary sludge, 
or conveyed to the head of the WWTP.  This is to be further evaluated during a pilot 
testing/feasibility analysis. 
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Figure ES-6. Recommended Plan Design Layout. 
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Table ES-3 summarizes recommended wet weather operations for future flow regimes at 
the plant. 

Table ES-3. Future Wet Weather Plant Operations. 

Flow Range Plant Operation 

0 - 46 MGD Flow goes through the headworks, receives primary treatment, 
secondary treatment, and disinfection prior to discharge to the 
river. 

46 - 86 MGD The secondary treatment system is operating at maximum 
capacity.  Flows in this range will be diverted to the high rate 
treatment facility, and disinfected prior to discharge to the 
river. 

86 -100 
MGD 

Flow through the pumps at the headworks to the primary 
clarifiers should be increased from 46 MGD to 60 MGD.  
Flows above 46 MGD through the primary treatment system 
will bypass secondary treatment to the disinfection system 
prior to discharge to the river.   A total of 60 MGD will go 
through primary treatment (46 MGD of which also goes 
through secondary treatment), and 40 MGD will be treated by 
the high-rate treatment system. 

> 100 MGD The primary, secondary, and high-rate treatment systems are 
all operating at maximum capacity.  The wet well in the new 
pump station will surcharge and overflow to the river via CSO 
003. 

 

A 13-year implementation schedule was developed, and is presented in Figure ES-7.  
Most of the projects are planned within the first 9 years.  The implementation schedule 
consists of three major phases including WWTP improvements, high-rate clarification, 
and targeted sewer separation. 

Improvements to the capacity of the WWTP were considered highest priority.  These 
improvements also make the most significant impact in terms of reduction of CSO 
discharge volumes and activations.  The high-rate clarification system was considered the 
next highest priority.  This includes construction of the pump station, screening, and high 
rate treatment facilities.  The advanced facility planning/technology pilot program is 
planned at the beginning (in 2007) in order to further define the high-rate treatment 
facility that is best for the Scranton Sewer Authority.  This is scheduled to be done prior 
to design. 
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Project 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

                                                             

Phase 2 WWTP Capital Improvements                                                             

Electrical Systems                                                             

Process Facilities                                                             

General Main Rehabilitation Projects                                                             

                                                              

                                                              

WWTP Improvements                                                                 

Fifth Primary Clarifier and Secondary Bypass*                                                              

Bioreactor Configuration and Additional Tankage*                                                              

Fifth Final Clarifier, Effluent Piping Alterations, and Baffling*                                                              

Traps and Pipe cleaning                                                             

Regulator modifications/baffles                                                             

Water Quality Model/Testing                                                             

                                                              

High-rate clarification facility                                                             

Pump Station (40 mgd)                                                             

Screening Facility                                                             

High-rate clarification facility                                                             

                                                              

Targeted Sewer separation                                                             

Sewer separation                                                             

Sewer Planning                                                             

Total Cost Per Year ($M) 10.0 10.4 7.7 15.5 14.3 6.5 6.9 7.0 7.2 10.6 11.2 14.6 10.0 19.2 19.8 

                

                

* These WWTP Improvement costs and schedule were obtained from Gannett Fleming, May 2006. Scranton WWTP Biological Nitrogen Removal, Chemical Phosphorous Removal, and Related Improvements. 
Prepared for the U.S. Army Corps of Engineers.  Contract No. DACA31-03-D-0009.  Task Order 017. 

                

  Advanced Facility Planning/Technology pilot program 

  Financing and Public Meetings 

  Design 

  Construction/Implementation 

 

 

 

Figure ES-7. CSO Plan Implementation Schedule and CIP Expenditures.
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The recommended plan represents a significant investment in improving the water quality 
of the Lackawanna River.  While the plan was not the lowest cost alternative, the 
following summary provides a list of measurable benefits the plan will provide to the 
public and environment as compared with existing conditions: 

·  Annual fecal coliform reduction of 1.3 x 1017 to the environment 

·  Annual TSS reduction of 2,000 tons 

·  Annual CSO reduction of 1 billion gallons 

·  Reduction from 97 overflow events to 38 overflow events per year 

·  Floatables control provided for all CSOs 

·  Elimination of 15 of the CSO structures (nearly 20% of total) via sewer separation 

·  Increase in annual CSO wet weather percent capture from 48 to 87 percent. 

 

Figure ES-8 illustrates the impact of the recommended plan on CSO activation. 
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Figure ES-8. Impact of Recommended Plan on CSO Activation. 
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Other benefits of the recommended plan include: 

·  Ability of future expansion / modification of CSO high-rate treatment facility 

·  Centralization of CSO facilities 

·  Minimal community disruption 

·  Hydraulic system optimization (maximizes flow through the interceptor) 

·  Addition of new storm drains to convey separate drainage in targeted sewer 
separation areas 

The recommended plan to address CSOs represents the most preferred alternative with 
respect to its water quality improvements, public acceptance, cost, O&M, and community 
improvements.  The level of CSO control recommended in this plan is above the required 
85% wet weather capture requirement, and also represents the economic “knee of the 
curve”  after which it becomes prohibitively more expensive per million gallons of CSO 
to remove CSO discharges.  Additional facilities are significantly more costly to achieve 
incremental reductions in CSO discharges.  Therefore, higher levels of CSO control area 
are not recommended at this time, and should only be considered after the recommended 
plan has been implemented and there is documented need for further CSO control that 
would result in commensurate water quality benefits. 

 

 

 


