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 BACKGROUND 
The Passaic Valley Sewerage Commission (“PVSC”) provides wastewater treatment service to 
48 municipalities within Bergen, Hudson, Essex, Passaic, and Union counties in the Passaic 
Valley Service District located in Northeast New Jersey. In total PVSC services approximately 
1.5 million people, 198 significant industrial users and 5,000 commercial customers. PVSC’s 
Treatment District covers approximately 150 square miles from Newark Bay to regions of the 
Passaic River Basin upstream of the Great Falls in Paterson.  
 
The PVSC Water Resources Recovery Facility (“WRRF”) receives flow from three sources: the 
Main Interceptor Sewer, the South Side Interceptor, and the Hudson County Force Main 
(“HCFM”). The Main Interceptor begins at Prospect Street in Paterson and generally follows the 
alignment of the Passaic River to the PVSC WRRF in the City of Newark. The South Side 
Interceptor is located entirely within the City of Newark. The Hudson County Force Main 
receives flow from the cities of Jersey City, Bayonne, North Bergen, and South Kearny. 
 
PVSC does not own or operate any of the combined sewer overflow (“CSO”) outfalls within the 
PVSC Treatment District. The extent of the PVSC Treatment District and the combined sewer 
areas within the study area are illustrated in Figure A-1. 
 
Eight of the municipalities within the PVSC District have combined sewer systems (“CSSs”) and 
have received authorization to discharge under their respective New Jersey Pollutant Discharge 
Elimination System ("NJPDES) Permits for Combined Sewer Management. The eight PVSC 
CSO Permittees are: 

 City of Paterson 

 City of Newark  

 Town of Kearny 

 Harrison Town 

 Borough of East Newark  

 City of Bayonne (Bayonne Municipal Utilities Authority was dissolved in 2016 and the 
City of Bayonne now owns its CSS) 

 Jersey City Municipal Utilities Authority (“JCMUA”) 

 Township of North Bergen Municipal Utilities Authority (“NCMUA”) 
 
A general schematic of the PVSC sewer system is included in Figure A-2.  
 
The Township of North Bergen has two combined sewer areas that are owned and operated by 
the NBMUA under two separate NJPDES permits: NBMUA and NBMUA (Woodcliff). The 
Woodcliff Sewage Treatment Plant (STP) service area is separate from the PVSC Treatment 
District. Any mention in this report of the infrastructure owned and operated (in part or in full) 
by NBMUA (Woodcliff) is only included where it is necessary in order to properly characterize 
the NBMUA system.  
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Figure A-2:  The PVSC Sewer System Schematic
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 PURPOSE OF REPORT 
In accordance with the PVSC NJPDES Permit’s LTCP requirements, a Development and 
Evaluation of Alternatives Report (“EAR”) shall be submitted by July 1, 2019. 
 
Part IV Section G.4 of the PVSC NJPDES Permit Number NJ0021016 outlines the requirements 
of the EAR. The objective of the EAR is to provide the NJDEP, PVSC, and the municipalities 
with a comprehensive evaluation of CSO control alternatives “that will enable the permittee, in 
consultation with the Department, the public, owners and/or operators of the entire collection 
system that conveys flows to the treatment works, to select the alternatives to ensure the CSO 
controls will meet the water quality-based requirements of the Clean Water Act (CWA), will be 
protective of the existing and designated uses in accordance with N.J.A.C. 7:9B, give the highest 
priority to controlling CSOs to sensitive areas, and address minimizing impacts from SIU 
discharges.” 
 
This report constitutes the PVSC EAR, and has been developed to meet the above-cited permit 
requirements. 
 

 CONTENTS OF THIS REPORT 
This EAR provides an evaluation of a range of CSO control alternatives predicted to accomplish 
the requirements of the Federal Water Pollution Control Act of 1972 (the “Clean Water Act” or 
“CWA”). As required by the NJPDES Permit Section G.4.e, this EAR utilizes models to simulate 
the existing conditions and the expected conditions after the construction and operation of the 
chosen alternative(s). The EAR evaluates the practical and technical feasibility of the proposed 
CSO control alternative(s), with the goal of achieving the water quality based requirements of 
the CWA through the construction and implementation of various remedial controls and the 
combination of such controls and activities.  
 
An overview of the organization and contents of this EAR is provided in Table A-1.  
 

Table A-1: Evaluation of Alternatives Report Contents and Organization 

Section Topics Covered 

A Introduction and 
Background 

Documents the problem definition, background, project 
description, summary and table of contents. 

B Future Conditions 
Describes the anticipated future conditions of the PVSC Treatment 
District across municipalities. Future conditions include project 
populations, projected flow rates, and planned projects. 

C Screening of CSO 
Control Technologies 

Describes the technology screening process used to determine the 
CSO control technologies advanced for analysis in Section D. 

D Alternatives Analysis 
Describes the process used to develop alternatives from the 
technologies advanced from Section C, the evaluation criteria, and 
performance and cost of each alternative. 

E References  
F Abbreviations  
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SECTION B -  FUTURE CONDITIONS 

 INTRODUCTION 
Section G.4.e of the NJDPES permit requires that “the permittee shall utilize the models to 
simulate the existing conditions and conditions as they are expected to exist after construction 
and operation of the chosen alternative(s).” The construction and operation schedule for the 
chosen alternative(s) will be established as part of the Final LTCP, which is to be submitted by 
June 1st, 2020. For the EAR, the PVSC Treatment District Permittees decided to evaluate future 
conditions for the year 2045.  
 
This section of the EAR focuses on the expected future conditions of the PVSC Treatment 
District.  

 PROJECTIONS FOR POPULATION GROWTH 
PVSC currently provides wastewater treatment services to approximately 1.5 million people, 198 
significant industrial users, and 5,000 commercial customers in 48 municipalities. The eight 
municipalities served by combined sewers are developing their own population growth 
projections as part of their municipality specific reports.  
 
Projected population growth information utilizes the North Jersey Transportation Planning 
Authority (NJTPA) final forecasts approved by the NJTPA Board on November 13, 2017. Based 
on data from PVSC, the current population served is approximately 1.5 million people. 
According to NJTPA’s forecasts, population in this area is expected to grow roughly 20% 
by2045.  

 PLANNED PROJECTS 
PVSC has not currently committed to any projects that would alter the PVSC Treatment 
District’s existing conveyance or treatment capacity. However, PVSC is currently undergoing an 
interceptor inspection and rehabilitation project.  

 PROJECTED FUTURE WASTEWATER FLOWS 
Despite increases in population within the PVSC Treatment District from approximately 1.4 
million in 2011 (2011 Annual Report) to approximately 1.5 million in 2018, dry weather flows to 
the PVSC WRRF have declined over the previous decade. Water conservation measures, such as 
low flow fixtures and a decrease in the number of industrial users within the service area are 
believed to be significant reasons for this reduction. Based on the continued application of water 
conservation measures, PVSC expects this trend to continue; however, there is uncertainty in 
whether the flows to the PVSC WRRF are going to increase proportional to population growth. 
Therefore, the wastewater flows used for existing and future conditions are the same for the 
purpose of this study. 
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SECTION C -  SCREENING OF CSO CONTROL TECHNOLOGIES 

 INTRODUCTION 
This section of the EAR focuses on the CSO technology screening process as per the 
requirements of the NJPDES Permit No. NJ0021016 issued to PVSC. PVSC reviewed various 
CSO technologies in order to determine which ones have the greatest potential to meet the 
requirements of the NJPDES Permit. This screening of technologies is consistent with the 
requirements of the CSOs Control Policy Section II.C.4 and the United States Environmental 
Protection Agency’s (USEPA) “Guidance for Long Term Control Plan.” The Alternatives 
Evaluation shall consist of: 

 Technology Screening Process 
 Evaluation of Specific CSO Control Alternatives 

 
It is important to note that this discussion only considers technologies applicable to PVSC-
owned infrastructure. Additionally, this screening of technologies does not consider cost or cost 
effectiveness, and is only meant to exclude those CSO control technologies not technically or 
physically appropriate for PVSC application. A more detailed discussion of the technologies 
deemed appropriate for PVSC application is included within each respective subsection. 
 
The results of this screening have advanced several CSO control technologies forward for 
consideration in the development of alternatives for the LTCP. Further evaluation of these 
control technologies as LTCP alternatives is discussed in Section D – Alternative Analysis of 
this EAR. 

C.1.1 Water Quality and CSO Control Goals 
With respect to water quality, control technologies are screened for their effectiveness at 
addressing pollutants of concern (POC) and CSO control goals in order to achieve compliance 
with the CWA. The control technologies were screened based on the following POC and CSO 
control goals. 

 Reducing the count of fecal coliform colonies 
 Reducing the count of Enterococcus colonies 
 Reducing the count of Escherichia coli colonies 
 CSO discharge volume reduction 

C.1.2 Evaluation Methodology Used for this Study 
Each CSO control technology evaluated in this section has been assigned a value based on its 
effectiveness at reaching primary CSO control goals. The categories used to describe goal 
effectiveness are as follows: 

 High: The CSO control technology will have a significant impact on CSO control goals 
and is among the best technologies available to achieve those goals. This technology 
may be considered for further evaluation for this reason. 

 Medium: The CSO control technology is effective at achieving CSO control goals, but 
is not considered among the most effective technologies to achieve those goals. This 
technology may or may not be considered for further evaluation. 
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 Low: The CSO control technology will have a minor impact on CSO control goals – 
POC reduction and CSO discharge volume reduction. This technology will need other 
positive attributes to be considered for further evaluation. 

 None: The CSO control technology will have no impact or a negative impact on the 
CSO control goals. This technology will not likely be considered for further evaluation. 

 
Additionally, the positive impacts that each of the technologies will have on the community 
beyond achieving the primary goals described above were evaluated. The community benefits 
were identified using as a reference the New Jersey DEP Division of Water Quality’s report 
entitled “Evaluating Green Infrastructure: A Combined Sewer Overflow Control Alternative for 
Long Term Control Plans,” and the New Jersey Green Infrastructure Municipal Toolkit website. 
Community benefits identified include aesthetic improvements, improvements to water quality, 
reduction of flooding potential, and alignment with sustainable community principles, among 
others. 
 
CSO control technologies will be recommended for further evaluation based on multiple factors. 
The first factor will be the goal-effectiveness value that generally quantifies the impact a 
technology will have towards achieving a water quality goal. These goal-effectiveness values are 
described above. The second factor is whether or not the NJPDES Permit requires further 
investigation of a technology. The permit identifies certain technologies that must be evaluated 
further. The third factor in determining whether a technology will be evaluated further is the 
current or future implementation and operation of that technology. If the technology is currently 
in place, will be implemented, or is mandated by the Nine Minimum Controls, then an evaluation 
is unnecessary. The fourth and final factor is the feasibility of implementation, particularly in 
terms of land/infrastructure ownership. The community benefits identified for each technology 
also play an important role in determining whether implementation of the technology will be 
beneficial and recommended to be moved forward for further analysis. 
 
A CSO technology that is highly effective in one or all evaluation factors will likely be 
recommended for further investigation. A CSO technology that does not reach a “medium” 
effectiveness for water quality goals will likely not be recommended for further evaluation. This 
screening methodology was presented to the public at the October 2018 PVSC Regional 
Supplemental CSO Meeting. Input was requested from the public and considered in this 
evaluation.  

C.1.3 Further Evaluation as a CSO Control Technology  
The CSO technologies recommended for further evaluation and deemed feasible for PVSC 
implementation contain additional discussion within Subsections C.2 to C.8 regarding CSO 
technology feasibility, implementation, and design. The additional analysis typically utilizes the 
following control levels to determine technology effectiveness: up to 0, 4, 8, 12, and 20 overflow 
events per year, and 85% CSO volume capture. This discussion only analyzes the individual 
CSO control technology effectiveness and does not consider cost or cost effectiveness.  

Tables located in Subsection C.9 contain a brief description of the implementation and operation 
factors for a wide range of CSO technologies and summarize the results of the screening process 
for each CSO control technology described in Subsections C.2 through C.8. The summary tables 
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in Section C.9 indicate which CSO technologies are recommended to move forward for the 
Evaluation of Alternatives, discussed in Section D of this EAR. 

 SOURCE CONTROL 
The USEPA defines source controls as those that impact the quality or quantity of runoff 
entering the CSS. Source control measures can reduce volumes, peak flows, or pollutant 
discharges that may decrease the need for more capital-intensive technologies downstream in the 
CSS. However, source controls typically require a high level of effort to implement on a scale 
that can achieve a measureable impact. As PVSC does not own or operate the CSS or maintain 
significant ownership of property outside the WRRF, it has limited ability to implement source 
control technologies.  

C.2.1 Green Infrastructure 
Green infrastructure (“GI”) is a source control that uses natural processes such as infiltration, 
evapotranspiration, filtration, storage, and controlled release to reduce the stormwater volume, 
peak flows, or pollutant loads entering the sewer system or surface waters. A wide range of GI 
technologies are currently in use throughout the country and include pervious paving, 
bioretention basins, vegetated swales, green roofs, blue roofs, and rainwater harvesting. These 
technologies can be used alone in a scalable manner, or in conjunction with gray infrastructure to 
reduce the size and cost of gray infrastructure. 
  
GI’s benefits extend beyond reducing the flow of water into CSSs during wet weather events.  
By mimicking a more naturalized system, GI can deliver a broad range of ecosystem services or 
benefits to people, some of which include: improvements to community livability (aesthetics and 
property values), human health, air quality, water quality, groundwater recharge, wildlife habitats 
and connectivity, reduced heat island effects, reduced energy use, increased green jobs, and more 
recreational opportunities (USEPA, 2014). As described in Greening CSO Plans: Planning and 
Modeling Green Infrastructure for Combined Sewer Overflow (CSO) Control (USEPA, 2014), 
the USEPA requires that any incorporation of GI into a LTCP include analysis in two areas:  
  

1. Community and political support for GI  
2.  Realistic potential for GI implementation  
 

PVSC assessed public support for GI and other CSO control alternatives through the 
implementation of the LTCP Public Participation Plan (“PPP”). The implementation of the 
LTCP PPP is an ongoing process that includes hosting quarterly public meetings with the Clean 
Waterways Healthy Neighborhoods Supplemental CSO Team, participating in the meetings of 
various local groups, attending public events, meeting with municipal representatives, and 
soliciting public input through the Clean Waterways Healthy Neighborhoods website and social 
media platforms. PVSC is also an active member of the PVSC Treatment District Communities 
GI Programs: Newark DIG, Jersey City START, Paterson SMART, Bayonne Water Guardians, 
Harrison Tide, and Kearny AWAKE. In addition, PVSC has partnered with Rutgers Cooperative 
Extension (RCE) Water Resources Program to pilot a Green Infrastructure Municipal Outreach 
and Technical Assistance Program to aid the 48 municipalities within the PVSC Treatment 
District on managing runoff and non-point source pollution using GI. This program is structured 
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to support Rutgers’ participation across the GI groups mentioned above. More information about 
this program can be found at http://water.rutgers.edu/PVSC/PVSC.html.  
 
While discussing the realistic potential for the implementation of GI within the PVSC system, it 
is important to note that PVSC is not a regulating authority for building design and does not 
maintain significant ownership of property outside the WRRF. The actual implementation of GI 
within the PVSC Treatment District would be the responsibility of the municipalities within the 
service area. This provides a challenge in regard to the implementation of GI technologies and 
needs to be taken into consideration when evaluating GI opportunities for PVSC implementation.  
 
With the above considerations in mind, GI shall be considered a feasible technology for PVSC 
implementation at a screening level only and will be carried forward for further evaluation as 
required by Section G.4.e.i of the NJPDES Permit. The analysis performed for the evaluation of 
alternatives assumes uniform application of GI at various implementation levels across the 
service area. Further analysis of GI, as it applies to CSO control alternatives, is discussed in 
SECTION D - Alternatives Analysis of this EAR. 
 
To understand how the PVSC sewer system performance will respond to implementation of GI, 
it was necessary to utilize the hydrologic and hydraulic model to represent stormwater 
management practices. For this assessment, a bioretention type of stormwater management 
practice was assumed. The model represents the hydraulic and hydrologic processes in a 
bioretention feature, like storage, slow release, evapotranspiration, and infiltration.  
 
The amount of bioretention was derived from the gross impervious surface area of the collection 
system which is approximately 14,000 acres. Facility size was evaluated at three implementation 
levels of 2.5%, 5%, and 10% of the total impervious area. Facility volume is defined based on 1 
inch of runoff from the contributing impervious area (2.5%, 5%, or 10%) for each sub-
catchment. The GI facility then infiltrates and/or releases back to the CSS, with a targeted 48 
hour drain down time. Any runoff from pervious and non-directly connected impervious area is 
routed to the CSS. 
 
GI was evaluated by conveying runoff from directly connected impervious areas to simulated 
stormwater management facilities. Table C-1 summarizes GI contributing area, CSO reduction 
and overflow event performance at the various levels of GI implementation in the PVSC system 
with 400 MGD WRRF capacity. Screening level modeling results indicated that for 1.4 to 2 
gallons of runoff treated by GI, one (1) gallon of CSO reduction can be achieved depending on 
the hydraulic conditions in the system. Overflow event frequency is less sensitive to GI in 
general as shown by the small changes in the average annual overflow. 
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Table C-1: GI Performance Results 

 Impervious Cover Controlled 
(% of impervious area) 

 2.5% 5% 10% 
Impervious Area Controlled (acres) 330 660 1,320  
GI Treated Volume (MG) 175 350 686 
Annual Overflow Volume Reduction (MG) 116 223 421 
Annual Overflow Percent Reduction 6% 11% 21% 
Annual Overflow Events (Maximum/Average of 54 CSO locations) 73/33.4 73/32.5 72/30 
GI Treated Vol/CSO Vol reduction 1.5 1.5 1.6 

 INFILTRATION AND INFLOW CONTROL 
Infiltration and inflow control falls under the USEPA category collection system controls. 
Collection system controls are defined as measures that reduce CSO volume and frequency by 
removing or diverting stormwater runoff to maximize the capacity of the collection system. 
Collection system controls have the potential to reduce the volume of CSO events. PVSC does 
not own or operate the CSS and therefore has limited influence over infiltration and inflow 
control. 

C.3.1 Infiltration/Inflow (I/I) Reduction 
Excessive infiltration and inflow (“I/I”) can consume the hydraulic capacity of a collection 
system and increase overall operations and maintenance costs. Inflow comes from sources such 
as roof drains, manhole covers, cross connections from storm sewers, catch basins, and surface 
runoff. Within a CSS, surface drainage is the primary source of inflow. Infiltration comes from 
groundwater that seeps in through leaking pipe joints, cracked pipes, manholes, and other similar 
sources. The flow from infiltration tends to be constant, but at a lower volume than that of 
inflow.  
 
Section G.4.e.iv of the NJPDES Permit requires consideration of I/I reduction as a CSO control 
technology. As PVSC does not own or operate the CSS, PVSC has limited influence over I/I 
reduction. I/I reduction is not considered an applicable technology for PVSC implementation and 
will not be carried forward for further evaluation as a CSO control alternative.   
 
PVSC has, however, sent letters to all separate sanitary municipalities within the PVSC 
Treatment District and has held meetings with several of those municipalities in order to request 
that the municipalities implement an I/I reduction program. To date, no municipalities have 
agreed to implement an I/I reduction program; however, it has been analyzed by several 
municipalities in the Regional DEAR. Documentation regarding this correspondence has been 
included in the Public Participation Plan Report, dated June 2018 and last revised January 25, 
2019. 
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 SEWER SYSTEM OPTIMIZATION 
Sewer system optimization involves collection system controls and modifications that affect 
CSO flows and loads once the runoff has entered the collection system. Options for system 
optimization include measures that maximize the volume of flow stored in the collection system 
or maximize the capacity of the system to convey flow to the treatment plant. Sewer system 
optimization techniques have no impact on water quality, but do have the potential to reduce the 
volume of CSO events.  

C.4.1 Increased Storage Capacity in the Collection System 
Options for increased storage capacity rely on maximizing the volume of flow stored in the 
collection system or increasing the conveyance capacity of the system. Maximizing the use of 
the existing system involves ongoing maintenance and inspection of the collection system, and 
can include minor modifications/repairs to existing structures to increase the volume of flow 
retained in the system. Increasing conveyance capacity is typically achieved by providing 
additional conveyance pipes or upsizing the existing conveyance system to handle a greater 
capacity.  
 
Increased storage capacity in the collection system is considered a feasible technology and will 
be carried forward for further evaluation as required by Section G.4.e.ii of the NJPDES Permit. 
Further discussion of this technology and its applicability as it relates to PVSC-owned and 
operated infrastructure is continued below.  

C.4.1.1 Additional Conveyance  
Conveyance is a technology that transports the combined sewage out of a particular area to a 
location where the flow can be stored, treated, or discharged where direct public contact with the 
water is less likely. Conveyance is accomplished by providing additional conveyance pipes or 
upsizing the existing conveyance pipe to a greater capacity. This practice can effectively reduce 
overflow event volume and frequency in the affected areas. Large conveyance projects can be 
expensive and may require a lengthy permitting process. This technology is considered feasible 
and will be further evaluated as an option to increase the storage capacity of the collection 
system. Further discussion of this technology and its applicability to PVSC implementation is 
found below.  
 
Increased conveyance provides additional transmission capacity to bring combined sewer flows 
to the WRRF. Increased conveyance can be accomplished by paralleling existing interceptors 
with new pipes or replacing and upsizing existing interceptor with new, larger pipes. Parallel 
interceptors are located adjacent to or near the existing interceptor, paralleling the path of the 
interceptor with periodic connections to the existing interceptor or trunk sewer diversions 
directing combined sewer flow to the parallel interceptor. Interceptor replacement would involve 
excavation and removal of the existing interceptor and replacing it with a larger pipe. To 
understand how the PVSC sewer system performance will respond to implementation increased 
conveyance it was necessary to utilize the hydrologic and hydraulic model to represent various 
iterations of this potential technique. Two scenarios were evaluated: 
 

1. The Newark relief scenario entails a parallel interceptor from the WRRF to outfall 
regulator NE002. Regulator flows are redirected to this new interceptor to reduce 
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overflow events to about 20 overflows per year and make use of an expanded 720 MGD 
treatment capacity at the WRRF. A figure showing the location of the potential Newark 
relief scenario is presented in Figure C-1.  

2. The Newark and local relief scenario includes the parallel interceptor from Scenario 1 
through Newark (to NE002) with upsized branch interceptors to collect additional flow 
from East Newark, Kearny, and Harrison local interceptors. Regulator flows are 
redirected to this new interceptor to reduce the overflow events to about 20 overflow 
events per year and make use of the expanded 720 MGD treatment capacity at the 
WRRF. A figure showing the location of the potential Newark, East Newark, Kearny, 
and Harrison relief scenario is presented in Figure C-2. 
 

Table C-2 summarizes the parallel interceptor scenarios evaluated and the associated CSO 
capture and overflow event performance. System wide annual overflow events for each scenario 
includes two numbers: "Maximum system wide annual overflow event" is the number of events 
for the outfall that overflows most frequently within the entire system; the "Average of 115 CSO 
outfalls" is the summation of event count of all the outfalls divided by total number of outfalls in 
the system. Screening level modeling results indicate CSO reduction is more effective with the 
Newark relief scenario, in terms of CSO reduction per parallel/replaced interceptor conveyance 
length with a reduction of 32% from the baseline (1,423 MG). The Newark and Local relief 
scenario reduces CSO frequency at more locations and the overall system-wide overflow average 
in comparison to the Newark relief scenario. However, the additional conveyance only led to less 
than 200 MG in CSO volume reduction from the Newark only relief scenario. 

Table C-2: Increased Conveyance CSO Reduction Performance Summary 
 Increased Conveyance Scenario 

OF/yr. Newark Newark and 
Local 

Number of Outfalls Controlled 13 26 
Parallel Interceptor Length (ft.) 29,296 29,226 
Interceptor Replacement Length (ft.) 0 27,796 
Weir Adjustments  6 14 
Annual Overflow Volume Reduction (MG) 1,069 1,268 
Annual Overflow Percent Reduction 52% 62% 
Annual Overflow Events (Maximum/Average of 54 CSO outfalls) 70/25.9 52/20.0 

 
Further analysis of additional conveyance, as it applies to CSO control alternatives, is discussed 
in Section D - Alternatives Analysis of this EAR. 

C.4.1.2 Regulator Modifications 
A CSO regulator can be uniquely configured to control combined sewer overflow event 
frequency and volume. The existing regulators may be modified based on site-specific 
conditions. Regulator modifications can include adjusting gate control logic, increasing 
conveyance between the regulators and interceptor through pipe or regulator modifications, or 
increasing the overflow weir height. This technology is especially effective for CSO outfalls with 
high overflow event frequency and low overflow volume, because the additional volume held 
back in the system is small and less likely to have negative impacts on upstream conditions.  
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Note that PVSC does not own outfall pipes from regulators or pipe upstream of regulator 
structures and, therefore, adjustments to these pipes were not evaluated. 
 
Adjusting gate control logic would not require significant capital investments or upkeep from 
that which currently exists. If weirs, piping, or other regulator geometry were to be adjusted, 
there would be some capital investment, but it will be relatively small compared to other CSO 
control alternatives such as tunnels. Regulator modifications is considered a feasible technology 
and will be further evaluated as an option to increase the storage capacity in the collection 
system. Further discussion of this technology and its applicability as it relates to PVSC-owned 
and operated regulators is below.  
 
Within the PVSC CSS, there are 11 PVSC-owned and operated CSO regulators where regulator 
modifications may have a positive effect on reducing CSO frequency and increase storage 
capacity in the collection system. The 11 PVSC-owned and operated CSO regulators have 
existing gates to shut off flow entering the PVSC Main Interceptor. The current peak flow 
capacity at the WRRF is 400 MGD. When the combined wet weather inflow of the PVSC Main 
Interceptor, South Side Interceptor, and the HCFM approaches to this peak capacity, the 
regulator gates close. It is possible to adjust the regulator gate shutoff timing to maximize flow 
into the PVSC Main Interceptor and WRRF. Updating this control logic based on the results of 
the PVSC CSS model during the typical year and WRRF inflow rate has potential to reduce both 
CSO occurrence and volume.  
 
Currently, flows in excess of the WRRF’s treatment capacity are temporarily stored in the 
available primary clarifiers. During dry weather flow, only five to six of PVSC’s twelve primary 
clarifiers are typically in operation; this allows the remaining clarifiers to be used during wet 
weather flows. Modeling the gate shutoff during high-volume flows allows the system to predict 
and prevent surface flooding during manhole surcharging and fully utilize the existing 
infrastructure. This control technology is currently implemented by PVSC; however, 
opportunities for optimization and combination with other control technologies have potential to 
improve CSO control.  
 
From exploratory model simulations, it was determined capacity is available locally in the PVSC 
Main Interceptor downstream of regulator structures, and so gate control logic was optimized to 
utilize the capacity available. Weir adjustments were found to risk the potential for upstream 
surface overflows or lateral backups and, therefore, were eliminated from this alternative. The 
benefits of additional regulator or pipe geometry modifications are anticipated to be limited, as 
the gate control logic modifications utilized much of the remaining capacity in the interceptor. 
However, the effectiveness of this control technology depends upon other technologies it is 
paired with that increase flow capacity such as a parallel interceptor, secondary treatment 
expansion, or secondary flow bypass. The technology will be further optimized to support 
additional capture from regulator or pipe geometry modifications or additional adjustments to 
gate control logic based on the selected alternative in the next step of the implementation of the 
LTCP.  
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Figure C-1: Parallel Interceptor – Newark Relief Scenario 
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Figure C-2: Parallel Interceptor – Newark and Local Relief Scenario 
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Potential upstream and downstream effects were considered in the analysis of this CSO control 
technology. Further analysis of regulator modifications, in reference to CSO control alternatives, 
is discussed in Section D - Alternatives Analysis of this EAR.  

 STORAGE 
The objective of storage is to reduce the volume and frequency of overflow events by capturing 
and storing wet weather flows, greater than CSS conveyance/treatment plant capacity, for 
controlled release back into the system once treatment and conveyance capacity have been 
restored. A storage facility can attenuate peak flows in the CSS and provide a relatively constant 
flow into the treatment plant after peak events. Storage technologies do not prevent water from 
entering the CSS or treat bacterial loads in CSO discharge, but are effective at reducing or 
eliminating CSO events. Storage technologies typically have high construction and Operation 
and Maintenance (“O&M”) costs compared to other CSO control technologies, but are a reliable 
means of achieving CSO control goals. This section of the EAR will examine the feasibility of 
linear storage (tunnels) and point storage (tanks) for increased storage capacity in the PVSC 
CSS. 

C.5.1 Linear Storage 
Linear storage is provided by underground storage facilities that are sized to detain peak flows 
during wet weather events for controlled release back into the system after the event. In-line 
linear storage (storage in series with the CSS) can be provided by over-sizing interceptors for 
conveyance, as described in Subsection C.4.1.1 Additional Conveyance, whereas off-line linear 
storage (storage parallel to the CSS) can be provided by installing new facilities such as tunnels 
and pipelines.  
 
Linear storage is considered a feasible technology and will be carried forward for further 
evaluation. Further discussion of this technology and its applicability as it relates to PVSC 
implementation is below. 

C.5.1.1 Tunnels 
Tunnels provide large storage volumes, while maintaining the ability to convey flow. Tunnel 
excavation is accomplished completely underground, and therefore results in minimal surface 
disruption and requires little right-of-way, outside of drop shafts and conveyance piping to the 
drop shafts. Overall costs for tunnels can be high, but their cost per million gallons of storage is 
fairly reasonable compared to other storage technologies, depending on local geology. Tunnels 
are typically used in congested urban areas where available land is scarce and connections to 
most, if not all, of the CSO regulators can be made.  
 
As mentioned previously, storage tunnels (linear storage) is considered a feasible technology and 
will be carried forward for further evaluation. Additional discussion of this technology and its 
applicability to PVSC application is found below.  
 
Two storage tunnels are proposed for evaluation in the PVSC Treatment District. One tunnel, the 
Paterson Citywide Tunnel, is located underneath the Passaic River in the City of Paterson and 
accommodates overflows from all 20 PVSC-owned regulators and 3 Paterson-owned regulators 
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in the City of Paterson. The second tunnel, the McCarter Highway Tunnel, is located underneath 
the Passaic River and adjacent to Harrison, Kearny, Newark, and East Newark. This tunnel 
receives overflows from 23 PVSC-owned regulators in the aforementioned locales, as well as 7 
regulators owned by the municipalities. The lists of regulators serviced by the Paterson Citywide 
and McCarter Highway Tunnel are included as Table C-3 and Table C-4, respectively.  
 
The general path of both tunnels was designed to follow the path of the Passaic River and extend 
to each of the PVSC-owned regulators listed in Table C-3 and Table C-4. The total length of the 
Paterson Citywide Tunnel is approximately 6.4 miles and 45.3 miles for the McCarter Highway 
Tunnel.  
 

Table C-3: Assigned Regulators to Paterson Citywide Tunnel 

Paterson 
Citywide Tunnel 

Assigned Regulators Regulator Street Name 
Paterson 001 Curtis Place 
Paterson 003 West Broadway 
Paterson 005 Bridge Street 
Paterson 006 Montgomery Street 
Paterson 007 Straight Street 
Paterson 010 Warren Street 
Paterson 013 East Eleventh Street 
Paterson 014 Fourth Avenue 
Paterson 015 S.U.M Park Regulator 
Paterson 016 Northwest Street 
Paterson 017 Arch Street 
Paterson 021 Bergen Street 
Paterson 022 Short Street 
Paterson 023 Second Avenue 
Paterson 024 Third Avenue 
Paterson 025 East Thirty Third Avenue 
Paterson 026 20th Avenue 
Paterson 027 Market Street 
Paterson 028 Stewart Avenue 
Paterson 029 - 
Paterson 030 - 
Paterson 031 -  
Paterson 032 Loop Road 
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Table C-4: Assigned Regulators to McCarter Highway Tunnel 

 Assigned Regulators Regulator Street Name 

McCarter 
Highway 
Tunnel 

Kearny 001 Stewart Avenue 
Kearny 004 Nairn Avenue 
Kearny 006 Johnston Avenue 
Kearny 007 Duke Street 
Kearny 010 Ivy Street 

East Newark 001 Central Avenue 
Harrison 001 Hamilton Street 
Harrison 002 Cleveland Street 
Harrison 003 Harrison Street 
Harrison 005 Bergen Street 
Harrison 006 Middlesex Street 
Harrison 007 Worthington Avenue 
Newark 002 Verona Avenue 
Newark 003 Delvan Avenue 
Newark 004 
Newark 005 Herbert Place 

Newark 008 Fourth Avenue 
Newark 009 
Newark 010 Clay Street 

Newark 014 Saybrook Place 
Newark 014 Rector Street 
Newark 015 City Dock 
Newark 016 Jackson Street 
Newark 017 Polk Street 
Newark 018 Freeman Street 

 Newark 022 Roanoke  
 Newark 023 Adams 
 Newark 025 Peddie Street 
 Newark 027 Waverly  
 Newark 030 Wheeler 

 
The required storage volume for tunnels at each control level was determined as the sum of the 
overflow volume of the corresponding outfall(s) for each incorporated regulator at the specified 
control level. Based on this volume and the proposed length of the tunnel, tunnel storage volume 
was selected. Half foot increments were used to calculate the tunnel volume approximately equal 
to the required capacity. Approximate tunnel lengths, sizes, and storage capacities for stand-
alone Paterson Citywide Tunnel and McCarter Highway Tunnel alternatives are summarized in 
Table C-5 and Table C-6, respectively. Tunnels combined with other CSO control technologies 
will retain the same length, but possess smaller diameters as other control technologies will 
reduce the required storage capacity.    
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Table C-5: Paterson Citywide Tunnel Dimensions 

OF/yr. Tunnel Length (ft.) Tunnel Ø (ft.) Storage Capacity (MG) 
0 33,528 15.5 47.57 
4 33,528 10.5 21.72 
8 33,528 9 15.96 
12 33,528 7.5 11.08 
20 33,528 5.5 5.96 

 
Table C-6: McCarter Highway Tunnel Dimensions 

OF/yr. Tunnel Length (ft.) Tunnel Ø (ft.) Storage Capacity (MG) 
0 28,140 34 191.14 
4 28,140 21 72.92 
8 28,140 19.5 62.87 
12 28,140 17.5 50.64 
20 28,140 13 27.94 

85% 28,140 7 8.10 
 
Tunnels were also evaluated to achieve 85% capture within the system. To achieve higher cost 
efficiency, the analysis only evaluated the implementation of one large tunnel (i.e. the McCarter 
Highway tunnel) rather than construction of two smaller tunnels (i.e. the Paterson Citywide and 
McCarter Tunnel). Analysis of the 85% capture control level was performed with the McCarter 
Highway tunnel due to its shorter length and higher outfall count. The applicable tunnel length, 
size, and storage capacity for 85% capture is noted above in Table C-6. For alternatives 
combining tunnels with other control technologies (i.e. Alternatives 6, 7, 8, 12, 13, 14, and 15), 
no tunnels were included in analysis of the 85% capture condition, as the other technologies were 
able to achieve 85% capture without utilization of tunnels. Both the McCarter Highway and 
Paterson Citywide tunnels were utilized for analysis of the maximum of 0, 4, 8, 12, and 20 
overflow events conditions for all combined tunnel alternatives.  
 
The tunnel design assumes a depth of 100 ft. to avoid all potential utility conflicts. Construction 
of each tunnel is assumed to require Tunnel Boring Machines (TBMs) for soft-ground 
conditions. To convey overflow from the regulators to the tunnel, off-line drop shafts are 
required. Drop shafts receive overflow from nearby regulators, and then discharge to the tunnel. 
All connections will be micro tunneled pipelines. Pipelines are sized for peak flow conditions. 
Any storage in the pipelines is considered negligible and not included in the overall storage 
calculation. Stored overflow is pumped back into the combined sanitary system after the end of 
wet weather events via submersible pumps. One dewatering pump station is to serve each tunnel.  
 
Tunnels are large scale construction projects that require extensive time, specialized equipment, 
and high costs. At the anticipated scale, a custom made TBM will be required for each tunnel. 
No benefits from tunnels will be received until construction is complete, which can take several 
years from commencement of design. Although TBMs are a form of trenchless construction, 
some surface level impact is unavoidable from drop shafts, entry points, and construction points. 
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Further analysis of storage tunnels, in reference to CSO control alternatives, is discussed in 
Section D Alternative Analysis of this EAR. 

C.5.2 Point Storage 
Point storage can be provided by above-ground or underground storage facilities such as tanks 
and equalization basins. These off-line facilities are placed at specific points in the system to 
detain peak flows for controlled return back to the system, reducing CSO discharge volume and 
bacterial loading. 

Point storage is considered a feasible technology and will be carried forward for further 
evaluation. Further discussion of this technology and its applicability as it relates to PVSC- 
owned and operated infrastructure is below. 

C.5.2.1 Tanks 
This technology reduces the quantity and frequency of overflow events by storing all or a portion 
of diverted wet weather combined flows in off-line storage tanks. Stored flows are returned to 
the interceptor for conveyance to the treatment plant once system capacity becomes available. 
Storage tanks are generally fed by gravity and the stored flow is typically pumped back to the 
interceptor after the storm. The benefit of off-line storage tanks is that they are well-suited for 
early action projects at critical CSO outfalls. Storage tanks capture the most concentrated first 
flush portion of wet weather peak flow and help to reduce the downstream capacity needs for 
conveyance and treatment.  
  
A disadvantage of off-line storage tanks is that they typically require large land area for 
installation, which may not be available in congested urban areas. Off-line storage tanks 
typically have higher costs per volume captured compared to other technologies. Additionally, if 
the existing sewers are deep, then the storage tank must also be deep, which results in additional 
construction costs. Operation and maintenance costs can also be high, especially if the 
application includes provisions for partial treatment and discharge, rather than simple storage 
and bleed-back to the sewer. Depending on the application, odor problems may also be an issue. 
However, storage tanks can be a very effective means of CSO control. As such, storage tanks are 
considered a feasible option for PVSC and will be further evaluated in this EAR.  
 
As mentioned previously, storage tanks (point storage) is considered a feasible technology and 
will be carried forward for further evaluation. Additional discussion of this technology and its 
applicability to PVSC-owned and operated infrastructure is found below. 
 
This CSO control technology is only being evaluated as a feasible technology to PVSC-owned 
and operated regulators. Given that PVSC does not own any property to facilitate the location of 
new storage tanks throughout the system, PVSC examined potential storage tank locations using 
available parcel information. The focus was on public property, vacant lots, and vacant parcels 
classified as industrial. Potential locations were first identified by reviewing GIS and Google 
Earth imagery for large land expanses in the vicinity of each PVSC-owned regulator.  
 
The estimated available surface area of each location was then compared to the space required to 
accommodate a storage tank with adequate capacity to meet the control levels (up to 0, 4, 8, 12, 
and 20 overflows events per year) for its assigned regulator(s). Locations that could not meet this 
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condition were removed from further consideration. Locations that directly conflicted with the 
existing interceptor were also removed from consideration. Note that further reference to these 
control standards during the discussion of tanks will only apply to the targeted outfalls (receiving 
flow from PVSC-owned and operated regulators) and not all outfalls within the system. For this 
reason, use of stand-alone tanks (i.e. Alternative No. 2) cannot achieve the 0, 4, 8, 12, and 20 
levels of control system wide and therefore were not compared against the other alternatives at 
these control levels in Section D Alternative Analysis of this EAR. Performance results are 
included for reference only.   
 
The analysis of this CSO control technology resulted in 11 reinforced concrete tanks throughout 
Paterson, Newark, Harrison, and Kearny. Each tank is assigned to handle the overflow from one 
or two PVSC-owned regulators. The offline storage tanks will store overflow from select 
regulators with controlled releases into the existing interceptor after the end of a wet weather 
event. It was assumed that each storage tank is fed by gravity and the stored flow is pumped back 
to the interceptor after the storm.  
 
Tank sizing was calculated assuming a side water depth of 15 or 22 feet and rectangular 
dimensions. Where the tank size required to meet a certain control level (up to 0, 4, 8, 12, and 20 
overflow events per year) exceeds the available space, the tank for that specific control level is 
classified as “not constructible” and the maximum sized constructible tank is analyzed. For 
example, if the required tank at a maximum of 8 overflow events per year is deemed too large for 
the available space, but the required tank at a control level at a maximum of 12 overflow events 
per year is constructible, the 12 overflow events per year tank will be carried forward throughout 
the analysis.  
 
Storage tanks were also evaluated to achieve 85% capture within the system. Although the 
storage tanks are designed to reach 85% capture system wide, only PVSC-owned and operated 
regulators were analyzed in this analysis.  
 
Regulators applicable to storage tank evaluation are included in   
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Table C-7. The list of proposed tanks and their corresponding regulators is included as Table 
C-8. The table indicates the design storage capacity at the control level for a stand-alone tank 
alternative. Tanks combined with other CSO control technologies will have smaller capacities as 
other control technologies will reduce the overall required tank storage volume.   
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Table C-7: Regulators Applicable to Storage Tank Analysis 

Assigned Regulators Regulator Street Name 
Paterson 003 West Broadway 
Paterson 006 Montgomery Street 
Paterson 007 Straight Street 
Paterson 025 East Thirty Third Avenue 
Newark 002 Verona Avenue 
Newark 004 
Newark 005 Herbert Place 

Newark 009 
Newark 010 Clay Street 

Newark 016 Jackson Street 
Newark 017 Polk Street 
Newark 018 Freeman Street 
Kearny 004 Nairn Avenue 

Harrison 005 Bergen Street 
Harrison 006 Middlesex Street 

 
Table C-8: Storage Tank Analysis – Corresponding Regulators & Storage Capacity 

Storage 
Tanks 

Assigned 
Regulators 

Storage Capacity (MG) 

0 OF/YR 4 OF/YR 8 OF/YR 12 OF/YR 20 OF/YR 85% 
Capture2 

Tank No. 1 Paterson 001 1.28 1.28 0.58 0.36 0.16 N/A 
Tank No. 2 Paterson 003 0.35 0.17 0.10 No OF1 No OF1 N/A 

Tank No. 3 Paterson 006 
Paterson 007 5.04 5.04 4.46 3.33 1.75 3.5 

Tank No. 4 Paterson 025 1.71 1.71 1.71 1.71 1.71 N/A 
Tank No. 5 Newark 002 4.90 4.90 4.08 3.34 1.48 3.5 

Tank No. 6 Newark 004 
Newark 005 2.88 1.51 1.25 0.92 0.43 N/A 

Tank No. 7 Newark 009 
Newark 010 4.34 4.34 4.34 4.34 4.34 N/A 

Tank No. 8 Newark 016 
Newark 017 5.04 5.04 5.04 5.04 5.04 N/A 

Tank No. 9 Newark 018 1.41 1.41 1.41 1.41 1.41 N/A 
Tank No. 10 Kearny 004 1.60 0.66 0.53 0.40 0.22 N/A 

Tank No. 11 Harrison 005 
Harrison 006 4.41 2.07 1.44 1.07 0.37 3.5 

1) No overflows occur at this control level.  
2) Analysis performed to reach 85% capture.  

 
Tanks pose potential conflicts with the current landowners of the proposed tank locations, the 
community, and private utilities. Ideally, the proposed tank locations should be multi-use (e.g. 
parking lots) to facilitate community acceptance.  

Further analysis of storage tanks in reference to CSO control alternatives is discussed in Section 
D Alternative Analysis of this EAR. 
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 WRRF EXPANSION AND/OR STORAGE AT THE PLANT 

C.6.1 Additional Treatment Capacity 
CSOs can potentially be reduced by increasing the treatment capacity of plant. Other 
technologies can make use of this increased treatment capacity by providing more flow to the 
plant instead of CSO outfalls. 

The consideration of WRRF capacity expansion and/or storage at the plant as a CSO control 
technology is required by Section G.4.e.ii of the NJPDES Permit in order to determine the 
volume of CSO discharge reduction that could “be achieved by utilizing the additional treatment 
capacity while maintaining compliance with all permit limits.” This option was evaluated by 
PVSC in the Passaic Valley Sewerage Commission, New Jersey - WWTP No Feasible 
Alternatives (NFA) Analysis. The analysis evaluated several alternatives to expand the plant’s 
treatment capacity and concluded that none of the alternatives evaluated, except adding a 
secondary bypass, would reliably achieve treatment capacity of up to 720 MGD. A copy of this 
EAR is found in Appendix A. Therefore, WRRF expansion (other than the bypass defined 
below) and/or storage at the plant will not be carried forward for further evaluation as a CSO 
control alternative.  

C.6.2 Wet Weather Blending (Bypass of Secondary Treatment) 
Blending is the practice of allowing portions of the wet weather peak flow to bypass certain 
treatment facilities at the WRRF. In blending, wet weather flows are typically routed through 
primary treatment, allowed to bypass secondary and tertiary treatment, and then recombined with 
effluent from all processes prior to disinfection and discharge to the environment. This practice 
may require increasing the capacity of primary treatment and disinfection facilities, but does not 
require the upsizing of secondary treatment facilities, which can be the more costly components.   

The consideration of a CSO related bypass of the secondary treatment portion of the STP is 
required by Section G.4.e.vii of the NJPDES Permit in accordance with N.J.A.C. 7:14A-11.12 
Appendix C, II C.7. This was evaluated in the Passaic Valley Sewerage Commission, New 
Jersey - WWTP No Feasible Alternatives (NFA) Analysis. A copy of this report is found in 
Appendix A.  

The results of the NFA Analysis Report indicate that bypass of secondary treatment is the only 
feasible way to expand plant capacity. A CSO-related bypass of the secondary treatment portion 
of the WRRF that will expand plant capacity up to 720 MGD will be carried forward for further 
evaluation as a CSO control alternative. Further analysis of this technology in reference to CSO 
control alternatives is discussed in Section D - Alternatives Analysis of this EAR. 

 SEWER SEPARATION 
Sewer separation is the conversion of a CSS into a system of separate storm sewers and sanitary 
sewers. This can be accomplished by installing a new sanitary sewer and using the existing 
combined sewer as a storm sewer or vice versa. This practice can be very expensive, disruptive 
to the public, and difficult to implement, especially in downtown areas or other densely 
developed urban environments. It typically requires closure of public streets for construction 
while the new pipes are installed and the sewer is separated.  
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The consideration of sewer separation as a CSO control technology is required by Section 
G.4.e.v of the NJPDES Permit. As PVSC does not own or operate the CSS, sewer separation is 
not considered a feasible technology for PVSC implementation and will not be carried forward 
for further evaluation as a CSO control alternative for PVSC.  

 TREATMENT OF CSO DISCHARGE 
Treatment technologies are intended to reduce the pollutant loads to receiving waters by treating 
wet weather flows prior to discharging to the environment. Specific technologies can address 
different pollutant constituents, such as settleable solids, floatables, or bacteria.  
 
The consideration for treatment of CSO discharge as a CSO control technology is required by 
Section G.4.e.vi of the NJPDES Permit. As PVSC does not own or operate any of the CSS, 
including combined sewer outfalls, treatment of CSO discharge is not considered a feasible 
technology and will not be carried forward for further evaluation as a CSO control alternative. 

 SCREENING OF CONTROL TECHNOLOGIES 
Table C-9 through Table C-11 provide a summary of the comprehensive screening of CSO 
control technologies process. The CSO control technologies summarized in this section present 
assigned values based on their effectiveness at reaching primary CSO control goals. Descriptions 
of the goal effectiveness categories and the evaluation methodology are located in Subsection 
C.1.2 Evaluation Methodology Used for this Study.  

Table C-9 through Table C-11 contain a brief description of the implementation and operation 
factors for the different CSO technologies and provide a summary of those CSO control 
technologies moving forward in alternatives evaluation in Section D. 
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Table C-9: Source Control Technologies 

Source Control Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

Stormwater 
Management 

Street/Parking Lot Storage 
(Catch Basin Control) 
 

Low 
 

Low 
  Reduced surface flooding 

Flow restrictions to the CSS can cause flooding in lots, yards and buildings; 
potential for freezing in lots; low operational cost. Effective at reducing peak 
flows during wet weather events but can cause dangerous conditions for the 
public if pedestrian areas freeze during flooding. 

No No No 

Catch Basin Modification 
(for Floatables Control) Low None  Water quality improvements 

 Reduced surface flooding 

Requires periodic catch basin cleaning; requires suitable catch basin 
configuration; potential for street flooding and increased maintenance efforts. 
Reduces debris and floatables that can cause operational problems with the 
mechanical regulators. 

No No No 

Catch Basin Modification 
(Leaching) Low Low  Water quality improvements 

 Reduced surface flooding  

Can be installed in new developments or used as replacements for existing 
catch basins. Require similar maintenance as traditional catch basins. Leaching 
catch basins have minor effects on the primary CSO control goals. 

No No No 

Public 
Education and 

Outreach 

Water Conservation None Low 
 Reduced surface flooding  
 Align with goals for a 

sustainable community 

Water purveyor is responsible for the water system and all related programs in 
the respective City. However, water conservation is a common topic for public 
education programs. Water conservation can reduce CSO discharge volume but 
would have little impact on peak flows. 

No Yes No 

Catch Basin Stenciling None None  Align with goals for a 
sustainable community 

Inexpensive; easy to implement; public education. Is only as effective as the 
public’s input and understanding of the message. Public outreach programs 
would have a more effective result. 

No Yes No 

Community Cleanup 
Programs None None 

 Water quality improvements 
 Align with goals for a 

sustainable community 

Inexpensive; sense of community ownership; educational BMP; aesthetic 
enhancement. Community cleanups are inexpensive and build ownership in the 
city. 

Yes Yes No 

Public Outreach Programs Low None  Align with goals for a 
sustainable community 

Public education program is ongoing.  Permittee should continue its public 
education program as control measures demonstrate implementation of the 
NMC. 

Yes Yes No 

FOG Program Low None 
 Water quality improvements 
 Improves collection system 

efficiency  

Requires communication with business owners; Permittee may not have 
enforcement authority. Reduces buildup and maintains flow capacity. Only as 
effective as business owner cooperation. 

No Yes No 

Garbage Disposal 
Restriction Low None  Water quality improvements 

Permittee may not be responsible for Garbage Disposal. This requires an 
increased allocation of resources for enforcement while providing very little 
reduction to wet weather CSO events. 

No Yes No 

Pet Waste Management Medium None  Water quality improvements 
Low cost of implementation and little to no maintenance. This is a low-cost 
technology that can significantly reduce bacteria loading in wet weather CSO's. No Yes No 

Lawn and Garden 
Maintenance Low Low  Water quality improvements 

Requires communication with business and homeowners. Guidelines are already 
established per USEPA. Educating the public on proper lawn and garden 
treatment protocols developed by USEPA will reduce waterway contamination. 
Since this information is already available to the public it is unlikely to have a 
significant effect on improving water quality. 

No Yes No 

Hazardous Waste 
Collection Low None  Water quality improvements 

The N.J.A.C. prohibits the discharge of hazardous waste to the collection 
system. No Yes No 
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Source Control Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

Ordinance 
Enforcement 

Construction Site Erosion & 
Sediment Control None None  Water quality improvements 

In building code; reduces sediment and silt loads to waterways; reduces clogging 
of catch basins; little O&M required; contractor or owner pays for erosion control. 
A Soil Erosion & Sediment Control Plan Application or 14-day notification (if 
Permittee covered under permit-by-rule) will be required by NJDEP per the 
N.J.A.C. 

No Yes No 

Illegal Dumping Control Low None  Water quality improvements 
 Aesthetic benefits 

Enforcement of current law requires large number of code enforcement 
personnel; recycling sites maintained. Local ordinances already in place can be 
used as needed to address illegal dumping complaints. 

No Yes No 

Pet Waste Control Medium None  Water quality improvements 
 Reduced surface flooding  

Requires resources to enforce pet waste ordinances. Public education and 
outreach is a more efficient use of resources, but this may also provide an 
alternative to reducing bacterial loads. 

No Yes No 

Litter Control None None 
 Property value uplift 
 Water quality improvements 
 Reduced surface flooding  

Aesthetic enhancement; labor intensive; City function. Litter control provides an 
aesthetic and water quality enhancement. It will require city resources to enforce. 
Public education and outreach is a more efficient use of resources. 

No Yes No 

Illicit Connection Control Low Low 
 Water quality improvements 
 Align with goals for 

sustainable community 

Site specific; more applicable to separate sanitary system; new storm sewers 
may be required; interaction with homeowners required. The primary goal of the 
LTCP is to meet the NJPDES Permit requirements relative to POCs. Illicit 
connection control is not particularly effective at any of these goals and is not 
recommended for further evaluation unless separate sewers are in place. 

No Yes No 

Good 
Housekeeping 

Street Sweeping/Flushing Low None  Reduced surface flooding 
Labor intensive; specialized equipment; doesn't address flow or bacteria; City 
function. Street sweeping and flushing primarily addresses floatables entering 
the CSS while offering an aesthetic improvement. 

No Yes No 

Leaf Collection Low None  Reduced surface flooding 
 Aesthetic benefits 

Requires additional seasonal labor. Leaf collection maximizes flow capacity and 
removes nutrients from the collection system. No Yes No 

Recycling Programs None None  Align with goals for 
sustainable community 

Most Cities have an ongoing recycling program. No Yes No 

Storage/Loading/Unloading 
Areas None None  Water quality improvements 

Requires industrial & commercial facilities designate and use specific areas for 
loading/unloading operations. There may be few major commercial or industrial 
users upstream of CSO regulators. 

No Yes No 

Industrial Spill Control Low None  Protect surface waters 
 Protect public health 

PVSC has established a pretreatment program for industrial users subject to the 
Federal Categorical Pretreatment Standards 40 CFR 403.1. No Yes No 

 
 
 
 
 

Green 
Infrastructure  

Buildings 
 
 
 
 

Green Roofs None Medium 

 Improved air quality 
 Reduced carbon emissions 
 Reduced heat island effect 
 Property value uplift 
 Local jobs 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Align with goals for a 

sustainable community 

Adds modest cost to new construction; not applicable to all retrofits; low 
operational resource demand; will require the Permittee or private owners to 
implement; requires regular cleaning of gutters & pipes; upkeep of roof 
vegetation. Portions of Cities have densely populated areas, but this technology 
is limited to rooftops. Can be difficult to require on private properties. 

No Yes Yes 
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Source Control Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

 
 
 
 
 
 
 
 

Green 
Infrastructure  

Buildings 
 
 

Blue Roofs None Medium 

 Reduced heat island effect 
 Property value uplift 
 Local jobs 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Align with goals for a 

sustainable community 
 

Adds modest cost to new construction; not applicable to all retrofits; low 
operational resource demand; will require the Permittees or private owners to 
implement; requires regular cleaning of gutters & pipes; upkeep of roof debris. 
Portions of the Cities have densely populated areas, but this technology is 
limited to rooftops. Can be difficult to require on private properties. 

No Yes Yes 

Rainwater Harvesting None Medium 

 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Align with goals for a 

sustainable community 
 Water saving 

 

Simple to install and operate; low operational resource demand; will require the 
Permittees or private owners to implement; requires regular cleaning of gutters & 
pipes. Portions of the Cities have densely populated areas, but this technology is 
limited to capturing rooftop drainage. Capture is limited to available storage, 
which can vary on rainwater use. Can be difficult to require on private properties. 

No Yes Yes 

Green 
Infrastructure  
Impervious 

Areas 

Permeable Pavements Low Medium 

 Improved air quality 
 Reduced carbon emissions 
 Reduced heat island effect 
 Property value uplift 
 Water quality improvements 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Align with goals for a 

sustainable community 
 

Not durable and clogs in winter; oil and grease will clog; significant O&M 
requirements with vacuuming and replacing deteriorated surfaces; can be very 
effective in parking lots, lanes and sidewalks. Maintenance requirements could 
be reduced if located in low-traffic areas and can utilize underground infiltration 
beds or detention tanks to increase storage. 

No Yes Yes 

Planter Boxes Low Medium 

 Improved air quality 
 Reduced carbon emissions 
 Reduced heat island effect 
 Property value uplift 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Align with goals for a 

sustainable community 
 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with 
regular overflow and underdrain cleaning; effective at containing, infiltrating and 
evapotranspiring runoff in developed areas. Flexible and can be implemented 
even on a small-scale to any high-priority drainage areas. Underground 
infiltration beds or detention tanks can be utilized to increase storage. 

No Yes Yes 

Green 
Infrastructure  

Pervious 
Areas 

Bioswales Low Low 

 Improved air quality 
 Reduced carbon emissions 
 Reduced heat island effect 
 Property value uplift 

Site specific; good BMP; minimal vegetation & mulch O&M requirements; not as 
flexible or infiltrate as much stormwater as planter boxes. Technology requires 
open space and is primarily a surface conveyance technology with additional 
storage & infiltration benefits. Can be modified with check dams to slow water 

No Yes Yes 
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Source Control Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

 Local jobs 
 Passive and active 

recreational improvements 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Community aesthetic 

improvements 
 Reduced crime 
 Align with goals for a 

sustainable community 
 Increased pedestrian safety 

through curb retrofits 

flow. Limited open space in most Cities means land can be utilized in more 
effective ways with the existing infrastructure. 

Free-Form Rain Gardens Low Medium 

 Improved air quality 
 Reduced carbon emissions 
 Reduced heat island effect 
 Property value uplift 
 Passive and active 

recreational improvements 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 
 Community aesthetic 

improvements 
 Reduced crime 
 Align with goals for a 

sustainable community 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with 
regular overflow and underdrain cleaning; effective at containing, infiltrating and 
evapotranspiring diverted runoff. Rain Gardens are flexible and can be modified 
to fit into the previous areas. Underground infiltration beds or detention tanks can 
be utilized to increase storage. 

No Yes Yes 
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Table C-10: Collection System Technologies 

Collection System Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

Operation 
and 
Maintenance 

I/I Reduction Low Medium 
 Water quality improvements 
 Reduced basement sewage 

flooding 

Requires labor intensive work; changes to the conveyance system require 
temporary pumping measures; repairs on private property required by 
homeowners. Reduces the volume of flow and frequency; Provides additional 
capacity for future growth; House laterals account for 1/2 the sewer system 
length and significant sources of I/I in the sanitary sewer. 

No Yes No 

Advanced System 
Inspection & Maintenance Low Low 

 Water quality improvements 
 Reduced basement sewage 

flooding 

Requires additional resources towards regular inspection and maintenance work. 
Inspection and maintenance programs can provide detailed information about 
the condition and future performance of infrastructure. Offers relatively small 
advances towards goals of the LTCP. 

No Yes No 

Combined Sewer Flushing Low Low 
 Water quality improvements 
 Reduced basement sewage 

flooding 

Requires inspection after every flush; no changes to the existing conveyance 
system needed; requires flushing water source. Ongoing: CSO Operational Plan; 
maximizes existing collection system; reduces first flush effect. 

No Yes No 

Catch Basin Cleaning Low None  Water quality improvements 
 Reduced surface flooding 

Labor intensive; requires specialized equipment. Catch Basin Cleaning reduces 
litter and floatables but will have no effect on flow and little effect on bacteria and 
BOD levels. 

No Yes No 

Combined 
Sewer 
Separation 

Roof Leader 
Disconnection Low Low  Reduced basement sewage 

flooding 

Site specific; Includes area drains and roof leaders; new storm sewers may be 
required; requires home and business owner participation. The Cities are 
densely populated and disconnected roof leaders have limited options for 
discharge to pervious space. Disconnection may be coupled with other GI 
technologies but is not considered an effective standalone option. 

No Yes No 

Sump Pump 
Disconnection Low Low  Reduced basement sewage 

flooding 

Site specific; more applicable to separate sanitary system; new storm sewers 
may be required; interaction with homeowners required. The Cities are densely 
populated and disconnected sump pumps have limited options for discharge to 
pervious space. Disconnection may be coupled with other GI technologies but is 
not considered an effective standalone option. 

No Yes No 

Combined Sewer 
Separation High High 

 Water quality improvements 
 Reduced basement sewage 

flooding 
 Reduced surface flooding 

Very disruptive to affected areas; requires homeowner participation; sewer asset 
renewal achieved at the same time; labor intensive. No Yes No 

Combined 
Sewer 
Optimization 

Additional Conveyance High High 
 Water quality improvements 
 Reduced basement sewage 

flooding 

Additional conveyance can be costly and would require additional maintenance 
to keep new structures and pipelines operating. No No Yes 

Regulator Modifications Medium Medium  Water quality improvements 

Relatively easy to implement with existing regulators; mechanical controls will 
require O&M. May increase risk of upstream flooding. Permittees have an 
ongoing O&M program and system wide replacement program for CSO 
regulators and tide gates. 

No Yes Yes 

Outfall 
Consolidation/Relocation High High 

 Water quality improvements 
 Passive and active 

recreational improvements 

Lower operational requirements; may reduce permitting/monitoring; can be used 
in conjunction with storage & treatment technologies. Combining and relocating 
outfalls may lower operating costs and CSO flows. It can also direct flow away 
from specific areas. 

No Yes No 

Real Time Control High High 
 Water quality improvements 
 Reduced basement sewage 

flooding 

Requires periodic inspection of flow elements; highly automated system; 
increased potential for sewer backups. RTC is only effective if additional storage 
capacity is present in the system. 

No Yes No 
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Table C-11: Storage and Treatment Technologies 

Storage and Treatment Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Linear 
Storage 

Pipeline High High 
 Water quality improvements 
 Reduced surface flooding 
 Local jobs 

Can only be implemented if in-line storage potential exists in the system; 
increased potential for basement flooding if not properly designed; maximizes 
use of existing facilities. Pipe storage for a CSS typically requires large diameter 
pipes to have a significant effect on reducing CSOs. This typically requires large 
open trenches and temporary closure of streets to install. 

No No Yes 

Tunnel High High  Water quality improvements 
 Reduced surface flooding 

Requires small area at ground level relative to storage basins; disruptive at shaft 
locations; increased O&M burden. No No Yes 

Point Storage 

Tank (Above or Below 
Ground) High High 

 Water quality improvements 
 Reduced basement sewage 

flooding 

Storage tanks typically require pumps to return wet weather flow to the system 
which will require additional O&M; disruptive to affected areas during 
construction. Several CSO outfalls have space available for tank storage. There 
may be existing tanks in abandoned commercial and industrial areas to be 
converted to hold stormwater. Tanks are an effective technology to reduce wet 
weather CSO's. 

No No Yes 

Industrial Discharge 
Detention Low Low  Water quality improvements 

Requires cooperation with industrial users; more resources devoted to 
enforcement; depends on IUs to maintain storage basins. IUs hold stormwater or 
combined sewage until wet weather flows subside; there may be commercial or 
industrial users upstream of CSO regulators.  

No Yes No 

Treatment-
CSO Facility 

Vortex Separators None None  Water quality improvements 
Space required; challenging controls for intermittent and highly variable wet 
weather flows. Vortex separators would remove floatables and suspended solids 
when installed. It does not address volume, bacteria or BOD. 

No Yes No 

Screens and Trash Racks None None  Water quality improvements 
Prone to clogging; requires manual maintenance; requires suitable physical 
configuration; increased O&M burden. Screens and trash racks will only address 
floatables. 

No Yes No 

Netting None None  Water quality improvements 
Easy to implement; labor intensive; potential negative aesthetic impact; requires 
additional resources for inspection and maintenance. Netting will only address 
floatables. 

No Yes No 

Contaminant Booms None None  Water quality improvements 
Difficult to maintain requiring additional resources. Contaminant booms will only 
address floatables. No Yes No 

Baffles None None  Water quality improvements 
Very low maintenance; easy to install; requires proper hydraulic configuration; 
long lifespan. Baffles will only address floatables. No Yes No 

Disinfection & Satellite 
Treatment High None 

 Water quality improvements 
 Reduced basement sewage 

flooding 

Requires additional flow stabilizing measures; requires additional resources for 
maintenance; requires additional system analysis. Disinfection is an effective 
control to reduce bacteria and BOD in CSO's. 

No Yes No 

High Rate 
Physical/Chemical 
Treatment (High Rate 
Clarification Process - 
ActiFlo) 

None None  Water quality improvements 

Challenging controls for intermittent and highly variable wet weather flows; 
smaller footprint than conventional methods. This technology primarily focuses 
on TSS & BOD removal but does not help reduce the bacteria or CSO discharge 
volume. 

No Yes No 

High Rate Physical              
(Fuzzy Filters) None None  Water quality improvements 

Relatively low O&M requirements; smaller footprint than traditional filtration 
methods. This technology primarily focuses on TSS removal but does not help 
reduce the bacteria or CSO discharge volume. 

No Yes No 
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Storage and Treatment Technologies 

Technology 
Group 

Practice 

Primary Goals 

Community Benefits Implementation & Operation Factors 

Consider 
Combining 

w/ Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation 
Bacteria 

Reduction 
Volume 

Reduction 

Treatment-
WRTP 

Additional Treatment 
Capacity High High 

 Water quality improvements 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 

May require additional space; increased O&M burden. No No No 

Wet Weather Blending Low High 

 Water quality improvements 
 Reduced surface flooding 
 Reduced basement sewage 

flooding 

Requires upgrading the capacity of influent pumping, primary treatment and 
disinfection processes; increased O&M burden. Wet weather blending does not 
address bacteria reduction, as it is a secondary treatment bypass for the POTW. 
Permittee must demonstrate there are no feasible alternatives to the diversion 
for this to be implemented. 

No Yes Yes 

Treatment-
Industrial 

Industrial Pretreatment 
Program Low Low 

 Water quality improvements 
 Align with goals for a 

sustainable community 

Requires cooperation with Industrial User's; more resources devoted to 
enforcement; depends on IU's to maintain treatment standards. May require 
Permits.  

Yes Yes No 
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SECTION D -  ALTERNATIVES ANALYSIS 

 DEVELOPMENT AND EVALUATION OF ALTERNATIVES 
This section describes the development of CSO control alternatives applicable to the Passaic 
Valley Sewerage Commission (PVSC). Control alternatives were developed using the CSO 
control technologies identified for further analysis in Section C. These control technologies are 
listed below.  

 GI 
 Regulator Modifications 

 Additional Conveyance (Parallel Interceptor) 

 Linear Storage (Storage Tunnel) 

 Point Storage (Storage Tanks) 

 WRRF Expansion (Bypass of Secondary Treatment) 
 
The alternatives evaluation approach and criteria utilized for evaluation are detailed in 
Subsections D.1.1 through D.1.7. 
 
The PVSC NJPDES Permit No. NJ0021016 issued to PVSC and the permits associated with 
each of eight (8) CSO Permittees include requirements for PVSC and the CSO Permittees to 
cooperatively develop a CSO LTCP. To facilitate the CSO LTCP development, PVSC is 
evaluating alternatives that are appropriate for PVSC implementation on behalf of the owner 
municipalities; that is, alternatives that can be implemented for PVSC-owned infrastructure 
and/or implemented for CSO outfalls (that are owned by other Permittees) but are associated 
with PVSC-owned and operated regulators. The alternatives deemed appropriate for PVSC 
implementation may be incorporated into the separate Regional Evaluation of Alternatives 
Report for application in combination with alternatives developed by the other CSO Permittees.  

D.1.1 Alternatives Evaluation Approach 
This section of the EAR discusses the regulatory requirements and guidelines used to develop the 
alternatives evaluation criteria and approach. In accordance with the NJPDES Permit and as 
defined by the USEPA’s National CSO Policy and the New Jersey Administrative Code , a 
reasonable range of CSO control alternatives must be evaluated to meet the water quality-based 
requirements of the CWA. The National CSO Policy indicates that the long term control plan 
should adopt either the Presumption Approach or the Demonstration Approach when evaluating 
and, ultimately selecting, the controls to meet the CWA requirements. 
 
In accordance with Appendix C to N.J.A.C. 7:14A-11, the Presumption Approach allows 
NJPDES compliance to be met if a program meets any of the criteria specified therein, which is 
presumed to provide an adequate level of control to meet the water quality-based requirements of 
the CWA. This is provided, however, that the Department determines that such presumption is 
reasonable in light of the data and analysis conducted in the characterization, monitoring, and 
modeling of the system and the consideration of sensitive areas.  
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In line with Subsection II.C.4.a of the USEPA’s CSO Control Policy (Presumption Approach), 
the N.J.A.C. 7:14A-11 Appendix C states: 
 

“A program that meets any of the criteria listed below would be presumed to provide an 
adequate level of control to meet the water quality-based requirements of the CWA, 
provided the Department determines that such presumption is reasonable in light of the 
data and analysis conducted in the characterization, monitoring, and modeling of the 
system and the consideration of sensitive areas…” 

 
Under the Presumption Approach and in accordance with the National CSO Policy, N.J.A.C. 
7:14A-11 Appendix C and Part IV Section G.4.f of the NJPDES Permit, CSO controls proposed 
in the LTCP are presumed to protect water quality in the receiving water bodies if the CSS 
System achieves any of the following three (3) criteria: 
 

i. “No more than an average of four overflow events per year from a hydraulically 
connected system as a result of a precipitation event that does not receive minimum 
treatment specified below. The Department may allow up to two additional overflow 
events per year. For the purpose of this criterion, an ‘event’ is: 
 In a hydraulically connected system that contains only one CSO outfall, multiple 

periods of overflow are considered one overflow event if the time between periods 
of overflow is no more than 24 hours.  

 In a hydraulically connected system that contains more than one CSO outfall, 
multiple periods of overflow from one or more outfalls are considered one 
overflow event if the time between periods of overflow is no more than 24 hours 
without a discharge from any outfall. 

 
ii. The elimination or the capture for treatment of no less than 85% by volume of the 

combined sewage collected in the CSS during precipitation events on a system-wide 
annual average basis. 

 
iii. The elimination or removal of no less than the mass of the pollutants identified as 

causing water quality impairment through the sewer system characterization, 
monitoring, and modeling effort, for the volumes that would be eliminated or 
captured for treatment under Section G.4.f.ii.” 

 
Combined sewer flows remaining after implementation of the nine minimum controls (NMCs) 
required by the Permit, and within the criteria specified in PVSC’s Permit Section G.4.f.i. and ii. 
shall receive the following minimum treatment, in line with Subsection II.C.4.a of the CSO 
Control Policy and as defined in Part IV Section G.4.f of the NJPDES Permit: 

 “Primary Clarification (Removal of floatables and settable solids may be achieved by 
any combination of treatment technologies or methods that are shown to be equivalent 
to primary clarification);  

 Solids and floatables disposal; and 
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 Disinfection of effluent, if necessary, to meet WQS, protect designated uses and protect 
human health, including removal of harmful disinfection chemical residuals/by-
products (e.g. chlorine produced oxidants), where necessary.” 

 
The Demonstration Approach, in accordance with N.J.A.C. 7:14A-11 Appendix C provides: A 
Permittee may demonstrate that a selected control program, though not meeting the criteria 
specified under Presumption Approach above, is adequate to meet the water quality-based 
requirements of the CWA. Under the Demonstration approach, in line with the USEPA’s CSO 
Control Policy, Part IV Section G.4.f of the NJPDES Permit the NJPDES Permit states that for a 
successful demonstration, “The permittee must demonstrate each of the following below: 
 

i. “The planned control program is adequate to meet WQS and protect designated uses, 
unless WQS or uses cannot be met as a result of natural background conditions or 
pollution sources other than CSOs. 
 

ii. The CSO discharges remaining after implementation of the planned control program 
will not preclude the attainment of WQS or the receiving waters’ designated uses or 
contribute to their impairment. 

 
iii. The planned control program will provide the maximum pollution reduction benefits 

reasonably attainable. 
 

iv. The planned control program is designed to allow cost effective expansion or cost 
effective retrofitting if additional controls are subsequently determined to be 
necessary to meet WQS or designated uses.  

 
For the purposes of this EAR, a specific approach (either the Presumption Approach or the 
Demonstration Approach) is not being selected at this time. Rather, various CSO technologies to 
provide varying levels of control (i.e. up to 0, 4, 8, 12, and 20 overflow events per year, and 85% 
CSO volume capture) have been evaluated for effectiveness. The Alternatives Evaluation 
Approach (either Presumption or Demonstration) will be selected when identifying the selected 
controls for implementation and will be presented in the subsequent Selection and 
Implementation of Alternatives Report in the Final LTCP. 
 
The PVSC provides for the regional collection, conveyance, and treatment of sewage throughout 
the sewershed. PVSC does not own or operate any outfalls or any portion of the CSS of the 
municipalities it serves within the regional collection system. Therefore, PVSC’s alternatives 
focus on increasing the volume capture and/or reducing the frequency of overflow events of 
CSOs throughout the collection system to varying levels of control, exclusively by analyzing 
alternatives designed for only those CSO outfalls associated with PVSC-owned and operated 
regulators as discussed above. 
 
The alternatives were developed using the overflow control technologies identified as feasible 
for implementation by PVSC in Section C of this EAR, and as required as part of the NJPDES 
Permit in Part IV.G.4.e. Control technologies used for alternatives include the following: GI, 
PVSC-owned regulator modifications (Newark Regulators), parallel interceptor, storage tanks, 
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tunnels, and expansion of plant treatment capacity (via bypass as discussed in Section C). A 
range of alternatives were developed to evaluate each of the screened and preselected 
technologies, both individually and in combination with other technologies. The resulting 
alternatives are presented in Subsection D.2. 
 
Evaluation factors for the analysis of alternatives are discussed below. Factors include siting, 
institutional issues, implementability concerns, public input, performance considerations, and 
cost.  

D.1.2 Siting 
PVSC does not maintain significant ownership of property across the different municipalities it 
serves throughout the sewer system. Therefore, the implementation of a majority of CSO 
alternatives will require easements or land acquisitions. To be specific, the implementation of 
any of the overflow control technologies that make up each CSO alternative, with the exception 
of regulator modifications (as those modifications take place inside the regulator structure), will 
require easements or land acquisitions. 

PVSC’s lack of significant property ownership was considered during the CSO technology 
screening and evaluation process. Detailed discussion of potential siting issues for CSO control 
technologies can be found in Section C. For the purpose of this evaluation of alternatives, PVSC 
factored in land acquisition costs for those alternatives where it was deemed appropriate. 

D.1.3 Institutional Issues 
PVSC does not own any of the CSO outfalls in the CSS. The outfalls are owned by the City of 
Paterson, City of Newark, Town of Kearny, Town of Harrison, Borough of East Newark, City of 
Bayonne, Jersey City MUA, and North Bergen MUA, who have received authorization to 
discharge under their respective NJPDES permits. 
 
As a result, and in the continued effort to cooperate with each of the Permittees to develop a 
collaborative LTCP, the ultimate selection of the controls for implementation will continue to be 
coordinated with the Permittees within the PVSC Treatment District. These various factors that 
must be considered and coordinated with the various Permittees will occur prior to the 
completion of the subsequent Selection and Implementation of Alternatives Report in the Final 
LTCP.   

D.1.4 Implementability 
Implementation refers to considerations beyond cost and performance that influence the selection 
of a CSO control technology; these issues are often intertwined with political and institutional 
considerations. See Subsections D.1.2 and D.1.4. for specific discussions of public input and 
institutional issues. The purview of this subsection is limited to scheduling, phasing, and 
constructability concerns for each of the overflow control technologies considered in the 
alternatives. 
 
The CSO Control Policy provides that “schedules for implementation of the CSO controls may 
be phased based on the relative importance of adverse impacts upon WQS and designated uses, 
priority projects identified in the long-term plan, and on a permittee’s financial capability. Given 
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the cost of CSO control facilities, municipalities might determine that projects can be 
implemented in smaller parts over a period of time are more affordable than a single, large one-
time project. Phased implementation also allows time for evaluating completed portions of the 
overall project and the opportunity to modify later parts of the project due to unanticipated 
changes in conditions. The initial stages of phased projects often can be implemented sooner 
than a single, more massive project, bringing more immediate relief to a CSO problem.”  
 
Constructability concerns were initially discussed in the screening of each of the CSO control 
technologies portion of this EAR, which can be found in Section C. Any additional 
implementation concerns applicable to an alternative are discussed further in the appropriate 
alternative subsection found within Section D.2. Concerns regarding the scheduling and phasing 
of alternatives will be considered prior to the completion of the Final Regional LTCP Report. 

D.1.5 Public Input 
As a majority of the alternatives discussed within this EAR will directly impact the public, both 
during construction and operation, public input has been and will continue to be solicited 
throughout the development of the LTCP.  
 
PVSC has continuously requested public input for the various CSO control technologies through 
the implementation of the LTCP Public Participation Plan. The implementation of the LTCP PPP 
is an ongoing process that includes hosting quarterly public meetings with the Clean Waterways 
Healthy Neighborhoods Supplemental CSO Team, participating in the meetings of various local 
groups, participating as an active member of the PVSC Treatment District Communities GI 
Programs, including Newark DIG, Jersey City START, Paterson SMART, Bayonne Water 
Guardians, Harrison Tide, and Kearny AWAKE and partnering with Rutgers University in a GI 
municipal outreach program, which supports Rutgers’ participation in the GI groups mentioned 
above, attending public events, meeting with municipal representatives, and soliciting public 
input through the Clean Waterways Healthy Neighborhoods website and social media platforms.  
Public input will be one of the various factors considered when ultimately selecting the controls 
for implementation. For instance, the public has expressed interest in GI as a part of the CSO 
controls. This evaluation of alternatives has considered GI and is discussed further within this 
EAR.   

D.1.6 Performance Considerations 
Although one of the factors considered for the ultimate selection of the alternatives is based on 
the performance of an alternative at meeting the water quality and CSO control goals detailed in 
Subsection C.1.1, it is important to note that while PVSC provides for the regional collection, 
conveyance, and treatment of sewage throughout the sewershed, it does not own or operate any 
outfalls or any portion of the CSS of the municipalities it serves within the regional collection 
system (as previously stated in Section D.1). Therefore, PVSC’s alternatives focus is on 
increasing the volume capture of CSOs throughout the collection system (i.e. the PVSC 
interceptor communities) to no less than 85% by volume by analyzing alternatives designed only 
for CSO outfalls associated with PVSC-owned and operated regulators.  
 
In addition to targeting the minimum 85% CSO volume capture stated above, PVSC also 
evaluated the feasibility of reducing the number of overflow events for each CSO outfall 
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associated with a PVSC regulator to a maximum of 0, 4, 8, 12, and 20 overflow events per year 
in the hydraulically connected system. In order to compare the effectiveness of reducing the 
number of CSO events to the selected target of a minimum of 85% CSO volume captured, the 
equivalent CSO volume captured to the number of CSO events were calculated for each 
alternative and are presented with the performance results for each alternative in Section D.2. 
System % Volume Capture for each alternative is calculated using the baseline value of 12,495 
MG of wet weather volume in the PVSC interceptor communities.  
 
All PVSC alternatives, except for those that only utilize tank and tunnel storage CSO control 
technologies, were modeled in InfoWorks ICM using the typical rainfall year to evaluate the 
technical feasibility of achieving each of the CSO target goals described above. Tank and tunnel 
storage requirements were calculated in Microsoft Excel spreadsheets after model runs were 
complete. Model results for each alternative are found in Subsection D.2.  
 
Some alternatives such as the parallel interceptor are not capable of modification to meet a 
specified level of control for all regulators due to their location or applicability. In the case of the 
parallel interceptor, only regulators tied directly into the technology will see significant 
reductions in their discharge from its construction. As these alternatives cannot reduce discharge 
volumes for every regulator to the requirements for each level of control (i.e. up to 0, 4. 8, 12, 
and 20 overflow events per year), the wet weather flow capture percentages and discharge 
volumes should be used with cost as the methods of comparison between all alternatives.  

D.1.7 Cost 
In addition to siting, institutional issues, implementability concerns, public input, and 
performance considerations, cost is another significant evaluation factor in determining the 
feasibility of each alternative. The opinions of probable construction cost used for the 
alternatives are considered Level 5 estimates, as designated by the Association for the 
Advancement of Cost Engineering (AACE) Recommended Practice No. 18R-97. The accuracy 
range for Class 5 estimates is generally within a range of fifty percent less (-50%) to one-
hundred percent more (+100%) than the actual cost. To develop the present worth values of 
Alternatives, the primary components of the Alternative Opinion of Probable Construction Cost 
Methodology is: 

 Identify appropriate alternative cost line items; 

 Generate initial capital cost curves; and 

 Generate operation and maintenance (O&M) costs along with contingency and other 
cost factor percentages to calculate life cycle costs 

The first two items in the bullet list above were developed previously through the PVSC LTCP 
Technical Guidance Manual (PVSC TGM), which can be found as an Appendix to the Regional 
EAR. Any additional information used to supplement the cost line items or cost curves used 
comes from the following: 

 Completed project construction cost data 

 RS Means 

 Manufacturer’s cost data 
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 EPA project cost data and cost curves 

 Anderson, Indiana CSO Long Term Control Plan: Basis for Cost Estimate  
 
Unless a specific control technology cost was gathered from another estimate or quote, typical 
markups from the initial capital costs include the following, where applicable, due to the heavily 
urbanized area where PVSC operates: 

 Pipe Installation - Heavy Utilities Contingency (65%) 

 Tank/Storage Conduit - Heavy Utilities Contingency (65%) 

 Pump Station - Difficult Installation Contingency (65%) 

 WWTP Upgrade - Difficult Modification Contingency (65%) 

 Sewer Separation - Heavy Utilities Contingency (65%) 

 Overhead and Profit (15%) 

 Bonds and Insurance (3%) 

 Mobilization/Demobilization (5%) 
 

These costs are combined for a construction cost subtotal. This subtotal then has the following 
additional markups applied to get a Total Cost (referred to as the Capital Cost): 

 Engineering (25%) 
 Permitting (3%) 

 
The following O&M costs are applied to the Capital Cost, where applicable: 

 Continuous Operating Post, COP (1 COP = $470,000/yr.) 
 Tank/Structure Maintenance (3% of Construction Cost) 
 Tunnel Maintenance (2% of Construction Cost) 
 Pipe Transmission Maintenance (2% of Pipe Construction Costs) 

 
To combine O&M and capital costs for each control technology, present worth calculations were 
completed. For this, a discount rate (i) of 2.75% was used (taken from the Rate for Federal Water 
Projects, NRCS Economics, Department of the Interior) with a life span (n) of 20 years. The 
following equation was then utilized to calculate the present worth factor to convert from annual 
O&M costs to present worth:   
 

(P/A, i%, n) = ((1+i)n -1) / ((i(1+i)n) 
 

The result of the equation was multiplied by the annual O&M costs and then added to the capital 
cost to obtain the total life cycle cost. Salvage value was considered to be $0, as it is assumed no 
resale value will result from the control technologies utilized. Life cycle costs for each 
alternative are provided in Subsection D.2. Simplified life cycle costs calculations for the 0 
overflow event condition for Alternative 1 are provided below as an example:  
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Example: 
Based on a discount rate (i) of 2.75%, 20 year life span (n), and given capital cost of $1,209,000 
and yearly O&M cost of $24,5000,000 the life cycle calculation is as follows:    
 
Step 1: Calculate the Present Worth Factor 
 

(P/A, 2.75%, 20) = ((1+0.0275)20 -1) / ((0.0275(1+0.0275)20) 
(P/A, 2.75%, 20) = 15.23 

 
Step 2: Multiply the Present Worth Factor by the yearly O&M cost.  
 

$24,500,000 x 15.23 = $373,135,000 
 
Step 3: Add the Present Worth O&M Cost to the Capital Cost 

 
LCC = $1,209,000,000 + $373,135,000 = $1,582,135,000 

 
The life cycle cost for each level of control for an alternative was then divided by the applicable 
volume of capture to determine a cost per million gallon ($M / MG). These costs provide an 
additional method to compare alternatives at the same level of control (e.g. the up to 0, 4, 8, 12, 
20 overflow events conditions). 

 PRELIMINARY CONTROL PROGRAM ALTERNATIVES 
As previously stated in Subsection D.1, a PVSC alternative is defined as a control alternative 
comprising one or more CSO control technologies identified as feasible for implementation by 
PVSC in Section C of this EAR. The PVSC alternatives are in themselves only building blocks 
for a PVSC-Municipality series of combined Alternatives that are addressed in the Regional 
DEAR. After undergoing the screening process, select control technologies were carried forward 
for more detailed analysis. This additional analysis includes evaluating the performance of each 
alternative’s ability to achieve the targeted levels of CSO control performance by utilizing H&H 
models. Cost opinions were also completed for each alternative for comparison.  
 
This section presents the PVSC alternative analysis results for each alternative. A list of the 
resulting alternatives is presented in Table D-1 below.  
 
Subsections D.2.1 through D.2.27 provide alternative analysis results. Subsection D.2.28 
provides a summary of the cost opinion. 
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Table D-1 PVSC Alternatives 

Alternative Description 
No. 1 Tunnels 
No. 2 Storage Tanks 
No. 3 Newark Regulator Modifications  
No. 4a GI (2.5%) 
No. 4b GI (5%) 
No. 4c GI (10%) 
No. 5 Newark Regulator Modifications + Plant Expansion (720 MGD) + JC Pipe (235 MGD HCFM) 
No. 5.a Newark Regulator Modifications + Plant Expansion (720 MGD) + JC Pipe (146 MGD HCFM) 

No. 6.a Newark Regulator Modifications + Parallel Interceptor (Newark, Kearny, Harrison, East 
Newark) + Plant Expansion (720 MGD) + JC Pipe (185 MGD HCFM)  

No. 6.a.1 Newark Regulator Modifications + Parallel Interceptor (Newark, Kearny, Harrison, East 
Newark) + Plant Expansion (720 MGD) + JC Pipe (146 MGD HCFM)  

No. 6.b Newark Regulator Modifications + Parallel Interceptor (Newark only) + Plant Expansion (720 
MGD) + JC Pipe (185 MGD HCFM)  

No. 6.b.1 Newark Regulator Modifications + Parallel Interceptor (Newark only) + Plant Expansion (720 
MGD) + JC Pipe (146 MGD HCFM)  

No. 7 Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) + JC 
Pipe (185 MGD HCFM) + Tunnels  

No. 7.a Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) + JC 
Pipe (146 MGD HCFM) + Tunnels  

No. 8 Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) + JC 
Pipe (185 MGD HCFM) + Tunnels + Storage Tanks  

No. 8.a Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) + JC 
Pipe (146 MGD HCFM) + Tunnels + Storage Tanks  

No. 9 Newark Regulator Modifications + Tunnels + Storage Tanks 
No. 10 Tunnels + Storage Tanks 
No. 11 5% GI + Newark Regulator Modifications 

No. 12 
5% GI + Newark Regulator Modifications + Plant Expansion (720 MGD) + JC Pipe (235 MGD 
HCFM) 

No. 12.a 5% GI + Newark Regulator Modifications + Plant Expansion (720 MGD) + JC Pipe (146 MGD 
HCFM) 

No. 13 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (185 MGD HCFM)  

No. 13.a 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (146 MGD HCFM) 

No. 14 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (185 MGD HCFM) + Tunnels 

No. 14.a 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (146 MGD HCFM) + Tunnels 

No. 15 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (185 MGD HCFM) + Tunnels + Storage Tanks 
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Alternative Description 

No. 15.a 5% GI + Newark Regulator Modifications + Parallel Interceptor + Plant Expansion (720 MGD) 
+ JC Pipe (146 MGD HCFM) + Tunnels + Storage Tanks 

No. 16 5% GI + Newark Regulator Modifications + Tunnels + Storage Tanks 
No. 17 5% GI + Tunnels + Storage Tanks 

D.2.1 Alternative 1 - Tunnels  
This alternative examines the usage of tunnel storage as described in Subsection C.5.1.1. This 
evaluation only applies to CSO outfalls associated with PVSC-owned and operated regulators. 
 
Alternative 1 analyzed the effectiveness of two storage tunnels in the PVSC Treatment District 
as detailed in Subsection C.5.1.1. The proposed tunnel locations are shown in Figure D-1.  
 
The two tunnels were evaluated at the following control levels to determine technology 
effectiveness: 0, 4, 8, 12, and 20 overflow events per year. Tunnel sizing was also evaluated to 
achieve 85% CSO volume capture within the system. As detailed in Subsection C.5.1.1, the 85% 
capture analysis evaluated the implementation of only the McCarter Highway tunnel rather than 
construction of two smaller tunnels.  
 
Table D-2 displays the total volume captured at each CSO control level and the associated cost 
of each measure for Alternative 1. The estimated cost for Alternative 1 was determined as 
detailed in Subsection D.1.7.  
 

Table D-2: Alternative 1 Performance and Cost 

Overflow 
Events per 

Year 

Volume 
Captured 

(MG) 
System % 
Capture 

Capital 
Cost 
($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 100 $1.2B $1.6B $0.77 

≤ 4 1,771 97.8 $838 $1B $0.59 

≤ 8 1,638 96.8 $743 $934 $0.57 

≤ 12 1,389 94.8 $680 $856 $0.62 

≤ 20 785 89.9 $512 $648 $0.83 

85%* 192 85.2 $243 $308 $1.60 
  *Target percent capture 
 

D.2.2 Alternative 2 - Tanks  
This alternative examines the usage of the storage tanks as described under Subsection C.5.2.1. 
This evaluation only applies to PVSC-owned and operated regulators. 
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Figure D-1:  Alternative 1 - Tunnels 
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Alternative 2 analyzed the effectiveness of storage tanks throughout the PVSC system as 
applicable to PVSC regulators. This resulted in 11 reinforced concrete storage tanks throughout 
Paterson, Newark, Harrison, and Kearny. The proposed storage tanks locations are shown in 
Figure D-2 and Table D-3, below, provides a summary of the tank locations and associated 
outfalls. 
 

Table D-3: Alternative 2 – Tank Locations and Associated Outfalls 
Outfall(s) in Tank Proposed Tank Location(s) Parcel Information 

PT001 NW Corner of W. Broadway & Memorial Dr. Commercial 
PT003 NE Corner of W. Broadway and Memorial Dr. Private Parking Lot 

PT006, PT007  N. of Lawrence St. & S. of Montgomery St Dog Park - Unknown 
Owner 

PT025 
Median between McLean Blvd & East 33rd St Unknown Owner 

Burger King parking lot Private Parking Lot 

NE002 Verona Ave. & McCarter Hwy  Public Property 
Verona Ave. & McCarter Hwy  Private Parking Lot 

NE004, NE005 E. of McCarter Hwy 
Vacant Land - City of 

Newark (Public) 

NE009, NE010 
NW Corner of Passaic Street & Clark Street Unknown Owner 
SE Corner of Passaic Street & Clark Street Unknown Owner 

NE016 & NE017 N. of Raymond Blvd. & W. of Jackson St. Owner - State of NJ 

NE018 
Located near intersection of Raymond Blvd. & Freeman St. Parking Lot and Grass 

Area Behind Parking Lot 

KE004 SW Corner of Marshall St. & Passaic Ave. Vacant Lot - Owned by 
S&A Realty 

HR005, HR006 
E. of S. 1st Street near Railroad Ave. Vacant Lot - Unknown 

Owner 
 

Each tank is assigned to accommodate the overflow from one or two PVSC-owned regulators. 
The storage tanks at each location were evaluated at the following control levels to determine 
technology effectiveness: maximum of 0, 4, 8, 12, and 20 overflow events per year. Storage tank 
sizing was also evaluated to achieve 85% CSO volume capture within the system. The analysis 
of this CSO control technology is detailed Subsection C.5.2.1.  
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Figure D-2:  Alternative 2 – Storage Tanks 
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Table D-4 details the storage tank capacity, total volume captured within the system, cost per 
CSO control level, and the associated cost per CSO overflow volume captured for Alternative 2. 
The estimated cost for Alternative 2 was determined in Subsection D.1.7. 
 

Table D-4: Alternative 2 Performance and Cost 

Overflow 
Events per 

Year* 

Volume 
Captured 

(MG) 

System % 
Capture 

Capital 
Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M)  
per MG 

Captured 

≤ 0 512 87.8 $548 $548 $1.07 

≤ 4 505 87.8 $499 $499 $0.99 

≤ 8 485 87.5 $470 $470 $0.97 

≤ 12 453 87.3 $420 $420 $0.93 

≤ 20 342 86.4 $354 $354 $1.03 

85%** 163 85.0 $159 $159 $0.98 
  *Overflow events achieved at specific outfalls as explained in Subsection C.5.2.1. 
  **Target percent capture 

D.2.3 Alternative 3 - Newark Regulator Modifications  
This alternative examines the use of regulator modifications as described in Subsection C.4.1.2. 
This evaluation only applies to PVSC-owned and operated regulators and evaluates a target of 
85% CSO volume capture.  
 
Alternative 3 analyzed the effectiveness of regulator modifications, as described in Subsection 
C.4.1.2, throughout the PVSC Treatment District. As previously mentioned, regulator 
modifications are only deemed appropriate to PVSC-owned regulators in the City of Newark.  
Figure D-3 presents an overview of the regulators applicable to Alternative 3. 
 
Regulators alone provide minimal CSO reduction relative to other alternatives. The projected 
performance of this alternative is presented in Table D-5. Construction costs are not applicable 
to Alternative 3 as regulator modifications only require adjustments to the regulator gate shutoff 
timing as described in Subsection C.4.1.2. 
 

Table D-5: Alternative 3 Performance 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M)  
per MG 

Captured 

299 1,743 14.6% 86.1% $0.40 $0.40 $0.0013 
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Figure D-3:  Alternative 3 – Newark Regulator Modifications 
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D.2.4 Alternative 4 – GI (4a. 2.5%, 4b. 5%, 4c. 10%) 
The application of GI as described under Subsection C.2.1 is considered in Alternative 4. As 
previously discussed, the gross impervious area of the PVSC collection system is approximately 
14,000 acres. Alternative 4 considers three levels of GI implementation to be applied to the 
entire PVSC Treatment District. These levels are 2.5%, 5%, and 10% of the total impervious 
area to be managed by GI. The analysis has a target of 85% CSO volume capture. Figure D-4 
depicts the PVSC Treatment District area to which GI is proposed to be applied at the various 
percentages. Results utilizing the hydrologic and hydraulic model are shown below in Table 
D-6. 
 

Table D-6: Alternative 4 Performance and Cost 

Alternative 
(% GI) 

CSO 
Volume 

Captured 
(MG) 

Volume 
of 

Discharge 
(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

4a. 2.5% GI 116 1,926 5.7% 84.2% $85.3 $112 $1.52 
4b. 5% GI 223 1,819 10.9% 85.1% $171 $224 $1.24 
4c. 10% GI 421 1,621 20.6% 86.7% $341 $449 $1.17 

D.2.5 Alternative 5 – Newark Regulator Modifications + Plant Expansion (720 MGD) + 
Jersey City Pipe (235 MGD HCFM) 

This alternative combines the use of regulator modifications as described in Subsection C.4.1.2, 
with expansion of the PVSC WRRF’s plant capacity by bypassing secondary treatment and 
providing wet weather blending as described in Subsection C.6.2. This evaluation considers 
inflow from the HCFM at 235 MGD which is under review by the JCMUA to determine its 
feasibility. A target performance of 85% CSO volume captured was used to model this 
alternative. A list of the CSO controls comprising this alternative is presented below. 

 Newark Regular Modifications  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (235 MGD HCFM) 

 
Figure D-5 depicts the CSO control technologies comprising Alternative 5. Performance and 
cost results are presented in Table D-7. Plant expansion costs associated with this alternative are 
only related to the cost of the secondary treatment bypass. 
 

Table D-7: Alternative 5 Performance and Cost 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

603 1439 29.5% 88.5% $133M $138M $0.23 
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Figure D-4:  Alternative 4 - Green Infrastructure
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Figure D-5:  Alternative 5
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D.2.6 Alternative 5.a – Newark Regulator Modifications + Plant Expansion (720 MGD) + 
Jersey City Pipe (146 MGD HCFM) 

This alternative combines the use of regulator modifications as described in Subsection C.4.1.2, 
with expansion of the PVSC WRRF’s plant capacity by bypassing secondary treatment and 
providing wet weather blending as described in Subsection C.6.2. This evaluation considers 
inflow from the HCFM at 146 MGD which is under review by the JCMUA to determine its 
feasibility. A target performance of 85% CSO volume captured was used to model this 
alternative. A list of the CSO controls comprising this alternative is presented below. 

 Newark Regular Modifications  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM) 

 
Figure D-6 depicts the CSO control technologies comprising Alternative 5.a. Performance and 
cost results are presented in Table D-8. Plant expansion costs associated with this alternative are 
only related to the cost of the secondary treatment bypass. 
 

Table D-8: Alternative 5a Performance and Cost 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

618 1424 30.3% 88.6% $34M $38M $0.06 

 

D.2.7 Alternative 6.a – Newark Regulator Modifications + Parallel Interceptor (Newark, 
Kearny, Harrison, East Newark) + Plant Expansion (720 MGD) + Jersey City Pipe 
(185 MGD HCFM) 

This alternative combines several CSO control technologies applicable for PVSC 
implementation as described in Section C, including: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1)  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (185 MGD HCFM) 
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Figure D-6:  Alternative 5.a
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 Figure D-7 depicts the CSO control technologies comprising Alternative 6.a. A target of 85% 
CSO volume capture was used to analyze this Alternative. Performance and cost results are 
presented in Table D-9. Costs associated with this alternative are only related to the cost of the 
secondary treatment bypass and parallel interceptor. 
 

Table D-9: Alternative 6.a Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

1,247 795 61.1% 93.6% $560 $565 $0.45 

 

D.2.8 Alternative 6.a.1 – Newark Regulator Modifications + Parallel Interceptor (Newark, 
Kearny, Harrison, East Newark) + Plant Expansion (720 MGD) + Jersey City Pipe (146 
MGD HCFM) 
This alternative combines several CSO control technologies applicable for PVSC 
implementation as described in Section C, including: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1)  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM) 

 
Figure D-8 depicts the CSO control technologies comprising Alternative 6.a.1. A target of 85% 
CSO volume capture was used to analyze this Alternative. Performance and cost results are 
presented in Table D-10. Costs associated with this alternative are only related to the cost of the 
secondary treatment bypass and parallel interceptor. 
 

Table D-10: Alternative 6.a.1 Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

1282 760 62.8% 93.9% $460 $465 $0.36 

  

                                                 June 2019
Regional DEAR Appendix Page 61 of 918 



Passaic Valley Sewerage Commission  June 2019 
Development and Evaluation of Alternatives Report Page 59 of 116 
 

 

 Figure D-7:  Alternative 6.a
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Figure D-8:  Alternative 6.a.1 
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D.2.9 Alternative 6.b – Newark Regulator Modifications + Parallel Interceptor (Newark) 
+ Plant Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) 

This alternative combines several CSO control technologies applicable for PVSC 
implementation as described in Section C, including: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark as defined in Section C.4.1.1)  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (185 MGD HCFM) 

 
Figure D-9 depicts the CSO control technologies comprising Alternative 6.b. A target of 85% 
CSO volume capture was used to analyze this Alternative. Performance and cost results are 
presented in Table D-11. Costs associated with this alternative are only related to the cost of the 
secondary treatment bypass and parallel interceptor. 
 

Table D-11: Alternative 6.b. Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

1,045 997 51.2 92.0 560 565 $0.54 

 

D.2.10 Alternative 6.b.1 – Newark Regulator Modifications + Parallel Interceptor 
(Newark) + Plant Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) 

This alternative combines several CSO control technologies applicable for PVSC 
implementation as described in Section C, including: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark as defined in Section C.4.1.1)  
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM) 

 
Figure D-10 depicts the CSO control technologies comprising Alternative 6.b.1. A target of 85% 
CSO volume capture was used to analyze this Alternative. Performance and cost results are 
presented in Table D-12. Costs associated with this alternative are only related to the cost of the 
secondary treatment bypass and parallel interceptor. 
 

Table D-12: Alternative 6.b.1 Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

1068 974 52.3% 92.2% $460 $465 $0.44 
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Figure D-9:  Alternative 6.b 
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Figure D-10:  Alternative 6.b.1 
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D.2.11 Alternative 7 – Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) + Tunnels 

This alternative builds upon Alternative 6 described above, by adding the Paterson citywide and 
McCarter Highway tunnels as described in Section C. This alternative, depicted in Figure D-11 
comprises the following CSO controls: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (185 MGD HCFM) 
 Tunnel Storage 

 
Use of the tunnels as part of this alternative allowed for evaluation of the target overflow events 
in addition to the 85% percent capture target model for the remaining control technologies. 
Performance and cost results are presented in Table D-13.  
 

Table D-13: Alternative 7 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.4B $1.7B $0.83 

≤ 4 1,880 162 92.1% 98.7% $1.2B $1.4B $0.75 

≤ 8 1,664 378 81.5% 97.0% $1B $1.2B $0.74 

≤ 12 1,482 560 72.6% 95.5% $938 $1B $0.71 

≤ 20 1,382 660 67.7% 94.7% $827 $910 $0.66 

85% 1,247 795 61.1% 93.6% $560 $565 $0.45 

 

D.2.12 Alternative 7.a – Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) + Tunnels 

This alternative builds upon Alternative 6 described above, by adding the Paterson citywide and 
McCarter Highway tunnels as described in Section C. This alternative, depicted in Figure D-12, 
comprises the following CSO controls: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM) 
 Tunnel Storage 
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Figure D-11:  Alternative 7 
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Figure D-12:  Alternative 7.a 
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Use of the tunnels as part of this alternative allowed for evaluation of the target overflow events 
in addition to the 85% percent capture target model for the remaining control technologies. 
Performance and cost results are presented in Table D-14.  
 

Table D-14: Alternative 7.a Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.3B $1.6B $0.77 

≤ 4 1,907 136 93.4% 98.9% $1.1B $1.3B $0.68 

≤ 8 1,679 363 82.2% 97.1% $980 $1.1B $0.67 

≤ 12 1,516 526 74.3% 95.8% $832 $940 $0.62 

≤ 20 1,406 636 68.9% 94.9% $750 $838 $0.60 

85% 1,282 760 62.8% 93.9% $460 $465 $0.38 

D.2.13 Alternative 8 – Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) + Tunnels + Storage 
Tanks 

This alternative builds upon Alternative 7 described above, by adding the storage tanks as 
described in Section C. The alternative comprises the following CSO controls: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (185 MGD HCFM) 
 Tunnel Storage 
 Tank Storage 

 
Figure D-2 and Figure D-11 depict the CSO control technologies comprising this Alternative.  
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Use of the tunnels and tanks as part of this alternative allowed for evaluation of the target 
overflow events in addition to the 85% percent capture target model for the remaining control 
technologies. Performance and cost results are presented in Table D-15.  
 

Table D-15: Alternative 8 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.6B $2B $0.97 

≤ 4 1,939 104 94.9% 99.2% $1.4B $1.7B $0.88 

≤ 8 1,657 385 81.1% 96.9% $1.3B $1.5B $0.88 

≤ 12 1,492 550 73.1% 95.6% $1B $1.2B $0.83 

≤ 20 1,384 658 67.8% 94.7% $928 $1B $0.75 

85% 1,247 795 61.1% 93.6% $560 $565 $0.45 

D.2.14 Alternative 8.a – Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) + Tunnels + Storage 
Tanks 

This alternative builds upon Alternative 7.a described above, by adding the storage tanks as 
described in Section C. The alternative comprises the following CSO controls: 

 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM) 
 Tunnel Storage 
 Tank Storage 

 
Figure D-2 and Figure D-12 depict the CSO control technologies comprising this Alternative.   
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Use of the tunnels and tanks as part of this alternative allowed for evaluation of the target 
overflow events in addition to the 85% percent capture target model for the remaining control 
technologies. Performance and cost results are presented in Table D-16.  
 

Table D-16: Alternative 8.a Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100.0% 100.0% $1.6B $1.9B  $    0.96  

≤ 4 1,925 117 94.3% 99.1% $1.4B $1.6B  $    0.84  

≤ 8 1,692 350 82.8% 97.2% $1.2B $1.4B  $    0.81  

≤ 12 1,516 526 74.3% 95.8% $989 $1.1B  $    0.76  

≤ 20 1,400 642 68.6% 94.9% $810 $912  $    0.65  

85% 1,282 760 62.8% 93.9% $554 $580  $    0.48  

D.2.15 Alternative 9 – Newark Regulator Modifications + Tunnels + Storage Tanks 
This alternative examines the combination of the following control technologies: Newark 
regulator modifications, storage tunnels and storage tanks. The analysis behind each control 
technology is detailed in Subsection C.4.1.2, Subsection C.5.1.1, and Subsection C.5.2.1 
respectively. Figure D-1, Figure D-2 and Figure D-3 at the beginning of Section D display the 
components of Alternative 9 as it applies to the PVSC Treatment District. 
 
Regulator modifications will promote more flow into the WRRF through the main interceptor, 
with overflows redirected to storage tanks and tunnels up to the appropriate level of control. 
Overflow from regulators connected to both storage tanks and tunnels are channeled to the 
storage tank with any excess flow passing into the tunnel. All outfalls corresponding with PVSC-
owned regulators are captured in this analysis. The projected performance of this alternative is 
listed below as Table D-17. 
 

Table D-17: Alternative 9 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M)  
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.5B $1.95B $0.96 

≤ 4 1,743 300 85.3% 97.6% $1.0B $1.4B $0.79 

≤ 8 1,620 422 79.3% 96.6% $965 $1.2B $0.76 

≤ 12 1,257 785 61.5% 93.7% $846 $1.1B $0.86 

≤ 20 775 1,268 37.9% 89.9% $611 $786 $1.01 

85% 299 1,743 14.6% 86.1% $0.40 $0.40 $0.0013 
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D.2.16 Alternative 10 – Tunnels + Storage Tanks 
This alternative utilizes control technology as described under Subsection C.9.2.3 and depicted 
in Figure D-1 and Figure D-2. Overflows are redirected to storage tanks and tunnels up to the 
appropriate level of control. Overflow from regulators connected to both storage tanks and 
tunnels are channeled to the storage tank with any excess flow passing into the tunnel. All 
outfalls corresponding with PVSC owned regulators are captured in this analysis. The projected 
performance of this alternative is listed below as Table D-18. 

 
Table D-18: Alternative 10 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.6B $2.2B $1.00 

≤ 4 1,798 244 88.1% 98.0% $1.2B $1.5B $0.82 

≤ 8 1,668 374 81.7% 97.0% $1.0B $1.3B $0.79 

≤ 12 1,443 599 70.7% 95.2% $927 $1.2B $0.82 

≤ 20 787 1,256 38.5% 90.0% $698 $897 $1.14 

85% 163 1,897 8.0% 85.0% $123 $159 $0.98 

 

D.2.17 Alternative 11 – 5% GI + Newark Regulators Modifications  
This alternative utilizes control technologies as described under Subsections C.9.1. and C.9.2.1. 
and depicted in Figure D-3 and Figure D-4. The 5% GI is applied to the entire PVSC Treatment 
District as described in Alternative 4. The source control aspect of the GI allows the regulator 
gates to remain open for longer periods of time since there is less flow coming into the PVSC 
main interceptor. The projected performance of this alternative is listed below as Table D-19.  
 

Table D-19: Alternative 11 Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

678 1,364 33.2% 89.1% $171 $224 $0.33 

D.2.18 Alternative 12 - 5% GI + Newark Regulator Modifications + Plant Expansion (720 
MGD) + Jersey City Pipe (235 MGD HCFM) 

This alternative builds upon Alternative 5, adding 5% GI to the control technology as described 
under Subsections C.9.1., C.9.2.1. and C.9.2.2 and depicted in Figure D-4 and Figure D-5. 
Both the WRRF expansion and 5% GI coverage provide additional flow capacity, which is  
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utilized using the regulator modifications and an expanded force main diameter contributing flow 
from the HCFM communities. The CSO control technologies comprising this alternative are: 

 5% GI Coverage 
 Newark Regular Modifications  
 Plant Expansion (720 MGD)  
 Jersey City Pipe (235 MGD HCFM) 

 
Similar to Alternative 5, the flow capacity of the HCFM is under evaluation and may be 
eliminated if encountered to be not feasible. The projected performance of this alternative is 
listed below as Table D-20.  
 

Table D-20: Alternative 12 Performance and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

794 1,248 38.9% 90.0% $304 $363 $0.46 

 

D.2.19 Alternative 12.a - 5% GI + Newark Regulator Modifications + Plant Expansion (720 
MGD) + Jersey City Pipe (146 MGD HCFM) 

This alternative builds upon Alternative 5.a, adding 5% GI to the control technology as described 
under Subsections C.9.1., C.9.2.1. and C.9.2.2 and depicted in Figure D-4 and Figure D-6. 
Both the WRRF expansion and 5% GI coverage provide additional flow capacity, which is 
utilized using the regulator modifications and an expanded force main diameter contributing flow 
from the HCFM communities. The CSO control technologies comprising this alternative are: 

 5% GI Coverage 
 Newark Regular Modifications  
 Plant Expansion (720 MGD)  
 Jersey City Pipe (146 MGD HCFM) 

 
The projected performance of this alternative is listed below as Table D-21.  
 

Table D-21: Altermative 12.a Performance and and Cost 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) 
per MG 

Captured 

801 1,241 39.2 90.1 $204 $262 $0.33 
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D.2.20 Alternative 13 – 5% GI + Newark Regulator Modifications + Parallel Interceptor + 
Plant Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) 

This alternative builds upon Alternative 6.a by adding 5% GI to the control technologies 
described under Subsections C.9.1., C.9.2.1. and C.9.2.2. and in Figure D-4 and  Figure D-7. 
Both the WRRF expansion and 5% GI coverage provide additional flow capacity, which is 
utilized using the regulator modifications and an expanded force main diameter contributing flow 
from the HCFM communities. The CSO control technologies comprising this alternative are: 

 5% GI Coverage. 
 Newark Regulator Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (185 MGD HCFM)  

 
The projected performance of this alternative is listed below as Table D-22.  
 

Table D-22: Alternative 13 Performance and Cost 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) per 
MG Captured 

1,349 693 66.1% 94.5% $730 $790 $0.59 

D.2.21 Alternative 13.a – 5% GI + Newark Regulator Modifications + Parallel Interceptor 
+ Plant Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) 

This alternative builds upon Alternative 6.a.1 by adding 5% GI to the control technologies 
described under Subsections C.9.1., C.9.2.1. and C.9.2.2. and in Figures D-4 and D-8. Both the 
WRRF expansion and 5% GI coverage provide additional flow capacity, which is utilized using 
the regulator modifications and an expanded force main diameter contributing flow from the 
HCFM communities. The CSO control technologies comprising this alternative are: 

 5% GI Coverage. 
 Newark Regulator Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD) 
 Jersey City Pipe (146 MGD HCFM)  
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The projected performance of this alternative is listed below as Table D-23.  
 

Table D-23: Alternative 13.a Performance and Cost 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) per 
MG Captured 

1381 661 67.6% 94.7% $630 $689 $0.50 

 

D.2.22 Alternative 14 – 5% GI + Newark Regulator Modifications + Parallel Interceptor + 
Plant Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) + Tunnels 

This alternative builds upon Alternative 13 by adding tunnels. It utilizes control technology as 
described under Subsections C.9.1 and C.9.2., Figure D-4 and Figure D-11. Both the WRRF 
expansion and 5% GI coverage provide additional flow capacity, which is utilized using the 
regulator modifications, a parallel PVSC interceptor, and an expanded force main diameter 
contributing flow from the HCFM communities. Overflows are redirected to storage tunnels up 
to the appropriate level of control. All outfalls corresponding with PVSC-owned regulators are 
captured in this analysis. The CSO control technologies comprising this alternative are:  

 5% GI Coverage 
 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD)  
 Jersey City Pipe (185 MGD HCFM) 
 Tunnel Storage 
 

The projected performance of this alternative is listed below as Table D-24.  
 

Table D-24: Alternative 14 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.7B $2.0B $1.01 

≤ 4 1,927 116 94.3% 99.1% $1.4B $1.7B $0.86 

≤ 8 1,683 294 85.6% 97.6% $1.2B $1.4B $0.86 

≤ 12 1,635 407 80.1% 96.7% $1.0B $1.2B $0.74 

≤ 20 1,520 522 74.4% 95.8% $979 $1.1B $0.73 

85% 1,349 693 66.1% 94.5% $730 $789 $0.59 
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D.2.23 Alternative 14.a – 5% GI + Newark Regulator Modifications + Parallel Interceptor 
+ Plant Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) + Tunnels 

This alternative builds upon Alternative 13 by adding tunnels. It utilizes control technology as 
described under Subsections C.9.1 and C.9.2., Figure D-4 and Figure D-12. Both the WRRF 
expansion and 5% GI coverage provide additional flow capacity, which is utilized using the 
regulator modifications, a parallel PVSC interceptor, and an expanded force main diameter 
contributing flow from the HCFM communities. Overflows are redirected to storage tunnels up 
to the appropriate level of control. All outfalls corresponding with PVSC-owned regulators are 
captured in this analysis. The CSO control technologies comprising this alternative are:  

 5% GI Coverage 
 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD)  
 Jersey City Pipe (146 MGD HCFM) 
 Tunnel Storage 
 

The projected performance of this alternative is listed below as Table D-25.  
 

Table D-25: Alternative 14.a Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2042 0 100% 100% $1.4B $1.8B $0.87 

≤ 4 1902 140 93.1% 98.9% $1.3B $1.5B $0.79 

≤ 8 1719 323 84.2% 97.4% $1.1B $1.3B $0.77 

≤ 12 1574 468 77.1% 96.3% $1.0B $1.2B $0.74 

≤ 20 1488 554 72.8% 95.6% $904 1.0B $0.70 

85% 1381 661 67.6% 94.7% $631 $689 $0.50 

 

D.2.24 Alternative 15 – 5% GI + Newark Regulator Modifications + Parallel Interceptor + 
Plant Expansion (720 MGD) + Jersey City Pipe (185 MGD HCFM) + Tunnels + 
Storage Tanks 

This alternative builds upon Alternative 14 by adding storage tanks. It utilizes control technology 
as described under Subsections C.9.1 and C.9.2. and in Figure D-13. Both the WRRF expansion 
and 5% GI coverage provide additional flow capacity, which is utilized using the regulator 
modifications, a parallel PVSC interceptor, and an expanded force main diameter contributing 
flow from the HCFM communities. Overflows are redirected to storage tanks and tunnels up to 
the appropriate level of control. Overflow from regulators connected to both storage tanks and 
tunnels are channeled to the storage tank with any excess flow passing into the tunnel.  
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Figure D-13:  Alternative 15 
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All outfalls corresponding with PVSC-owned regulators are captured in this analysis. The CSO 
control technologies comprising this alternative are:   

 5% GI Coverage 
 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
 Plant Expansion (720 MGD)  
 Jersey City Pipe (185 MGD HCFM) 
 Tunnel Storage 
 Tank Storage 

 
The projected performance of this alternative is listed below as Table D-26.  
 

Table D-26: Alternative 15 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2042 0 100.0% 100.0% $1.8B $2.3B  $    1.11  

≤ 4 1858 184 91.0% 98.5% $1.5B $1.8B  $    0.99  

≤ 8 1695 347 83.0% 97.2% $1.4B $1.6B  $    0.97  

≤ 12 1532 510 75.0% 95.9% $1.2B $1.4B  $    0.89  

≤ 20 1453 589 71.1% 95.3% $916 $1.0B  $    0.72  

85% 1349 693 66.1% 94.5% $730 $789  $    0.59  

D.2.25 Alternative 15.a – 5% GI + Newark Regulator Modifications + Parallel Interceptor 
+ Plant Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) + Tunnels + 
Storage Tanks 

This alternative builds upon Alternative 14.a by adding storage tanks. It utilizes control 
technology as described under Subsections C.9.1 and C.9.2. and in Figure D-14. Both the 
WRRF expansion and 5% GI coverage provide additional flow capacity, which is utilized using 
the regulator modifications, a parallel PVSC interceptor, and an expanded force main diameter 
contributing flow from the HCFM communities. Overflows are redirected to storage tanks and 
tunnels up to the appropriate level of control. Overflow from regulators connected to both 
storage tanks and tunnels are channeled to the storage tank with any excess flow passing into the 
tunnel.   
 
All outfalls corresponding with PVSC-owned regulators are captured in this analysis. The CSO 
control technologies comprising this alternative are:   

 5% GI Coverage 
 Newark Regular Modifications  
 Parallel Interceptor (Newark and local relief scenario as defined in Section C.4.1.1) 
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Figure D-14:  Alternative 15.a 
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 Plant Expansion (720 MGD)  
 Jersey City Pipe (146 MGD HCFM) 
 Tunnel Storage 
 Tank Storage 

 
The projected performance of this alternative is listed below as Table D-27.  
 

Table D-27: Alternative 15.a Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2042 0 100.0% 100.0% $1.7B $2.2B  $1.06  

≤ 4 1937 105 94.9% 99.2% $1.5B $1.8B  $0.94  

≤ 8 1764 279 86.4% 97.8% $1.3B $1.6B  $0.90  

≤ 12 1586 457 77.6% 96.3% $1.1B $1.3B  $0.82  

≤ 20 1479 563 72.4% 95.5% $916 $1.1B  $0.71  

85% 1381 661 67.6% 94.7% $630 $689M  $0.50  

 

D.2.26 Alternative 16 – 5% GI + Newark Regulator Modifications + Tunnels + Storage 
Tanks 

This alternative utilizes control technology as described under Subsections C.9.1, C.9.2.2 and 
C.9.2.3. and depicted in Figure D-1 through Figure D-4. The source control aspect of the GI 
allows the regulator gates to remain open for longer periods of time since there is less flow 
coming into the PVSC main interceptor. Regulator Modifications will promote more flow into 
the WRRF through the main interceptor, with overflows redirected to storage tanks and tunnels 
up to the appropriate level of control. Overflow from regulators connected to both storage tanks 
and tunnels are channeled to the storage tank with any excess flow passing into the tunnel. All 
outfalls corresponding with PVSC-owned regulators are captured in this analysis. The CSO 
control technologies comprising this alternative are:   

 5% GI Coverage 
 Newark Regulator Modifications  
 Tunnel Storage 
 Tank Storage 
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The projected performance of this alternative is listed below as Table D-28.  
 

Table D-28: Alternative 16 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.7B $2.2B $1.06 

≤ 4 1,769 273 86.6% 97.8% $1.2B $1.5B $0.86 

≤ 8 1,608 434 78.7% 96.5% $1.1B $1.4B $0.86 

≤ 12 1,343 699 65.8% 94.4% $945 $1.2B $0.91 

≤ 20 941 1,101 46.1% 91.2% $681 $887 $0.94 

85% 678 1,364 33.2% 89.1% $171 $224 $0.33 

D.2.27 Alternative 17 – 5% GI + Tunnels + Storage Tanks 
This alternative utilizes control technology as described under Subsections C.9.1. and C.9.2.3. 
and depicted in Figure D-1, Figure D-2 and Figure D-4. GI reduces incoming flow to the 
regulators. Overflows are redirected to storage tanks and tunnels up to the appropriate level of 
control. Overflow from regulators connected to both storage tanks and tunnels are channeled to 
the storage tank with any excess flow passing into the tunnel. All outfalls corresponding with 
PVSC-owned regulators are captured in this analysis. The CSO control technologies comprising 
this alternative are:   

 5% GI Coverage 
 Tunnel Storage 
 Tank Storage  

 
The projected performance of this alternative is listed below as Table D-29 .  
 

Table D-29: Alternative 17 Performance and Cost 

Overflow 
Events per 

Year 

CSO 
Volume 

Captured 
(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital 
Cost ($M) 

Life Cycle 
Cost 

(LCC) 
($M) 

Cost ($M) 
per MG 

Captured 

≤ 0 2,042 0 100% 100% $1.7B $2.2B $1.09 

≤ 4 2,030 12 99.4% 99.9% $1.3B $1.6B $0.81 

≤ 8 1,679 363 82.2% 97.1% $1.2B $1.5B $0.88 

≤ 12 1,477 565 72.0% 95.5% $1.1B $1.4B $0.92 

≤ 20 788 1,255 39.0% 90% $813 $1.0B $1.34 

85% 181 1,861 9.0% 85.1% $171 $224 $1.24 
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D.2.28 Summary of Cost Opinions 
Table D-30 provides a summary of the most cost-effective alternative for each control level, 
factoring the cost of the alternative, the percent reduction in CSO overflow events, and the 
percent of CSO volume captured within the system.  

 PRELIMINARY SELECTION OF ALTERNATIVES 
The NJPDES Permit requires the Permittees to submit a Selection and Implementation of 
Alternatives Report by June 1, 2020. As such, selection of alternatives will be performed as part 
of the next step in the implementation of the LTCP. This selection of alternatives will be 
performed as part of a regional solution, in combination with CSO control strategies formulated 
by the Permittees, discussed in the Regional Development and Evaluation of Alternatives Report. 
This Section provides an overview of the evaluation factors and regulatory compliance 
requirements applicable to the evaluation of the PVSC alternatives only. 

D.3.1 Evaluation Factors 
The factors discussed in the Section D.1 comprise cost and non-cost factors deemed important 
for the analysis of PVSC Alternatives. Evaluated factors such as cost and performance (level of 
CSO control), are summarized in Subsection D.2.28. These results, along with the PVSC 
alternatives that can potentially be implemented regionally in combination with CSO control 
alternatives proposed by other Permittees, will be coordinated with the Permittees for further 
assessment in the regional approach. 

D.3.2 Regulatory Compliance 
Alternatives analyzed within this EAR are required by the NJPDES Permit requirements noted in 
Section G.4.e. The analysis was performed for several levels of CSO controls: 85% wet weather 
capture and the reduction of CSS overflow events to a maximum of 0, 4, 8, 12, and 20 per year.  
PVSC performed a summary of cost opinions versus performance, detailed in Subsection D.2.28, 
to assist in the evaluation of CSO controls.  

D.3.3 Selection of Preliminary Alternatives 
As noted above, selection of alternatives will occur in the next phase of the LTCP development 
as a coordinated effort across Permittees. However, based on the analysis of this EAR, the 
following PVSC alternatives have been deemed applicable for consideration as components for 
the Regional Alternatives: 

 Alternative 1: Tunnels 

 Alternative 6.a.1: Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) 

 Alternative 7.a: Newark Regulator Modifications + Parallel Interceptor + Plant 
Expansion (720 MGD) + Jersey City Pipe (146 MGD HCFM) + Tunnels 

 
The alternatives noted above are to be considered in conjunction with the alternatives developed 
by each individual CSO community. Further information about PVSC’s participation in any 
regional alternatives for the PVSC Sewer District is discussed in the Regional Development and 
Evaluation of Alternatives Report. 
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Table D-30: Life-Cycle Cost Summary 

Overflow 
Events per 

Year 

Lowest Cost 
Alternative 

CSO Volume 
Captured 

(MG) 

Volume of 
Discharge 

(MG) 

CSO % 
Reduction 

System % 
Volume 

Captured 

Capital Cost 
($M) 

Life Cycle 
Cost (LCC) 

($M) 

Cost ($M) per 
MG Captured 

≤ 0 

Alt 7a 
(RM + PI + PE 
+ HCFM 146 

+ T) 

2,042 0 100% 100% $1.3B $1.6B $0.77 

≤ 4 Alt 1 
(T) 1,771 271 86.7% 97.8% $838 $1.0B $0.59 

≤ 8 Alt 1 
(T) 1,638 404 80.2% 96.8% $743 $934 $0.57 

≤ 12 Alt 1 
(T) 1,389 653 68.0% 94.8% $680 $856 $0.62 

≤ 20 

Alt 7a 
(RM + PI + PE 
+ HCFM 146 

+ T) 

1,406 636 68.9% 94.9% $750 $838 $0.60 

RM = Newark Regular Modifications  
PI = Parallel Interceptor 
PE = Plant Expansion (720 MGD)  
HCFM 146 = Hudson County Force Main (146 MGD HCFM) 
T = Tunnel Storage 
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SECTION F -  ABBREVIATIONS 
 
BOD: Biochemical Oxygen Demand 
BMP: Best Management Practice 
CSO: Combined Sewer Overflow 
CSS: Combined Sewer System 
CWA: Clean Water Act 
DWF: Dry Weather Flow 
EAR: Evaluation of Alternatives Report 
EPA: United States Environmental Protection Agency 
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FOG: Fats, Oils, and Grease 
GI: Green Infrastructure 
GIS: Geographic Information System 
HCFM: Hudson County Force Main 
H&H: Hydrologic and Hydraulic 
ICM: Integrated Catchment Modeling 
LCC: Life Cycle Cost 
LTCP: Long Term Control Plan 
MGD: million gallons per day 
NFA: No Feasible Analysis 
NJPDES New Jersey Pollutant Discharge Elimination System 
NJTPA: New Jersey Transportation Planning Authority 
O&M: Operation and Maintenance 
PCBs: polychlorinated biphenyls 
POC: Pollutants of Concern 
PPP: Public Participation Plan 
QAPP: Quality Assurance Project Plan 
RM: Regulator Modifications 
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SSS: Separate Sewer System 
STP: Sewage Treatment Plant 
TGM: Technical Guidance Manual 
TSS: Total Suspended Solids 
USEPA: United States Environmental Protection Agency 
WQS: Water Quality Standards 
WRRF: Water Resources Recovery Facility 
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1 

1.0 EXECUTIVE SUMMARY 

This report addresses the regulatory aspects necessary to obtain approval for “blending.” 

Blending is the intentional bypass of the secondary treatment units at a publicly owned treatment 

works that receives combined wastewater flow, and the recombining of the wastewater with fully 

treated effluent prior to disinfection and discharge. A significant portion of the regulatory 

requirements that need to be met for blending are contained in the federal requirements for a “no 

feasible alternatives analysis.” 

The Passaic Valley Sewerage Commission (PVSC) has evaluated the feasibility of blending in 

accordance with its NJPDES permit, the National CSO Policy (specific reference to Part II.C.7), 

Draft Guidance on Preparing a Utility Analysis, USEPA, July 2009 and the NJPDES regulations 

at N.J.A.C. 7:14A-11, Appendix C.  As part of this evaluation, PVSC hired Hazen and Sawyer to 

perform a “no feasible alternatives” (NFA) analysis of the plant’s overall capacity, as well as 

individual unit capacities, during both dry- and wet-weather flow events. Hazen and Sawyer also 

conducted a detailed evaluation of alternatives to increase the secondary treatment capacity at 

PVSC as part of the NFA evaluation. Their report, entitled “Passaic Valley Sewerage Commission, 

New Jersey-WWTP No Feasible Alternatives (NFA) Analysis December 2018” (Hazen and 

Sawyer Report), is referenced throughout this report and provides the engineering evaluation and 

technical basis required for an NFA analysis.   

This report, together with the Hazen and Sawyer Report, provide the technical, engineering and 

regulatory basis to support the use of blending to treat peak wet-weather flows at PVSC up to 720 

million gallons per day (mgd), and reduce CSO discharges on an interim basis, prior to the LTCP 

implementation.  

Based upon the estimated quantity and duration of blending events, PVSC estimates that on an 

annual basis, 1.4 billion additional gallons of combined wastewater flow can be treated at 

the wastewater treatment plant (WWTP) through blending, rather than being discharged 

through a CSO with no treatment.   

As described in the Hazen and Sawyer Report, blending would be accomplished by installing a 

passive weir system, or another equivalent control system, following the primary clarifies. When 

peak hourly flows following primary treatment reach 400 mgd, flows in excess of this amount 
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would be routed around the secondary clarifiers by gravity, and then blended back with fully 

treated flow in the effluent channel receiving flows from the odd-numbered final clarifiers. In 

addition to installing the weir and related infrastructure in order to bypass flows around secondary 

treatment, PVSC is also proposing to reroute the recycle from the gravity thickener, decant tanks 

and thickening centrifuges to the primary clarifiers, in order to improve process stability, reduce 

dry weather TSS and CBOD concentrations and reduce the number of monthly percent removal 

exceedances. 

Based upon the WWTP hydraulic and treatment capacity evaluation conducted by Hazen and 

Sawyer, PVSC is confident that 400 mgd of flow can reliably receive full treatment at the WWTP, 

and is therefore requesting approval to blend for peak wet-weather flows above 400 mgd, 

measured as peak hourly flow of primary treated effluent 

PVSC understands that approval of blending at this time is an interim measure, and that NJDEP’s 

approval of the PVSC final LTCP will govern future CSO operations at the WWTP.  

2.0 INTRODUCTION 

PVSC is a regional conveyance and treatment agency formed by the New Jersey Legislature in 

1902.  PVSC owns and operates a 330 million gallon per day (mgd) wastewater treatment plant 

(WWTP) located in Newark, New Jersey. The WWTP serves approximately 1.5 million people, 

200 significant industrial users and 5,000 commercial users located throughout 48 municipalities 

in portions of Bergen, Essex, Hudson, Union and Passaic Counties. 

Of the 48 municipalities served by PVSC, eight (8) own or operate combined sewers and/or 

combined sewer overflows (CSOs): City of Newark, City of Paterson, Jersey City, City of Bayonne, 

City of North Bergen, City of Harrison, City of Kearny and City of East Newark. While PVSC 

receives flow from combined sewer systems, PVSC does not, itself, own any CSOs.  

In July 2015, the New Jersey Department of Environmental Protection (NJDEP) issued New 

Jersey Pollutant Discharge Elimination System (NJPDES) permits to the eight combined sewer 

municipalities noted above, and simultaneously renewed PVSC’s NJPDES permit. In compliance 

with the U.S. Environmental Protection Agency (EPA) National Combined Sewer Overflow Control 

Policy, each of the nine NJPDES permits (PVSC and eight municipalities) requires that a Long-

Term Control Plan (LTCP) be completed to evaluate the reduction and/or elimination of CSO 
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discharges. As part of a cooperative effort, all nine permittees have agreed to submit a single 

LTCP to NJDEP, with PVSC being the lead agency in this effort.  

As part of their LTCP development, PVSC’s NJPDES permit, at Section G.4.e.vii, requires that 

PVSC explore “CSO related bypass of the secondary treatment portion of the STP in accordance 

with N.J.A.C. 7:14A-11.12 Appendix C.II.C.7.”  The “CSO related bypass of the secondary 

treatment portion of the STP” is commonly known as “blending.”  In general, blending refers to 

the process where wastewater at the WWTP passes through the headworks and is subject to 

removal of grit, screenings, and solids/floatables, followed by primary clarification. After the 

primary clarifiers, a portion of the flow is routed around the secondary treatment portion of the 

plant before being recombined or “blended” back with wastewater flow that has received 

secondary treatment. The blended flow is then disinfected and discharged, and must meet 

National Pollutant Discharge Elimination System (NPDES) permit effluent limitations at all times. 

NJDEP issued a Response to Comments document in conjunction with PVSC’s 2015 NJPDES 

permit renewal. This document provides further clarification for PVSC’s bypass investigation 

requirement. Specifically, Response to Comments 95-100, states:  

“Under Part IV.G.4.e.vii of the CSO Permit, as part of the LTCP, permittees are 

required to evaluate alternative wet-weather treatment protocols for reducing CSO 

events by maximizing the use of primary treatment capacity at the STP to meet the 

National CSO Policy’s goal of making the greatest use of existing plant 

infrastructure. Specifically, permittees shall also evaluate the feasibility of using 

the plant’s excessive primary treatment capacity with disinfection and 

dechlorination to increase the amount of primary treatment for flows that would 

otherwise be discharged through CSOs, while still meeting the STP’s effluent 

limitations.” 

While a full evaluation of the use of blending (often referred to as “bypassing” by EPA) on a long-

term basis will be submitted as part of the PVSC final LTCP, PVSC has the potential ability to 

treat additional combined sewer flows during development and pending approval and 

implementation of the LTCP.  
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3.0 CURRENT TREATMENT PLANT OPERATIONS 

PVSC is an activated sludge WWTP with a NJPDES permit flow value of 330 mgd.  Wastewater 

enters the PVSC WWTP through two interceptors and one force main. The Main Interceptor 

begins in Paterson, and conveys flows from Paterson, East Newark, Kearny, Harrison, and parts 

of Newark. The Newark Southside Interceptor is owned and operated by the City of Newark, and 

conveys flows from the City of Newark. The Newark Southside Interceptor joins the Main 

Interceptor just upstream of the PVSC grit and screening facility. Finally, the Hudson County 

Force Main conveys flows from the Jersey City Municipal Utilities Authority (MUA), City of 

Bayonne and North Bergen MUA, and discharges to the after bay of the PVSC influent pumping 

station. 

Major plant processes consist of grit and screenings removal, primary clarifiers, oxygen activated 

sludge reactors, final clarifiers, disinfection and discharge. A detailed description of the current 

plant treatment operations during both dry and wet-weather, as well as the process flow diagram, 

is contained in the Hazen and Sawyer Report as noted: 

 Section 2.2 Current Plant Treatment Operations 

 Section 2.3 Process Flow Diagram 

 Section 2.4 Current Wet-weather Flow Process 

PVSC has two permitted outfalls: DSN001A discharges to the Upper New York Bay, and 

DSN002A discharges to the Upper Newark Bay.  In accordance with its NJPDES permit, treated 

wastewater flow is discharged through DSN002A only during wet-weather flow conditions when 

DSN001A has reached its hydraulic capacity. 

4.0 REGULATORY REQUIREMENTS FOR BLENDING AND NO FEASIBLE 
ALTERNATIVE ANALYSIS  

In accordance with the National CSO Policy Part II.C.7, the maximization of treatment at the 

existing publicly owned treatment works (POTW) may include the intentional bypass of flows 

around the secondary treatment units, followed by recombining the bypass flows with secondary 

treated flow, prior to disinfection and discharge. As per the National CSO Policy:   

“Normally, it is the responsibility of the permittee to document, on a case-by-case 

basis, compliance with 40 CFR 122.41(m) in order to bypass flows legally. For 
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some CSO-related permits, the study of feasible alternatives in the control plan 

may provide sufficient support for the permit record and for approval of a CSO-

related bypass in the permit itself, and to define the specific parameters under 

which a bypass can legally occur.” 

A number of regulatory requirements govern blending (intentional bypassing) at POTWs that 

receive combined flows.  PVSC is subject to, and must show compliance with, the following 

regulatory requirements:  

a) EPA 1994 CSO Control Policy; 

b) 40 CFR 122.41(m); 

c) NJPDES regulations at N.J.A.C. 7:14A-11, Appendix C; 

d) PVSC’s individual NJPDES permit; and 

e) PVSC’s 2018 Administrative Order on Consent with EPA. 

Items a) through d) above represent the federal and state rules, regulations, and policies that 

apply to all New Jersey CSO NJPDES permittees who seek approval to blend. The specific 

requirements contained therein are listed below as numbers 1 through 9.  Item e) above, PVSC’s 

Administrative Order on Consent, dated April 17, 2018, contains additional requirements which 

are listed at numbers 10 through 12 below. 

These requirements are summarized as follows: 

1. Provide justification for the cut-off point at which the flow will be diverted from the 

secondary treatment portion of the treatment plant; 

2. Demonstrate that all wet-weather flows passing the headworks will receive at least 

primary treatment, solids and floatable removal, and disinfection; 

3. Demonstrate that blending will meet the requirements of 40 CFR 122.41(m)(4) 

(anticipated bypass); 

4. Demonstrate that secondary treatment units are properly operated and maintained; 
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5. Demonstrate that the secondary treatment units have been designed to meet 

secondary limits for flows greater than the peak dry-weather flow, plus an appropriate 

quantity of wet-weather flow; 

6. Demonstrate that it is either technically or financially infeasible to provide secondary 

treatment for greater amounts of wet-weather flow; 

7. Provide a benefit-cost analysis demonstrating that the conveyance of wet-weather flow 

to the POTW for primary treatment is more beneficial than other CSO abatement 

alternatives that could feasibly be implemented prior to implementation of the 

approved LTCP;  

8. Demonstrate that blending will not cause an exceedance of water quality standards; 

9. Provide an analysis of adverse impacts resulting from the use of the blending line; 

10. Demonstrate compliance with 33 U.S.C. 1342(q)(1), 40 CFR 122.41(m), and N.J.A.C. 

7:14A-11.12, Appendix C, II.C.7;   

11.  Develop and submit to EPA (after consultation with NJDEP) standard operating 

procedures (SOPs) for interim bypassing; and 

12. Address the requirement for PVSC to monitor and report chlorine residual, fecal 

coliform indicator, and estimated flow discharged for DSN002A which shall be included 

in the individual NJPDES permit modification issued by NJDEP. 

Each of the twelve (12) regulatory requirements is addressed below. 

4.1 Flow Diversion Cut-Off Point 

Provide justification for the cut-off point at which the flow will be diverted from the 
secondary treatment portion of the treatment plant. 

The Hazen and Sawyer Report contains a detailed engineering and hydraulic analysis of the 

design capacity (including annual average, maximum monthly, and peak hourly) for each of the 

PVSC treatment units and major unit pumps (see Hazen and Sawyer Report, Section 2.6, Table 

2-2). Their evaluation includes consideration of the number of units present for each treatment 
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stage, the number of units operating, individual unit capacities, pumping capacities at each stage 

of treatment, and treatment constraints such as solids retention time, pounds of biomass under 

aeration, and other factors that impact the design capacity of each unit.   

A summary of the treatment capacity of the major portions of PVSC’s process (from the Hazen 

and Sawyer Report Table 2-2) is shown in Table 1 below. 

Table 1: PVSC Treatment Process Summary 

Treatment Element Units 
Annual 

Average 
Maximum 
Monthly 

Peak 
Hourly 

Rated Total Influent Pumping Capacity (dry- 
plus wet-weather pumping) mgd 270 360 775 

Rated Primary Clarifier Capacity mgd 330 400 720 

Rated Oxygenation Tank Capacity mgd 330 400 720 

Rated Final Clarifier Capacity mgd 400 400 400 

Rated Return Activated Sludge and Waste 
Activated Sludge Pumping Capacity 

mgd 330 434 720 

Disinfection mgd 720 720 720 

Rated Effluent Pumping Capacity mgd 240 480 720 

 

As shown in the above table, all major treatment units and pumps have a peak hourly wet-weather 

treatment capacity of at least 720 mgd, with exception of the secondary clarifiers, which have a 

peak hourly wet-weather treatment capacity of 400 mgd.  

As described in the Hazen and Sawyer Report, Section 4.2.2.1.2, hydraulic modeling using 

Infoworks software indicates that a secondary bypass initiated at 400 mgd (peak hourly primary 

clarifier effluent) would allow PVSC to treat up to 720 mgd of blended flow and still meet NJPDES 

permit requirements (see percent removal discussion Section 3.8 of this report). Hazen and 

Sawyer Report Figures 4-8 “Secondary Bypass Site Layout” and Figure 4-9 “Secondary Bypass 

Process Flow Diagram” provide details of the flow process.  
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As described, a bypass line would be constructed from the primary effluent conduit and route 

primary treated flow around the oxygenation tanks and secondary clarifiers before recombining 

with secondary treated flow in the effluent channel receiving flow from the odd-numbered final 

clarifiers. All flows will receive disinfection prior to discharge. 

The primary bypass would be initiated when peak hourly wet-weather flows reach and exceed 

400 mgd in the primary clarifier effluent channel. A passive weir, or other equivalent control 

structure, would be constructed at the primary treated flow effluent channel, with a Parshall flume 

to allow flow measurement. This passive weir structure allows the primary bypass to be initiated 

when hydraulically indicated, without the concern of bypassing before necessary or after 

secondary treatment capacity is exceeded. PVSC will monitor the bypass, and for each blending 

occurrence record the date of bypass, duration of bypass, and other information that NJDEP may 

require.   

4.2 Minimum Treatment for All Flows Passing the Headworks 

Demonstrate that all wet-weather flows passing the headworks will receive at least primary 
treatment, solids and floatable removal, and disinfection. 

As can be seen from the Hazen and Sawyer Report Figure 2-5 “PVSC Wet-weather Process Flow 

Diagram,” all flows, with the exception of the force main flows from Jersey City, Bayonne and 

South Kearny, enter the headworks of the facility, where they flow through a bar screen and grit 

removal chamber. Flows from Jersey City, Bayonne and South Kearny enter the WWTP 

downstream of the influent pumping stations, and have their own screening and grit removal at 

an upstream location. Therefore, all flows passing the headworks and the influent pumping station 

have received solids and floatable removal and will receive primary clarification and disinfection 

prior to discharge.  

4.3 Federal Requirements for an Anticipated Bypass 

Demonstrate that blending meets the requirements of 40 CFR 122.41(m)(4) (anticipated 
bypass). 

The federal requirement for an anticipated bypass provides that the permitting authority may 

approve an anticipated bypass if: 
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 The bypass was unavoidable to prevent loss of life, personal injury, or severe property 

damage; 

 There were no feasible alternatives to the bypass; and 

 The permittee submits notices as required. 

As contained in the National CSO Policy Section II.C.7:  

“For the purposes of applying this regulation to CSO permittees, ‘severe property 

damage’ could include situations where flows above a certain level wash out the 

POTW’s secondary treatment system.”  

In the case of the PVSC WWTP, the Hazen and Sawyer Report clearly demonstrates that the 

maximum treatment capacity of the secondary clarifiers is 400 mgd peak wet-weather flow. Flow 

in excess of the capacity of these units will result in the secondary clarifier solids being washed 

out, leading to permit non-compliance and a challenging and time-consuming process to bring 

the secondary system back on-line again.  

As presented throughout the Hazen and Sawyer Report, as well as this report, no feasible 

alternatives to the bypass are available on an interim basis, prior to implementation of the 

approved LTCP.  Please see additional discussion of this under Section 3.7 of this report. 

Notification of the bypass will be provided as required by NJDEP in the PVSC NJPDES permit.   

4.4 Secondary Treatment Units 

Demonstrate that secondary treatment units are properly operated and maintained. 

Proper operation and maintenance of the secondary treatment system is required in order to meet 

the plant’s permit limits, in particular carbonaceous biochemical oxygen demand (CBOD) and 

total suspended solids (TSS) limitations. PVSC has an ongoing maintenance program and 

detailed operating procedures to ensure that the treatment units are properly operated and 

maintained.  
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4.5 Secondary Treatment Limits 

Demonstrate that secondary treatment units have been designed to meet secondary limits 
for flows greater than the peak dry-weather flow, plus an appropriate quantity of wet-
weather flow. 

As detailed in the Hazen and Sawyer Report, Section 3.1.1 (Plant Influent Flow), a flow analysis 

was conducted for PVSC’s historical daily average influent flow from 2014 through 2017. The 50th 

percentile daily average flow for this period is 218 mgd.  For the purposes of this NFA analysis, 

Hazen and Sawyer has defined peak dry-weather flow as >285 mgd. This number corresponds 

to the 90th percentile flow for that period.  Therefore, the secondary treatment units, at 400 mgd 

treatment capacity, are designed to treat flows greater than peak dry-weather flow, plus an 

appropriate quantity of wet-weather flow.  

4.6 Evaluation of Additional Secondary Treatment 

Demonstrate that it is either technically or financially infeasible to provide secondary 
treatment for greater amounts of wet-weather flow 

PVSC has conducted a detailed and exhaustive analysis of possible alternatives to provide 

additional secondary treatment at the WWTP.  Evaluations in the Hazen and Sawyer Report 

include both operational modifications to the facility (Section 4.2.1) and infrastructure 

modifications (Section 4.2.2).  Alternatives evaluated include:  

a) Operational Modifications  

 Chemically Enhanced Primary Treatment (CEPT) – the addition of chemicals to 

enhance primary settling through coagulation, flocculation and sedimentation. 

b) Infrastructure Modifications 

 Secondary Bypass – routes primary effluent around secondary clarifiers to 

effectively utilize primary clarifiers capacity; flow is disinfected prior to discharge.   

 Step-Feed – reduces solids loadings to the final clarifiers. In order to achieve this, 

a new return activated sludge (RAS) distribution box would be constructed to 

distribute RAS to specific portions of the 12 oxygenation tanks. 

 BioActiflo – installation of additional treatment units, equivalent to secondary 

treatment. The BioActiflo process, theoretically, would be online during periods of 
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peak wet-weather flow. This BioActiflo self-contained treatment unit consists of a 

coagulation tank where raw wastewater is received, followed by an injection tank 

where ballasted floc formation begins. The wastewater flow would then enter a 

“maturation tank” where additional floc formation continues and settling occurs.  

Clarified wastewater is discharged into the next stage of treatment at the WWTP.  

 RAS storage – similar to Step-Feed, whereby active biomass inventory is protected 

from washout. 

 Rerouting Recycle Streams – exploration of rerouting recycle streams from the 

gravity thickeners, decant tanks and thickening centrifuges to the primary clarifiers. 

 Structural Modifications – exploration of rebuilding the final clarifier complex to 

create three independent squircle clarifiers with modern equipment, from each of 

the existing, rectangular clarifiers.  

 Construction of additional secondary clarifiers – Hazen and Sawyer Report Section 

4.2.2.9 explores the feasibility of additional structures and the constraints present 

on the site and off-site. 

Each of the above alternatives were evaluated in detail in the Hazen and Sawyer Report. As 

concluded in that report, these alternatives are either technically or economically not feasible for 

PVSC to implement on an interim basis, prior to final approval and implementation of their LTCP.  

4.7 Benefit-Cost Analysis 

Provide a benefit-cost analysis demonstrating that the conveyance of wet-weather flow to 
the POTW for primary treatment is more beneficial than other CSO abatement alternatives 
that could feasibly be implemented prior to approval of the LTCP. 

A NFA analysis for the use of the blending line on a long-term basis (as could be considered in a 

LTCP) would typically include an evaluation of CSO control alternatives such as WWTP 

expansion and/or storage at the plant, off-site storage, sewer separation, infiltration/inflow 

reduction, CSO treatment and green infrastructure.  Conversely, a NFA analysis to address 

utilization of the blending line on an interim basis (preceding implementation of the approved 

LTCP) need only consider alternatives that could feasibly be completed and operational prior to 

LTCP approval and implementation. 
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The current NJPDES permit for the PVSC WWTP requires submittal of the final LTCP to NJDEP 

by July 2020.  Allowing six months for NJDEP review, the LTCP could be approved as early as 

January 2021.   

The following typical timeline is estimated for implementing a CSO control alternative which would 

not require land purchase nor extensive local or NJDEP approvals, and does not involve 

contaminated sites or environmentally sensitive areas: 

 Evaluation of options, public participation 1.5 years 

 Design, permitting     1.5 years 

 Bidding, award     2 months 

 Construction     1.5 years 

Based on the above, it is expected that implementing a relatively small scale and simple CSO 

control alternative (prior to LTCP approval) other than blending would take a minimum of 4.5 

years, which would result in implementation sometime in 2023, well beyond the estimated January 

2021 date for LTCP implementation.  Therefore, blending is the only feasible interim CSO control 

alternative. 

In addition to exceeding the LTCP implementation timeline, there are other factors associated 

with the CSO control alternatives that need to be considered for this interim NFA evaluation prior 

to the LTCP submittal in July 2020 and estimated approval date of January 2021, including the 

following:  

 As discussed in the Hazen and Sawyer Report Section 4.2.2.9.1, there is insufficient 

space available at the WWTP site to expand the plant to increase the secondary plant 

capacity or to provide additional temporary storage of the combined sewer flow. The 

minimal land space shown on the property footprint is already dedicated to the 

construction of a new Oxygen Production Plant and standby power generation facility. 

Therefore, these alternatives are not considered feasible. 

 Siting new facilities for off-site storage (storage tanks, drop shafts or deep tunnels) or 

CSO treatment would be difficult given the densely populated collection service area 

and lack of open space or other undeveloped sites, as well as public opposition to 
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these types of facilities. In addition, adjacent property is unavailable for any new 

infrastructure, due to pending litigation regarding the Passaic superfund cleanup.  

 Separation of sanitary and storm sewers or lining of sewers to reduce infiltration would 

cause significant disruptions to residents and traffic patterns. 

 Costs for implementing a CSO control alternative that could treat, store or reduce 

CSOs by a similar volume as the blending option (320 mgd of additional flow) would 

cost many millions of dollars. Costs for the blending option are minimal.   

 While this report evaluates the use of blending on an interim basis (prior to completion 

of approved CSO control strategies), we are also providing estimated costs associated 

with other CSO control alternatives, as a baseline comparison.  In compliance with the 

PVSC NJPDES permit, an in-depth and specific “Evaluation of Alternatives Report” 

will be submitted on, or prior to, July 1, 2019. The following analysis is preliminary in 

nature, and the final “Evaluation of Alternatives Report” shall be used by PVSC when 

evaluating the feasibility of CSO control alternatives in the final LTCP. 

Kleinfelder has conducted a literature search to estimate industry standard costs associated with 

various CSO control strategies. These costs were then utilized to estimate site-specific 

expenditures for PVSC based upon population, service area, and engineering features. Please 

note that since these costs are submitted with little to no detailed design data, actual costs could 

be significantly higher or lower than the estimates provided. 

In determining industry standard costs, Kleinfelder utilized the following sources:  

 Manual: Combined Sewer Overflow Control (EPA, September 1993). (CSO Control 

Manual) 

 Cost Estimating Manual – Combined Sewer Overflow Storage and Treatment (EPA, 

December 1976). 

 Combined Sewer Overflow Long Term Control Plan Update, Basis for Cost Estimates, 

City of Elkhart, Department of Public Works (Greeley and Hansen, August 2007). 

(Elkhart Study) 
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 CSS Long Term Control Plan Update, Basis for Cost Opinions, City of Alexandria, 

Department of Transportation and Environmental Quality (Greeley and Hansen, 

October 2015). (Alexandria Study) 

Sewer Separation 

The Elkhart Study conducted an extensive survey of sewer separation costs across the country. 

This study analyzed the cost of sewer separation as a function of CSO drainage area. Table 2 

from the Elkhart Study details this information, and is reproduced as Table 2 of this report below. 

Table 2: Sewer Separation Construction Cost Data 

 

Based on the information presented in this table, the City of Elkhart determined that sewer 

separation costs of $50,000 per acre can be assumed, based on 2007 costs at an ENR 

construction cost index of 7,200.  Based on the October 2017 ENR construction cost index being 
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10,817, the corresponding sewer separation costs in current dollars are $75,000 per acre.  In 

order to apply this standard to PVSC, the sewer service area for the WWTP must first be 

determined. The “Service Area System Characterization Report,” dated June 2018, prepared by 

Greeley and Hansen and CDM Smith, shows in Table C-1 (page 43) that the combined sewer 

contribution area totals 22,099 acres.   

Utilizing the above current estimate of $75,000 per acre, the estimated cost to separate 

combined sewer contributory to PVSC would be approximately $1.66 billion, as shown 

below: 

22,099 acres x $75,000 per acre = $1.66 billion dollars (rounded) 

This cost does not take into consideration other potential costs related to stream crossings, 

regulator modifications, etc., which would also add to the overcall costs for this option.  Further, 

there are significant community-wide quality-of-life issues that would be created by such an 

undertaking, such as extended and widespread street closures, emergency vehicle delays, 

increased emissions from heavy machinery, and others local disruptions. Finally, it is possible 

that certain parts of the sewer service area would simply not have the space available in the street 

to accommodate separate sewers, making this option impossible in some areas, regardless of 

cost.  

Storage Basins 

The use of off-line storage can be successful in areas where sufficient land is available for the 

construction of such facilities. Concerns such as odor, public health and safety, and aesthetics 

also dictate the location of a storage facility. In the case of PVSC, site constraints at the treatment 

facility itself, as well as limited suitable land areas available, make the use of storage basins at 

best challenging and more likely infeasible.   

The proposed blending of wastewater at the PVSC facility will allow up 320 mgd of additional wet-

weather flows to be treated.  Because high flows could persist for 24 hours, and it is possible that 

a second storm could occur before the storage basin can be emptied.  It is preliminarily estimated 

that a 640-million-gallon storage basin would need to be constructed to hold a minimum of two 

days’ storage of excess flows. This would allow sufficient time for the PVSC facility to return to 

normal operating levels (up to 48 hours) before accepting the stored flows for treatment. 
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Therefore, for the purpose of this cost estimate, a storage basin of 640 million gallons was 

assumed. 

The Alexandria Study referenced a cost curve for retention basins that was utilized in the EPA’s 

CSO Control Manual, as given by the following equation:  

CSO Retention Basin Construction Cost = aVb 

Where 

V = the storage volume in millions of gallons; and 

a and b are constants which are unique to each line fit.  

In the Alexandria Study, Greeley and Hansen used the data in Table 3 below to determine the 

values of a and b.  After converting all costs to 2014 costs, and solving for the a and b variables, 

the Alexandria Study determined the construction cost curve for CSO retention basin to be: 

CSO Retention Basin Construction Cost = 6.9671V0.7811 

This curve, in 2014 dollars, is reproduced from the study on page 18 of this report. As it shows, a 

storage facility of 100 million gallons will have a construction cost in excess of approximately $254 

million dollars (2014 dollars). Land costs will be additional, and based upon an internet search of 

available vacant land at the time of this report, costs may range from $0.5 million to $2.5 million, 

depending on the location. 

Site-specific storage tank costs can vary widely, as also identified in the Alexandria Study, and 

ranged from $14.58 million for the 3.6-million-gallon Webber basin in Saginaw, MI, to $23.5 million 

for a 4.5-million-gallon basin in Acacia Park, MI.  

The Alexandria Study also concluded that costs may range considerably based on the type and 

location of the storage system. This study provided an example of a 0.7-million-gallon 

underground, custom built storage tank located in Mariposa, San Francisco, with an estimated 

cost of $14.69 million. 
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Table 3: Costs of Retention Basins for Selected Municipalities 

 

Utilizing the EPA-derived cost curve equation (as modified by Greeley and Hansen) in the 

Alexandria Study, a suitably sized retention basin for PVSC of 640 million gallons yields a CSO 

retention basin cost estimate of $1.1 billion dollars (rounded).  

Further, these costs do not include the cost of pumping stations (if needed to pump flow back to 

the plant), conveyance pipes, regulator modifications, maintenance, sludge removal and/or 

storage, and land.  
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Figure 1: Storage Tank Volume vs. 2014 Construction Costs 

 

Deep Tunnels 

Deep tunnels are alternatives to storage tanks and basins for temporary storage of combined 

sewage.  Assuming a suitable location could be found in the sewer service area, for a deep tunnel 

to store 640 million gallons of combined sewage flow (two days’ wet-weather), the length of a 

required tunnel, at proposed tunnel diameters of 10 feet and 20 feet, can be determined using the 

following formula: 

Length of Tunnel = Volume in cubic feet ÷ (π * (radius) 2) 
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Using the above formula for PVSC for a storage tunnel of 640 million gallons: 

 A tunnel of 10 feet in diameter will need to be 1,089,327 linear feet (206 miles). 

 A tunnel of 20 feet in diameter will need to be 272,331 linear feet (51 miles). 

The infeasibility of constructing a 50-mile tunnel aside, we have researched various tunnel costs 

as utilized in other areas of the country.  As contained in the Alexandria Study: 

 The DC Water First Street Tunnel, with a finished diameter of 19.5 feet, has an 

estimated construction cost (2014 dollars) of $14,297 per linear foot, which in 2017 

dollars would be $15,730 per linear foot. 

The cost for PVSC of a similar sized tunnel (20-foot diameter) can be calculated as: 

272,331 linear feet  x  $15,730 per linear foot = $4.3 billion dollars (rounded) 

 The DC Water Westerly Tunnel, with a finished diameter of 10 feet, has an estimated 

construction cost of $8,954 per linear foot (2014 dollars), which in 2017 dollars would 

be $9,850 per linear foot. 

The cost for PVSC of a similar sized tunnel (10-foot diameter) can be calculated as: 

1,089,327 linear feet x $9,850 per linear foot = $10.7 billion dollars (rounded) 

Summary of Costs 

The above construction cost estimates are summarized in Table 4 below. 

Table 4: Construction Cost Estimates Summary 

Alternative Estimated Construction Cost 

Sewer Separation $1.66B 

Conventional Storage $1.10B 

Deep Tunnel $4.30B 

Blending Line $14.5M - $22.3M1 

1 See Hazen and Sawyer Report, Appendix A 
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In consideration of the above, the use of blending, at an approximate construction cost of between 

$14.5M-$22.3M is the most cost-effective, feasible alternative for handling additional CSO flows 

on an interim basis prior to implementation of the approved LTCP.  

4.8 Water Quality Standards 

Demonstrate that blending will not cause an exceedance of water quality standards. 

As detailed throughout the Hazen and Sawyer Report, the proposed blending scenario (blending 

flows above 400 mgd, to a maximum of 720 mgd) has been extensively analyzed and modeled, 

demonstrating that all NJPDES permit effluent limitation conditions will be met at all times, 

including during times of blending (see discussion of percent removal below).  Since the effluent 

limits in the PVSC NJPDES permit are based upon meeting water quality standards at all times, 

compliance with those limits, even during times of blending, will ensure that water quality will be 

met.  

The Hazen and Sawyer Report has evaluated compliance with all NJPDES permit effluent 

limitations, and their findings are in the following sections of their report: 

 TSS, CBOD and ammonia projected compliance –  Section 4.2.2.1.2; Table 4-9 

 Metals projected compliance (total cyanide, nickel, zinc, lead, copper, and mercury) – 

Section 4.2.2.1.2; Table 4-10 

 Fecal Coliform – Section 4.2.2.1.2 

As further discussed in the Hazen and Sawyer Report, the PVSC WWTP is expected to meet all 

effluent limitations and conditions of its NJPDES permit at all times, including during blending, 

providing that a wet-weather exception for TSS and BOD percent removal is authorized.  

Hazen and Sawyer projected blending conditions during 2014, 2015, 2016, and 2017 storm 

events. As discussed in the Hazen and Sawyer Report, occasional non-compliance for TSS 

percent removal is predicted during wet-weather events, when influent flows demonstrate 

exceptionally low TSS concentrations. This condition is not unusual for WWTPs that receive dilute 

influent flows during wet-weather, and has been recognized and addressed by EPA on many 

occasions. A review of recent permits issued in New York (which is under the jurisdiction of EPA 

Region II, as is New Jersey) shows a pattern of flexibility when addressing peak wet-weather 
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flows. The following percent removal requirement is contained in numerous New York permits, 

including Oakwood Beach, Coney Island, Hunts Point, and Owl’s Head: 

“…effluent shall not exceed 15% and 15% of influent values for CBOD5 

and TSS, respectively. During periods of wet-weather which causes 

plant flows over the permitted flow for a calendar day, the CBOD and 
TSS influent and effluent results for that day shall not be used to 
calculate the 30-day arithmetic mean value concentration 
limitations.  All other effluent limitations remain in full effect.” 

As part of its permit modification request for blending approval, PVSC will also request a waiver 

from TSS and CBOD percent removal during periods of wet-weather flow. If NJDEP were to 

approve a NJPDES permit modification for a wet-weather percent removal waiver, using similar 

language to that shown above, PVSC is confident that the WWTP will meet its TSS and CBOD 

percent removal NJPDES permit limitations at all times.  

4.9 Adverse Impacts 

Provide an analysis of adverse impacts resulting from the use of the blending line. 

Use of the blending line will allow up to 320 mgd of additional wet-weather flow to receive partial 

treatment (screening and grease/floatables removal, primary clarification and disinfection) prior 

to discharge.  Adverse impacts from use of the blending line are thus expected to be non-existent, 

since blending will allow this additional wet-weather flow to receive partial treatment and 

disinfection as opposed to direct discharge of raw sewage through CSOs with no treatment. Use 

of the blending line will have a positive impact on water quality.  

4.10 Regulatory Compliance 

Demonstrate compliance with 33 U.S.C 1342(q)(1), 40 CFR 122.41(m), and N.J.A.C. 7:14A-
11, Appendix C, II.C.7. 

Both this report and the Hazen and Sawyer Report have demonstrated compliance with these 

regulations as follows: 

 33 U.S.C 1342(q)(1): This section of the Federal Clean Water Act requires that any 

permit, order or decree issued after December 21, 2000, for a discharge from a 
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municipal combined storm and sanitary sewer shall conform with the National CSO 

Policy.  The applicable sections of the National CSO Policy are discussed throughout 

the current section (Section 3) of this report.  All requirements of this policy can be met 

by PVSC during blending at the WWTP.  

 40 CFR 122.41(m): This section of the federal rules refers to provisions that must be 

met in order to allow a bypass. Conformance with this regulation is discussed in 

Section 3.3 of this report. 

 N.J.A.C. 7:14A-11, Appendix C, II.C.7: These State of New Jersey regulations are 

equivalent to the National CSO Policy. The applicable sections of that policy are 

discussed throughout the current section (Section 3) of this report.  All requirements 

of this policy can be met by PVSC during blending at the WWTP.  

4.11 SOPs for Interim Bypassing 

Develop and submit to EPA (after consultation with NJDEP) SOPs for interim bypassing. 

A Draft SOP for Secondary Bypass Operating Procedure is attached to this report, as Attachment 

1.  

4.12 NJPDES Monitor and Report Requirement 

Address the requirement for PVSC to monitor and report chlorine residual, fecal coliform 
indicator, and estimated flow discharged for DSN002A which shall be included in the 
individual NJPDES permit modification issued by NJDEP. 

PVSC has no objection to monitoring and reporting for these parameters, as required by EPA.  

PVSC shall provide this data on their monthly discharge monitoring reports, or such other format 

as NJDEP requires. It is anticipated that PVSC will estimate flow volume discharged utilizing 

influent flow information, and flow as measured utilizing a Parshall flume to be constructed in the 

primary clarifier effluent channel. Chlorine residual and fecal coliform values are anticipated to be 

sampled and reported similarly to the manner in which PVSC samples and reports them for 

DSN001A.  

5.0 FREQUENCY FOR UTILIZATION OF BLENDING 

Blending would be implemented when the flows exceed 400 mgd as a peak hourly flow at the 

effluent channel of the primary clarifiers.  As explained in the Hazen and Sawyer Report, Section 
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4.2.2.1.1 (page 4-29), “Bypass piping would be installed from the primary effluent channel, 

upstream of the location where sludge recycles are returned, to carry flow to the final clarifiers 

effluent channel, where it would mix with secondary effluent and flow to disinfection and 

discharge.” 

Diversion of flow would be accomplished through the construction of a weir, designed to bypass 

flows in excess of 400 mgd.  Based upon WWTP records, PVSC estimates peak hourly flows at 

the primary effluent channel may exceed 400 mgd for an approximate duration of 335 hours/year.  

This is equivalent to approximately 14 days/year or 1.2 days per month.  PVSC estimates that on 

an annual average basis, blending will provide treatment for 1.4 billion gallons of wastewater that 

would otherwise flow through CSOs into waterways without treatment.  

6.0 EFFLUENT QUALITY DURING BLENDING 

As discussed in Section 3 above, it is anticipated that blending could occur, on average, about 

1.2 days per month, during wet-weather events when peak hourly flows at the primary clarifier 

effluent channel exceed 400 mgd.  Effluent permit limits for the PVSC WWTP include limits based 

on daily, weekly and monthly averaging periods.  See the Hazen and Sawyer Report, Section 

4.2.2.1.3 for a detailed analysis on the expected effluent quality for blended flows up to 320 mgd 

(for a total plant maximum discharge of 720 mgd).  

The Hazen and Sawyer findings are summarized in Table 5 below. 
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Table 5: Calculated Blended Effluent Quality 

 

1 measurement in kg/day daily maximum 
2 measurement in kd/day monthly average 

7.0 CONCLUSION 

In conformance with its NJPDES permit and the National CSO Policy, PVSC has evaluated the 

use of blending (intentional bypass of secondary treatment system) in order to treat additional 

peak wet-weather flows that would otherwise be discharged from a CSO with no treatment. PVSC 

has obtained the services of Hazen and Sawyer and Kleinfelder to prepare a no feasible 

alternatives analysis that includes a detailed regulatory analysis, engineering and hydraulic 

evaluation of the current overall plant capacity as well as individual unit capacities for dry- and 

Parameter 

NJPDES Permit Limit 
Calculated Blended Flow Value at 

720 mgd 

Weekly 
(mg/L) 

Monthly 
(mg/L) 

Weekly 
(mg/L) 

Monthly 
(mg/L) 

TSS 45 30 23 - 39 (range) 19 - 25 (range) 

CBOD 40 25 24 - 36 (range) 17 - 19 (range) 

Ammonia 78,4001 53,7002 45,156 - 68,437 
(range)1 

29,043 - 50,177 
(range)2 

Fecal Coliforms 400 200 <400 <200 

pH 6 - 9 (range) 6 - 9 (range) 

DO >3 >3 

Parameter 
Daily 
max 

(kg/d) 

Monthly 
average 
(kg/d) 

Daily max 
(kg/d) 

Total Cyanide 255 120 50 

Nickel 262 150 39 

Zinc 1037 562 402 

Lead 300 162 44 

Copper 350 187 122 

Mercury n/a 2.5 2 
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wet-weather flows. In addition, Hazen and Sawyer evaluated a number of treatment options 

available to expand the secondary capacity at the WWTP. The Hazen and Sawyer findings are 

detailed in the report entitled: “Passaic Valley Sewerage Commission, New Jersey-WWTP No 

Feasible Alternatives (NFA) Analysis December 2018.”  

Based on their evaluation, the individual treatment processes at the WWTP have a maximum wet-

weather treatment capacity of at least 720 mgd, with the exception of the secondary clarifiers, 

which have a treatment capacity of 400 mgd. Hazen and Sawyer evaluated numerous options to 

expand the secondary treatment capacity at the WWTP, including: 

 CEPT 

 Secondary Bypass 

 Step-Feed 

 BioActiflo  

 RAS Storage  

 Rerouting Recycle Streams 

 Structural Modifications 

 Construction of additional secondary clarifiers 

 

The results of the Hazen and Sawyer evaluation concluded that secondary bypass 

(blending), in conjunction with rerouting certain wastestreams (recycle from the gravity 

thickener, centrate and decant) to the primary clarifiers is the most cost-effective solution 

for treating additional peak wet-weather flows at the WWTP. The Hazen and Sawyer Report, 

together with this report, provide the technical and regulatory basis to demonstrate, on an 

interim basis prior to submission, approval and implementation of their LTCP, that no 

feasible alternative to the use of blending to treat peak wet-weather flows exists for PVSC.  

 

PVSC can fully treat a maximum of 400 mgd of peak wet-weather flow, and has the potential to 

treat an additional 320 mgd of wet-weather flow through blending. If provided with a percent 

removal waiver in its NJPDES permit (similar to New York facilities), PVSC can treat 720 mgd of 

peak wet-weather flow through blending, while continuing to meet NJPDES permit effluent 

limitations and conditions.  
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Through blending, PVSC estimates that an additional 1.4 billion gallons of peak wet-weather 

flow as measured on an annual average basis can be treated at the facility. These flows are 

currently discharged with no treatment through CSOs present in the member municipalities.  

PVSC understands that approval of blending at this time is an interim measure, and that NJDEP’s 

approval of the PVSC final LTCP will govern future CSO operations at the WWTP.  

 

                                                 June 2019
Regional DEAR Appendix Page 117 of 918 

Page 114 of 116



 
Passaic Valley Sewerage Commission  
No Feasible Alternatives Analysis – Regulatory Support Document 
February 2019 
 

 

 

 

Attachment 1 

DRAFT Secondary Bypass Operating Procedure 
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DRAFT Secondary Bypass Operating Procedure 

During wet-weather events only, influent flow to the plant above 400 mgd may pass through 
preliminary treatment, primary treatment, and disinfection, thereby bypassing secondary 
treatment.  A bypass is used to accept flows in the treatment plant above 400 mgd and up to 720 
mgd while maintaining compliance with PVSC’s NJPDES permit treatment requirements and 
preventing washout of biomass from the FCs. Secondary bypass operation is prohibited to be 
activated in dry weather. 

 Based upon the design of the bypass structure, a passive bypass or equivalent will be 
initiated when instantaneous flows to the plant are above 400 mgd 

 The passive bypass of flow will automatically end when instantaneous flows to the plant 
are below 400 mgd 

 After plant flows fall below 400 mgd, send a “Notification of Bypass Use” email to … 

 Flow measurement of bypass flow will be provided as part of bypass system 

 

Note, this SOP is subject to change upon completion of design and construction 
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SECTION A – INTRODUCTION 

A.1   INTRODUCTION 

The City of Bayonne is a developed, urban community located in southern Hudson County across 
the Hudson River from New York City. The City encompasses an area of approximately five (5) 
square miles and is bordered by Jersey City to the north, Newark Bay to the west, the Kill Van Kull 
to the south, and the Upper New York Bay to the east. The City's combined sewer system (CSS), 
permitted under NJPDES Permit No. NJ0109240,  is currently operated by SUEZ through a forty 
(40) year agreement established in December 2012 with United Water. While the City of Bayonne 
owns all the combined sewage collection, control and discharge facilities including pump stations, 
the City does not currently own any treatment facilities. Therefore, all combined sewer flows in 
the City that are conveyed to the Oak Street Pumping Station are transported to the Passaic Valley 
Sewer Commission (PVSC) wastewater treatment plant via a force main, parts of which the City 
wholly owns, and parts of which the City co‐owns with the Jersey City Municipal Utility Authority 
(MUA)  and  the  Kearny MUA.  The  flow  from  the  force main  enters  directly  into  the  primary 
treatment facility at the PVSC treatment plant in Newark, New Jersey. Under the City’s existing 
service agreement with PVSC, wastewater flows from the City of Bayonne to the PVSC plant are 
restricted to an average daily flow of 11 MGD and a peak flow of 17.6 MGD. This, along with local 
and regional hydraulic constraints, limit the amount of flow that can be transported for treatment 
during the wet weather events, thus resulting in excess combined sewage being discharged into 
the receiving waters as Combined Sewer Overflows (CSOs). The City’s CSS has twenty‐eight (28) 
permitted outfalls through which CSOs may be discharged to receiving waters. Sixteen (16) of the 
outfalls discharge to Newark Bay, which is classified as Saline Estuary (SE3) waters; nine (9) outfalls 
discharge to the Kill Van Kull, which is also classified as Saline Estuary (SE3) waters; and three (3) 
outfalls discharge  to Upper New  York Bay  (lower Hudson River), which  is  classified  as  Saline 
Estuary  (SE2).  These  classifications  of  the  receiving  waters  determine  measures  that  are 
appropriate  for  the USEPA’s  long  term CSO control goal. The Bayonne City’s CSO outfalls and  
associated receiving waters are depicted in Figure A‐1. 
 

Through its CSO permit under the New Jersey Department of Environmental Protection (NJDEP), 
the City is required to cooperatively develop a CSO LTCP with PVSC and its hydraulically connected 
CSO permittees. Each permittee is required to develop all necessary information for the portion 
of the hydraulically connected system they own.  
 

Section D.3.b.v  of  the  City’s NJPDES  permit  requires  a  “Development  and  Evaluation  of  CSO 
Control Alternatives report” to be submitted to the NJDEP within 48 months from the permit’s 
effective  date  of  July  1,  2015.  To meet  this  requirement,  the  City  has  prepared  this  report 
describing the development and evaluation of CSO control measures. Evaluated alternatives are 
comprised of either a single CSO control measure, or a combination of control measures that will 
collectively address the water quality objectives for the waters receiving CSO discharges from the 
City of Bayonne. The report contains the following information: 
 

 Future conditions for the LTCP Baseline (Section B) 

 Screening of CSO Control Technologies (Section C) 

 Alternative Analysis (Section D)    
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Figure A‐1: Bayonne Outfall Location Map 

   

Kill Van Kull 

Newark Bay 
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SECTION B – FUTURE CONDITIONS  

B.1  INTRODUCTION 

Establishing  future  conditions  analysis  scenario  is  an  important  step  in  the  LTCP process. 
Future conditions are used for baseline modeling to compare the effectiveness of CSO‐control 
alternatives, and to predict whether proposed control alternatives would attain LTCP goals. 
A  25  to  30‐year  planning  horizon  is  being  assumed  for  implementation  of  the  LTCP.  To 
estimate  the  future  sanitary  sewage  flow  rates  expected,  this  study  considers  available 
population projections and anticipated future development and redevelopment information 
as described in Section B.4. 

B.2  PROJECTIONS FOR POPULATION GROWTH 

The City of Bayonne is a densely developed urban municipality of 11.2 square miles in Hudson 
County, located just to the south of Jersey City on a peninsula between Newark Bay and the 
Hudson River. At one time, Bayonne was a major base of operations for Eastern Standard Oil 
(ESSO)/Exxon refineries. Indeed, ESSO/Exxon maintained operations  in Bayonne from 1877 
to approximately 1971. These operations peaked in 1936, and subsequently contracted as the 
result of economic factors and changes in the supply of crude oil. By approximately 1971, all 
operations ceased, and the refineries have since been removed. 
 

Bayonne’s historic population development is closely linked to the presence of ESSO/Exxon’s 
refining operations. According to decennial census information of the US Census Bureau, the 
city’s population grew significantly in the early part of the twentieth century and peaked with 
88,979 residents at the time of the 1930 US Census. For much of the period since the 1930 
US Census, however, the city’s population contracted. By the time of the 1990 US Census, the 
city’s population was just 61,444 residents, which represents a decline of 27,535 residents or 
30.95 percent since the 1930 US Census. 
 

Since the time of the 1990 US Census, there has been a slight rebound in the city’s population.  
The US Census Bureau recorded a population of 63,024 residents in 2010, the most recent 
decennial census. Since then, the US Census Bureau estimates that the City’s population has 
grown by about 4,162 to 67,186 residents in 2017. 
 

Looking forward and given the fact that many redevelopments and new developments have 
been approved  in Bayonne  (see Section B.3),  it  is expected  that  the City’s population will 
continue  to grow. Tthe North  Jersey Transportation Authority  (NJTPA) has projected  that 
Bayonne’s 2045 population will increase to 70,939 residents. 

B.3  PLANNED PROJECTS 

The City has approved a number of commercial and residential developments, as presented 
in Table B‐1. In total, these projects amount to over 4,500 new residential units. It is noted, 
however, that over the 5‐year period from 2012 through 2016, the number of dwelling units 
actually created averaged only 68.8 annually.  
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TABLE  B ‐1  CITY  OF  BAYONNE  LIST  OF  PROPOSED  DEVELOPMENTS  

Application 
Number 

Name 
Street 
Number 

Street Name  Hearing Date  Approved  Description 
Total 

Residential 
Units 

P‐14‐025  KAPLAN PROMENADE   

AVENUE A AND WEST 
1ST STREET  05.12.15  Y 

MARINA CENTER, 250 CONDOS, 750 
APARTMENTS, 60000 SQ FT OFFICE, 
134,000 SQ FT RETAIL  

1,000 

P‐18‐008  19TH STREET REALTY LLC  197  AVENUE E  06.12.18  Y 
10 STORY BUILDINGS WITH 125 UNITS 
AND 251 PARKING SPACES 

125 
P‐18‐008  19TH STREET REALTY LLC  197  AVENUE E  06.12.18  Y 

10 STORY BUILDINGS WITH 125 UNITS 
AND 251 PARKING SPACES 

P‐18‐008  19TH STREET REALTY LLC  197  AVENUE E  06.12.18  Y 
10 STORY BUILDINGS WITH 125 UNITS 
AND 251 PARKING SPACES 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

138 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT  BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT  BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐16‐003  INGERMAN DEVELOPMENT    BROADWAY  03.08.16  Y  138 UNITS IN REDEVELOPMENT AREA 

P‐17‐019  VENCON DEVELOPERS  135  MEADOW STREET  12.12.17  Y  14 UNITS OVER PARKING  14 

Z‐18‐016  VIVEK SINGH  234‐236  AVENUE A       16 UNIT BOARDIGN HOUSE  16 

P‐15‐019  26 NORTH STREET LLC  26  NORTH STREET  08.11.15  Y  170 RESIDENTIAL UNITS MIXED USE  170 

P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

180 
P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

                                                 June 2019
Regional DEAR Appendix Page 127 of 918 



 
(Table B‐1 continued) 

 
CITY  OF  BAYONNE  |  DEVELOPMENT  &  EVALUATION  OF  ALTERNATIVES  REPORT   5 
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Application 
Number 

Name 
Street 
Number 

Street Name  Hearing Date  Approved  Description 
Total 

Residential 
Units 

P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

P‐16‐046  PARKVIEW REALTY HOLDINGS   

23RD AND 24TH 
AVENUE  01.04.17  Y 

180 RESIDENTIAL UNITS AND 2900 SQ 
FT COMMERCIAL 

P‐16‐025  BB BAYONNE LLC  138  AVENUE B  08.09.16  Y  24 UNITS, 24 PARKING SPACES 

24 
P‐16‐025  BB BAYONNE LLC  138  AVENUE B  08.09.16  Y  24 UNITS, 24 PARKING SPACES 

P‐16‐025  BB BAYONNE LLC  138  AVENUE B  08.09.16  Y  24 UNITS, 24 PARKING SPACES 

P‐16‐025  BB BAYONNE LLC  138  AVENUE B  08.09.16  Y  24 UNITS, 24 PARKING SPACES 

Z‐17‐030  128 JFK LLC  128  KENNEDY BLVD  03.19.18  Y 
3 STORY 4 UNITS PARKING UNDER 4 
SPACES 

4 

P‐17‐005  309 BROADWAY REALTY LLC  309  BROADWAY  06.13.17  Y 
3 STORY 6 UNITS AND 6 PARKING 
SPACES 

6 

P‐18‐024  1031 BROADWAY LLC  1031  BROADWAY      

3 STORY COMMERCIAL GROUND 
FLOOR AND 4 RESIDENTIAL 

4 

Z‐17‐009  258 BROADWAY LLC  258  BROADWAY  06.19.17  Y  3 STORY MIXED USE WITH 5 UNITS  5 

P‐18‐023  673‐675 AVENUE E  673‐675  AVENUE E       3 STORY, 8 UNITS, 8 PARKING SPACES  8 

P‐16‐042  FIRST DEVELOPERS LLC  295  BROADWAY  01.10.17  Y 
4 UNITS OVER COMMERCIAL WITH 4 
PARKING SPACES 

4 

P‐16‐037  JINCO INC  175  W 7TH STREET  12.13.16  Y  5 STORY 56 UNITS  56 

P‐18‐010  BAYONNE REDEVELOPERS    HARBOR STATION  05.15.18    556 UNITS AND 835 PARKING SPACES 
556 

P‐18‐010  BAYONNE REDEVELOPERS    HARBOR STATION  05.15.18    556 UNITS AND 835 PARKING SPACES 

P‐17‐023 
PIER VIEW LOFTS LLC 
AMENDED  676  AVENUE E  10.17.17  Y  AMENDED 5 STORY 71 UNITS 

71 

P‐17‐023 
PIER VIEW LOFTS LLC 
AMENDED  676  AVENUE E  10.17.17  Y  AMENDED 5 STORY 71 UNITS 

P‐16‐013  230‐250 AVENUE E LLC  230‐250  AVENUE E  05.10.16  Y  AMENDED SITE PLAN (90 UNITS) 
90 

P‐16‐013  230‐250 AVENUE E LLC  230‐250  AVENUE E  05.10.16  Y  AMENDED SITE PLAN (90 UNITS) 
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Residential 
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P‐16‐013  230‐250 AVENUE E LLC  230‐250  AVENUE E  05.10.16  Y  AMENDED SITE PLAN (90 UNITS) 

P‐16‐013  230‐250 AVENUE E LLC  230‐250  AVENUE E  05.10.16  Y  AMENDED SITE PLAN (90 UNITS) 

P‐18‐020  KRE FLEET BAYONNE URBAN    HARBOR STATION  06.12.18  Y  AMENDED SITE PLAN (850 UNITS) 
850 

P‐18‐020  KRE FLEET BAYONNE URBAN    HARBOR STATION  06.12.18  Y  AMENDED SITE PLAN (850 UNITS) 

P‐16‐038 
662 AVENUE C URBAN 
RENEWAL LLC  662  AVENUE C  09.13.16  Y  AMENDED SITE PLAN, 36 UNITS 

36 

P‐18‐001  ZM PROPERTIES LLC  31  W 8TH STREET      

CONVERSION OF SECOND FLOOR TO 
RESIDENTIAL (2 UNITS) 

2 

Z‐17‐005 
150‐152 PROSPECT 
PARTNERS  150‐152  PROSPECT AVENUE  04.17.17  Y  CONVERT FIRST FLOOR TO 2 UNITS 

2 

Z‐17‐005 
150‐152 PROSPECT 
PARTNERS  150‐152  PROSPECT AVENUE  04.17.17  Y  CONVERT FIRST FLOOR TO 2 UNITS 

P‐18‐009  79‐91 EAST 25 LLC  79‐81  E 25TH STREET      

CONVERT GROUND UNIT ONE 3 
BEDROOM TO THREE 1 BEDROOM 

4 

P‐15‐023  PAULANTO DENTAL LLC  189  AVENUE E  12.08.15  Y  DENTAL OFFICE 18 UNITS 
18 

P‐15‐023  PAULANTO DENTAL LLC  189  AVENUE E  12.08.15  Y  DENTAL OFFICE 18 UNITS 

P‐16‐034  VIOLA MOORE  77  E 21ST STREET  11.10.16  Y  FIRE, REBUILD 6 FAMILY  6 

Z‐18‐017  KFG REALTY LLC  502  BROADWAY      

GROUND FLOOD COMMERCIAL AND 5 
UNIT RESIDENTIAL IN 2ND STORY 

5 

P‐16‐032  RSB HOLDINGS LLC  424  AVENUE E  01.10.17  Y 
GROUND FLOOR COMMERCIAL TO 2 
RESIDENTIAL 

2 

P‐17‐015 
49 COTTAGE STREET 
PARTNERS  49  COTTAGE STREET  09.00.17  Y 

MINOR SUBDIVISION AND SITE PLAN 2 
TWO FAMILY UNITS 

4 

P‐18‐022  JOHN AND MARYAN LLC  43‐45  W 21ST STREET      

MINOR SUBDIVISION TWO TWO 
FAMILY HOMES 

4 
P‐18‐022  JOHN AND MARYAN LLC  43‐45  W 21ST STREET      

MINOR SUBDIVISION TWO TWO 
FAMILY HOMES 

P‐18‐022  JOHN AND MARYAN LLC  43‐45  W 21ST STREET      

MINOR SUBDIVISION TWO TWO 
FAMILY HOMES 

P‐18‐021  JOHN AND MARYAN LLC  39‐43  EVERGREEN      
MINOR SUBDIVISION WITH 3 TWO 
FAMILY UNITS 

6 
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Residential 
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P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

91 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐16‐004  975 BROADWAY OWNER LLC  975  BROADWAY  04.06.16  Y 
MULTI‐FAMILY HIGH RISE (91 UNITS), 
GROUND FLOOR COMMERCIAL 

P‐17‐033 
FAITHFUL HOME BAYONNE 
LLC  78‐84  W 31ST STREET  01.09.18  Y  MINOR SUBDIVISION, 2 (2) FAMILY 

4 

Z‐17‐003  EXCEL AP LLC  36‐38  E 22ND STREET  03.20.17  Y  MULTIFAMILY 20 UNITS  20 

P‐16‐024 
MADISON HILL PROPERTIES 
LLC  206  AVENUE E  06.27.16  Y  MULTISTORY MULTIFAMILY (70 UNITS) 

70 

P‐16‐024 
MADISON HILL PROPERTIES 
LLC  206  AVENUE E  06.27.16  Y  MULTISTORY MULTIFAMILY (70 UNITS) 

P‐17‐002  FIRST DEVELOPERS LLC  439  AVENUE C  04.11.17  Y  OFFICE GROUND FLOOR 4 UNITS  4 

Z‐17‐017  EOM 462 BROADWAY LLC  462  BROADWAY  08.21.17  Y  REHAB 10 NEW UNITS OVER RETAIL 

10 Z‐17‐017  EOM 462 BROADWAY LLC  462  BROADWAY  08.21.17  Y  REHAB 10 NEW UNITS OVER RETAIL 

Z‐17‐017  EOM 462 BROADWAY LLC  462  BROADWAY  08.21.17  Y  REHAB 10 NEW UNITS OVER RETAIL 

Z‐17‐015  EOM 516 BROADWAY LLC  516  BROADWAY  08.21.17  Y  REHAB 8 UNITS  8 
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Unknown‐3  MAHALAXMI BAYONNE LLC    HARBOR STATION  07.11.17  Y 
RESIDENTIAL (97 UNITS); GROUND 
FLOOR RETAIL 

97 

P‐17‐009  BAYONNE BAY DEVELOPERS            RESIDENTIAL (560 UNITS) 

560 P‐17‐009  BAYONNE BAY DEVELOPERS            RESIDENTIAL (560 UNITS) 

P‐17‐009  BAYONNE BAY DEVELOPERS            RESIDENTIAL (560 UNITS) 

P‐17‐031 
HUDSON PROPERTY 
HOLDINGS  43‐43  W 49TH STREET  05.08.18  Y  SUBDIVISION, 4 LOTS, 2 FAMILY 

8 
P‐17‐031 

HUDSON PROPERTY 
HOLDINGS  43‐43  W 49TH STREET  05.08.18  Y  SUBDIVISION, 4 LOTS, 2 FAMILY 

P‐17‐031 
HUDSON PROPERTY 
HOLDINGS  43‐43  W 49TH STREET  05.08.18  Y  SUBDIVISION, 4 LOTS, 2 FAMILY 

P‐17‐031 
HUDSON PROPERTY 
HOLDINGS  43‐43  W 49TH STREET  05.08.18  Y  SUBDIVISION, 4 LOTS, 2 FAMILY 

Z‐17‐004  DINA SOBERAL  137  W 15TH STREET  03.20.17  Y  THREE FAMILY  3 

Unknown‐1  ST JOSEPHS PROPERTY  306  AVENUE E  05.08.18  Y 
TWO SEVEN STORY RESIDENTIAL 
BUILDINGS (162 UNITS TOTAL) 

162 

Unknown‐1  ST JOSEPHS PROPERTY  306  AVENUE E  05.08.18  Y 
TWO SEVEN STORY RESIDENTIAL 
BUILDINGS (162 UNITS TOTAL) 

P‐17‐016  MYK BUILDERS, LLC  123  W 12TH STREET  10.10.17  N  TWO FAMILY MINIOR SUBDIVISION  4 

P‐17‐001 
536 BROADWAY 
PARTNERSHIP  536  BROADWAY  05.09.17  Y 

VACANT LOTS. 4 UNITS OVER 
COMMERCIAL 3 STORY 

4 

P‐16‐044 
NORTH STREET PROPERTIES 
LLC  105.5  NORTH STREET  01.10.17  Y  6 STORY WITH 68 UNITS 

68 

P‐16‐044 
NORTH STREET PROPERTIES 
LLC  105.5  NORTH STREET  01.10.17  Y  6 STORY WITH 68 UNITS 

 

Z‐18‐003  PR BUILDERS LLC  82‐84  E 31ST STREET  04.16.18  Y  6 UNIT APARTMENT  6 

P‐17‐014  BAYONNE EQUITIES LLC  477  BROADWAY  07.11.17  Y  72 UNITS AND 7676 RETAIL 
72 

P‐17‐014  BAYONNE EQUITIES LLC  477  BROADWAY  07.11.17  Y  72 UNITS AND 7676 RETAIL 

Z‐15‐022 
BAYONNE BLANKET 444 
AVENUE C  444  AVENUE C  07.18.16  Y  8 TOTAL UNITS 

8 
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Z‐15‐022 
BAYONNE BLANKET 444 
AVENUE C  444  AVENUE C  07.18.16  Y  8 TOTAL UNITS 

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Z‐17‐019  29 8TH STREET BAYONNE LLC  29  W 8TH STREET  09.18.17  Y  9 UNITS OVER COMMERCIAL   

Total  4,618 
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B.4   PROJECTED FUTURE WASTEWATER FLOWS 

The  future  baseline  condition  is  intended  to  reflect  the  magnitude  and  geographic 
distribution of the anticipated sanitary sewage flow rates. To estimate the sanitary flow rates 
for the year 2045 planning horizon, the projected population increases (see Section B.2) are 
applied with existing per‐capita sanitary flow rates, based on observed 2016/2017 measured 
flows and year 2017 population estimates. This calculation  represents an  increase  in dry‐
weather, sanitary sewage flow of about 6.7% relative to the observed 2016/2017 dry‐weather 
flows.    
 
In order to properly account for where the increased sanitary flow will enter the City’s CSS, 
this analysis adjusted the existing geographic distribution to account for the location, type, 
and size of known new and anticipated developments (per Section B.3). For new residential 
developments,  this  analysis  assumed  an  average  household  size  of  2.3 members  (2010, 
USCB). For new commercial developments, this analysis applied typical wastewater flow rates 
provided in the NJDEP Division of Water Quality Water Pollution Control rules (N.J.A.C 7:14A‐
23.3). For modeling inputs, the flow from each commercial development was added in terms 
of an equivalent population, based on the per‐capita flow rates, in the model subcatchment 
corresponding to the location of development.    
 
This analysis assumed no change in existing infiltration rates affecting base wastewater flows 
for the future baseline condition, or equivalently, that any future increases in infiltration will 
be offset by future base‐flow reduction efforts. Similarly, this analysis assumed no change in 
effective ground‐surface imperviousness associated with new developments.   
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SECTION C – SCREENING OF CSO CONTROL TECHNOLOGIES 

C.1  INTRODUCTION 

A wide variety of CSO control measures were reviewed as part of the technology screening 
process to identify the options that have the greatest potential in Bayonne to achieve the CSO 
control goals. Options identified during this screening process were subsequently evaluated 
for effectiveness and costs, as described in Section D. 
 
As  part  of  the  screening  process,  each  CSO  control  technology  was  evaluated  for  its 
effectiveness  to  achieve  the  following  goals:  1)  achieving  water  quality  standards  and 
designated  uses  of  the  receiving waters,  2)  reducing  pollutant‐of‐concern  discharges,  3) 
reducing CSO‐discharge frequency, 4) reducing CSO‐discharge volumes. Other considerations 
in the evaluation of CSO‐control technologies included implementation requirements (land, 
neighborhood, noise, disruption) and operational factors.  
 
CSO‐control  technologies  can  be  grouped  generally  as  Source  Control,  Collection  System 
Control, Storage and Treatment technologies.  Technologies under each group were reviewed 
with respect to their potential program role categories as shown below.   These categories 
provide an indication of how a given technology could fit into the overall LTCP program:  

 

 Primary Technology – High potential of meeting water‐quality and CSO control goals 

 Complementary Technology – Some potential to bring positive impacts, but may be 

limited in effectiveness 

 Program Enhancement Technology – Generally good practices, but likely to have 

limited impact on water quality and CSO control goals 

 In place/In‐progress Technology – Already implemented or included in near‐term 

plans and 

 Not Recommended Technology – Removed from consideration for various reasons 

(cost, maintenance, public acceptance, etc.). 

 
The  assessment  presented  here  involved  high  level  screening  and  was  limited  to  the 
consideration of the general capabilities of CSO‐control technologies. The following sections 
present the technologies that were deemed viable in terms of effectiveness, cost, feasibility, 
and  public  acceptance.  Section  C.9  presents  details  of  the  screening  process,  and  lists 
technologies retained for futher evaluation in the alternative analysis. 

C.2  SOURCE CONTROL 

Source‐control technologies reduce runoff volume and/or associated pollutants entering the 
collection system. Reductions of peak wet‐weather flows in the CSS can reduce CSOs directly. 
Reductions of runoff volumes and pollutant loads may decrease the need for more capital‐
intensive  technologies  downstream  in  the  CSS. Most  source‐control  techniques  do  not 
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require  significant  structural  improvements  and  thus  can  have  attractive  capital  costs. 
However,  they  can  be  labor  intensive  and,  therefore,  can  have  high  operation  and 
maintenance costs. 
 
As  presented  in  Table  C‐1  (see  Section  C.9),  source  control  technologies  can  involve 
Stormwater Management, Public Education, Ordinance Enforcement, Good Housekeeping, 
and Green Infrastructure (GI).  NJSPDES permit recommends evaluation of the practical and 
technical feasibility of GI options as part of the alternatives development process. The City of 
Bayonne has  identified GI application as a   viable source control measure that can provide 
ancillary environmental and public benefits. 

C.2.1  Green Infrastructure 

Green Infrastructure (GI) refers to a host of source control approaches that can reduce and 
treat rainfall runoff prior to its entry into the CSS. GI approaches typically intercept rainfall 
runoff with soil media and plants to eliminate or attenuate volumes and pollutants through 
absorption,  infiltration,  and  evapo‐transpiration.  Many  GI  approaches  can  also  deliver 
ancillary environmental, social, and economic benefits to the community, such as decreasing 
localized  flooding,  reducing  the  heat‐island  effect,  improving  air  quality,  creating  job 
opportunities,  and  providing  needed  green  spaces  for  aesthetic  purposes.    GI  however, 
generally does not provide the same level of volume or bacteria reduction as gray solutions. 
 
GI can be used alone or  in conjunction with other  types of CSO alternatives. Due  to  their 
reliance  on  the  physical  and  biological  properties  of  soil  media  and  plants,  some  GI 
approaches  are  susceptible  to  seasonally  variable  performance.  GI  typically  requires 
widespread  implementation to provide significant system‐wide CSO control, particularly  in 
highly urbanized areas like Bayonne, where they may not be as practical as traditional “gray 
infrastructure”  approaches  in  providing  reliable,  stand‐alone  solutions.  Nevertheless,  GI 
approaches are being featured in CSO LTCP programs for a number of municipalities, including 
New York City and the City of Philadelphia. GI  is being evaluated  in conjunction with other 
primary alternatives that are necessary to achieve the volume and bacteria reduction primary 
goals for CSO control.  
 
A  previous  study,  “Green  Infrastructure  Feasibility  Study,  Bayonne,”  prepared  by  Rutgers 
University, identified possible locations for GI opportunities in the City. The realistic potentials 
of GI opportunities and approaches will be further refined in the alternative evaluation with 
the  associated  benefits  and  concerns  in mind.  The  City’s  citizen  education  and  support 
services  will  continue  to  promote  localized  GI  on  a  homeowner  scale  as  a  program 
enhancement. 

C.3  INFILTRATION AND INFLOW CONTROL 

Infiltration and inflow in excessive amounts can increase operations and maintenance costs 
and consume hydraulic capacity, both in the collection system and at the treatment facility.  
“Infiltration”  refers  to  the  intrusion  of  ground water  into  the  collection  system  through 
defective pipe  joints, cracked or broken pipes, manholes,  footing drains, and other similar 
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sources. In the context of CSS, which is designed to accept stormwater, “inflow” refers to illicit 
entry of flow from streams, tidal sources, or catch basins and similar structures in supposedly 
“separated” areas that are connected to the CSS.  
 
Infiltration problems are typically reflect a general overall deterioration of the sewer system 
and can be difficult to isolate and identify. Identification of infiltration sources is difficult and 
requires specialized equipment. Achieving significant reductions of infiltration can be difficult 
and expensive. A March 2007  study, “CSO Long Term Control Plan Cost & Performance Analyis 
Report,  Vol.  1”  by  Hatch  Mott  MacDonald  (2007,  HMM),  concluded  that  the  level  of 
infiltration  in Bayonne’s CSS  is non‐excessive under the N.J.A.C. 7:14A rules. Based on the 
results  of  that  study  and  dry‐weather  flow measaurements  in  2016/2017,  infiltration  in 
Bayonne is deemed non‐excessive. Threfore, infiltration control will not be  a cost‐effective 
measure.  
 
Inflow  control  can  reduce  the  volume of  infiltration  flow  and  frequency and  can provide 
additional capacity for future growth. Surface runoff  is the primary source of  inflow  into a 
combined  sewer  system.  It  can enter  the CSS  through  roof drains, manhole  covers,  cross 
connections from storm sewers, and catch basins. Genrally, a diversion of inflow sources to 
separate storm drains can be cost effective if the storm drains are already in place. Due to the 
fact that Bayonne’s collection system is primarily a combined sewer system, any redirection 
of inflows associated with storm water is not possible without a significant investment. Inflow 
control  in Bayonne’s CSS would focus primarily on potential tidal  inflows, as the separated 
catchments do not contribute stormwater to the CSS, and there are no known or suspected 
stream  inflows  to  the CSS.   Tidal  inflows  to  the CSS can be  identified via measurement of 
chlorides  and  controlled  at  reasonable  cost by  replacement or proper maintaince of  flex 
valves and  tide gates at  the existing CSO control  falilites. HMM 2007 study reported non‐
excessive  inflows under the N.J.A.C. 7:14A rules. The report also concluded no evidence of 
tidal impact at the time of evaluation. 
 
In light of the above discussion, Infiltration and Inflow control will not be considered further 
in the alternatives development. However,  investigation and control of tidal  inflow will be 
retained as a program enhancement to protect against future increases of CSO.   

C.4  SEWER SYSTEM OPTIMIZATION 

Sewer system optimization reduces CSO volume and frequency by maximizing the volume of 
flow stored in the collection system or maximizing the use of system capacity to convey flow 
to a  treatment  facility. Techniques used  for  sewer  system optimization  include  improving 
conveyance, implementing regulator modifications, consolidating or relocating outfalls, and 
applying real‐time controls to minimize CSO frequency/volume or the number/cost of control 
facilities.  
 
Conveyance: The transportation of combined sewage through the CSS to a treatment facility 
involves piping, diversion  structures,  and pump  stations. CSOs  and  their  impacts may be 
avoided by removing bottlenecks or redirecting overflows from more sensitive areas to areas 
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where  impacts  are  less  significant.  Improved  or  additional  conveyance  can  be  gained  by 
modifying the flow control and adding additional capacities to existing sewers or force mains. 
Major conveyance improvements can be costly, require a cumbersome permitting process, 
and  can  generate  public  opposition  when  they  involve  significant  disruption  in  urban 
environments. Considering PVSC’s plan  to soon accept more  flow at  its  treatment  facility, 
conveyance  is  considered  a  primary  technology  that  will  be  reviewed  further  for  the 
development of CSO control alternatives. 

 

Regulator Modifications: Existing regulator structures can sometimes be modified, based on 
site specific conditions, by adjusting weir elevations or length to take advantage of upstream 
“in‐line” pipe storage, or by adjusting elevations of piping to maximize flow to the interceptor 
and treatment facility. Regulator modification will be included in the alternatives evaluation. 
 
Outfall  Consolidation/Relocation:  Combining  and  relocating  outfalls  can  minimize  the 
number of CSO control facilities and aid in their siting. This type of measure helps eliminate 
CSO  discharges  to  sensitive  areas  or move  discharge  points  to  less  sensitive  areas.  The 
measures may  also  lower  operational  requirements  and  reduce monitoring  efforts.    The 
solution  generally  involves  routing overflows using new piping  to  a new discharge point. 
Outfall  consolidation works  best when  the  outfalls  are  in  close  proximity  to  each  other, 
requiring  limited  modifications  to  the  conveyance.  The  techniques  can  be  effective  in 
reducing high frequency, low volume CSOs.  Outfall consolidation will be considered further 
as a viable primary CSO control technology to minimize the number of satellite disinfection 
facilities required, and reduce high frequency, low volume CSOs. 
 
Real Time Control (RTC): RTC provides  integrated control for regulators, outfall gates, and 
pump station operations based on anticipated conditions, with  feedback  loops  for control 
adjustments  based  on  actual  conditions  within  the  system.  RTC  typically  involves  an 
automated monitoring and control system  that operates control devices  (such as gates or 
pump  stations)  to maximize  the  storage  capacity  of  the CSS  and  to  limit  overflows.  This 
measure may involve installation of numerous mechanical and electrical control devices and 
require specialized operational capacities. RTC can only be effective in reducing CSO volumes 
where in‐line storage capacity is available in the system, which generally exists in a CSS with 
relatively flat upstream slopes. According to a prior study (2007, HMM), there is not much in‐
line storage available  in the Bayonne CSS due a relatively steep topography and high pipe 
slopes.   As  such,  this measure has been  identified as a  complementary  technology  to be 
reviewed in combination with primary technologies in the alternatives evaluation process. 

C.5   STORAGE 

Storage  technologies  allow  excess  wet‐weather  flows  to  be  stored  for  subsequent 
conveyance to a treatment facility. Storage can also attenuate peak flows within the CSS and 
provide a relatively constant flow  into the treatment plant after the storm  is over. Storage 
technologies are reliable means for CSO control, but they have fairly high construction and 
O&M costs. Technologies in this group typically include linear storages (pipeline and tunnel) 
and point storages (tanks).  
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Pipeline Storage: Additional in‐line storage to retain wet weather excess flows can be created 
by  the  construction of new  larger  size pipes  in place of, or parallel  to existing  combined 
sewers. Pipeline has  the  advantage of  requiring a  smaller  construction  area  than  a point 
storage. However, it could take significant lengths of piping to provide adequate storage if a 
smaller  diameter  is  used.  Pipelines  typically  require  large  open  trenches  and  temporary 
closure of  streets  to  install, which could create  significant public disruptions.   One of  the 
principles that govern storage with larger size pipes is to assure a minimum slope. According 
to a prior report (2007, HMM), in‐line storage using large pipe sizes was investigated, but the 
option was rejected due to various factors including existing pipe inverts, slope requirements 
and utility congestions in the areas of considerations.   
 
The use of pipeline storage is a cost‐effective method for reducing combined sewer overflows 
if you can maximize the use of available storage volume already existing within the CSS.  This 
is not  feasible at Bayonne based on a prior study  (2007, HMM). The study concluded that 
there was little, if any, available storage within the CSS because of pipe sizes and slope.  
 
Considering the limited opportunities discussed above, in‐line storage using pipelines is not 
recommended and it is removed from further consideration.  
 
Tunnel Storage: This control alternative  involves  the capture and  storage of wet weather 
excess flows  in a tunnel and the subsequent pumping out of this stored volume when the 
conveyance  and  treatment  capacities  become  available.  The  technology  is  used  in  CSO 
systems depending on the peak and volume of the wet weather flows needed to be captured. 
Flows are introduced into the tunnels through drop shafts, and pumping facilities are usually 
required at the downstream ends for dewatering. Tunnels typically have large diameters and 
provide more storage volume than the pipelines previously described. The ease of capacity 
expansion  and  its  underground  construction  techniques  allows  for  relatively  minimal 
disturbance to the ground surface, which can be very beneficial  in congested urban areas. 
Therefore,  tunnels  have  been  considered  as  one  of  the  primary  technologies  for  the 
alternative evaluation.   
 
Tank Storage: The most prevalent form of offline storage of combined sewer flows is to install 
storage tanks at or near the CSO outfalls or pump stations so that the storage can consolidate 
flows conveyed within the collection system from upstream locations. This type of facility can 
be  relatively  simple  in design  and operation  and  can effectively  reduce  the  frequency of 
overflows. Tanks can capture the most concentrated first flush portion of wet weather peak 
flow  and help  to  reduce  the  capacity  needs  for  conveyance  and  treatment. Additionally, 
storage tanks can be used for providing contact time for disinfecting the effluent during larger 
events, depending upon  the application needs. Note  that Bayonne can use  its abandoned 
primary treatment tank of approximately 3.5 MG volume to store excess combined sewer 
flows. This tank, including additional storage tanks that will be needed as well, will be further 
evaluated as one of primary technologies for CSO control in Bayonne.  
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C.6  STP EXPANSION OR STORAGE AT THE PLANT  

Expansion of a sewage treatment plant (STP) can help to reduce or eliminate CSOs by allowing 
more flows into the plant. The City of Bayonne transports combined sewer flows to the PVSC 
STP via a long force main, parts of which are jointly owned with the Jersey City MUA and the 
Kearny MUA.  According  to  the  City’s  current  contract with  PVSC,  the maximum  rate  of 
combined sewer flow from Bayonne shall not exceed 17.6 MGD. As indicated in Section C.4, 
PVSC is considering modifications to their treatment facilities to be able to accept additional 
wet weather flows. While all dry weather flows from the City of Bayonne are conveyed to 
PVSC, local and regional hydraulic constraints can limit the amount of additional flow above 
the contracted amount that can be conveyed for treatment. Also, negotiations would have to 
be undertaken with the Jersey City MUA and Kearny MUA to construct joint facilities which 
would primarily be  led by the parties’  interests.   Due to these facts,  it would  likely be  less 
intricate and more cost effective if local storage (e.g tunnel, tank) is considered, rather than 
conveying  the  full peak  flow of Bayonne  to PVSC  for  treatment.  Since Bayonne  currently 
neither owns nor operates a wastewater treatment facility, STP expansion or modification for 
wet weather  flow  treatment  or  storage would  not  apply  and  subsequently  it  has  been 
removed from further consideration. 

C.7  SEWER SEPARATION  

Wet weather peaks and consequently the risk of combined sewer overflows can be eliminated 
or reduced by complete or partial removal of stormwater connections from the CSS, a process 
called  “sewer  separation.”  This  process  typically  involves  the  construction  of  new  storm 
sewers to convey stormwater directly to the receiving water, leaving the existing combined 
sewers to convey sanitary sewage and any remaining stormwater inputs. During the sewer 
separation process, storm water inputs such as catch basin inlets, roof leaders, sump pumps, 
etc. must be redirected to the new storm sewers. On the other hand, if new separate sanitary 
sewers are  installed, the existing sanitary  laterals must be redirected to the new separate 
sanitary. This CSO control technique may also require modification to the other elements of 
the existing  infrastructure such as manholes, regulators and outfalls. Sewer separation can 
be disruptive  to  the neighborhood, especially  in a densely developed urban environment. 
Sewer separation at Bayonne was previously  found to represent the most expensive CSO‐
control alternative  (2007, HMM). Also,  there  is a potential  that  future Municipal Separate 
Storm Sewer (MS4) permits may require treatment of the separated storm stormwater prior 
to discharge in the future. Despite these facts, sewer separation is a primary technology that 
would completely eliminate CSOs. Therefore, the previous cost evaluation (2007, HMM) will 
be used for a comparison with the tunnel and tank storage options.  

C.8  TREATMENT OF CSO DISCHARGE 

Disinfection  is  used  to  destroy  pathogenic microorganisms  in  CSO  discharges.  It  is  very 
effective at reducing pathogen concentrations but provides no volume reduction. Disinfection 
can either be conducted at centralized storage facilities or locally at satellite facilities near the 
outfalls. However, CSO disinfection can be challenging due  to  the  inherent nature of CSO  
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characteristics,  such  as  intermittent  occurrence  and  high  variability  of  flow  and  loading.  
Therefore, all possible conditions should be considered during the design.   
 
Both chemical disinfection and Ultraviolet (UV) disinfection have been widely used with STPs 
following conventional primary and secondary  treatment. For CSO‐treatment applications, 
UV disinfection is not effective due to the characteristics of variable flow. Many chemicals are 
available for chemical disinfection. Some of the more common technologies include gaseous 
chlorine,  liquid sodium hypochlorite, chlorine dioxide, and ozone. For disinfection of CSOs, 
liquid sodium hypochlorite is the most common, although its apparent toxicity to aquatic life 
is a concern and for this reason, dechlorination is required.   
 
The U.S. EPA approved peracetic acid (PAA) as a primary disinfectant for wastewater in 2007. 
A growing number of wastewater treatment plants in the United States have adopted PAA as 
a  primary  disinfectant.    Several  case  studies  applying  PAA  for  CSO  treatment  have  been 
undertaken in the US, including a demonstration study (HMM, 2017) conducted in Bayonne. 
These studies have shown that PAA is an effective agent that requires a comparatively short 
contact time to achieve the desired level of disinfection, without residual toxicity. However, 
it is understood that the residual toxicity and PAA disinfection operations at CSO facilities is 
not fully known. The main advantages of PAA over sodium hypochlorite include a longer “shelf 
life” without product deterioration, which is important for satellite CSO disinfection facilities 
subject to intermittent and highly variable flows. In addition, the relatively small footprint of 
PAA‐disinfection facilities should allow it to be implemented upstream of each CSO outfall, at 
a location between the existing regulator and the existing netting facility.  
 
PAA disinfection has been identified as a primary technology to consider in the alternatives 
evaluation. 

C.9  SCREENING OF CONTROL TECHNOLOGIES 
The  City  of  Bayonne  has  already  implemented  some  low  to medium  level  CSO  control 
practices related to the nine minimum controls (NMCs). Screening of available CSO control 
technologies was therefore conducted based upon; if a measure is already in place, or not in 
place but it will meet, partially meet or not meet the LTCP objectives in combination, or not 
in  combination, with  other  technologies.    In  regard  to  the  primary  CSO  control  goal  for 
bacteria reduction and volume reduction, the technologies were categorized as follows:  
 

 High – Technologies that will have a significant ( ≥ 65%) impact on the CSO control 

goal and are among the best technologies available to achieve that goal. Therefore, 

they may be considered for further evaluation. 

 Medium – Technologies that are somewhat effective at achieving the CSO‐control 

goal (35‐65%), but are not considered among the most effective technologies to 

achieve that goal. 
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 Low – Technologies that will have a minor impact (≤ 35% ) on this CSO‐control goal. 

Therefore, they will need other positive attributes to be considered for further 

evaluation. 

 None –Technology that will have zero or negative effect on the CSO control goals. 

The  screening of each CSO‐control  technology was  then  conducted with  the  following  in 
mind:  
 

 Predicted effectiveness at reaching the primary goals of bacteria and overflow 

volume reduction; 

 Implementation and operational factors, and whether to consider combining the 

technology with other technologies; 

 If the technology is currently implemented; and finally  

 If the technology can be recommended for the alternatives evaluation.  

As indicated in Section C‐1, technologies not recommended due various reasons such as cost, 
maintenance, public acceptance, etc. are removed from consideration. The results of the CSO 
control technologies screening process are summarized in Table C‐1 below.  The columns at 
the right  indicate the current status of each technology, whether or not the technology  is 
suitable to be combined with others, and whether or not the technology is being evaluated 
further (in Section D).  
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Source  Control  Technologies  

Stormwater 
Management 

Street/Parking Lot Storage 
(Catch Basin Control) 

Low  Low  ‐ Reduced surface flooding potential 

Flow restrictions to the CSS can cause flooding in lots, yards and buildings; potential for 
freezing in lots; low operational cost. Effective at reducing peak flows during wet weather 
events but can cause dangerous conditions for the public if pedestrian areas freeze during 
flooding. 

No  No  No 

Catch Basin Modification 
(for Floatables Control) 

Low  None 
‐ Water quality improvements 
‐ Reduced surface flooding potential 

Requires periodic catch basin cleaning; requires suitable catch basin configuration; potential 
for street flooding and increased maintenance efforts. Reduces debris and floatables that 
can cause operational problems with the mechanical regulators. 

No  Yes   No 

Catch Basin Modification 
(Leaching) 

Low  Low 
‐ Reduced surface flooding potential 
‐ Water quality improvements 

Can be installed in new developments or used as replacements for existing catch basins. 
Require similar maintenance as traditional catch basins. Leaching catch basins have minor 
effects on the primary CSO control goals. 

No  No  No 

Public  
Education  

and  
Outreach 

Water Conservation  None  Low 
‐ Reduced surface flooding potential  
‐ Align with goals for a sustainable community 

Water purveyor is responsible for the water system and all related programs in the 
respective City. However, water conservation is a common topic for public education 
programs. Water conservation can reduce CSO discharge volume, but would have little 
impact on peak flows. 

Yes  No  Yes 

Catch Basin Stenciling  None  None  ‐ Align with goals for a sustainable community 
Inexpensive; easy to implement; public education. Is only as effective as the public’s 
acceptance and understanding of the message. Public outreach programs would have a 
more effective result. 

Yes  Yes   No 

Community Cleanup 
Programs 

None  None 
‐ Water quality improvements 
‐ Align with goals for a sustainable community 

Inexpensive; sense of community ownership; educational BMP; aesthetic enhancement. 
Community cleanups are inexpensive and build ownership in the city. 

Yes  Yes   No 

Public Outreach Programs  Low  None  ‐ Align with goals for a sustainable community 
Public education program is ongoing.  Permittee should continue its public education 
program as control measures demonstrate implementation of the NMC. 

Yes  Yes   No 

FOG Program  Low  None 
‐ Water quality improvements 
‐ Improves collection system efficiency 

Requires communication with business owners; Permittee may not have enforcement 
authority. Reduces buildup and maintains flow capacity. Only as effective as business owner 
cooperation. 

Yes  Yes   No 

Garbage Disposal 
Restriction 

Low  None  ‐ Water quality improvements 
Permittee may not be responsible for Garbage Disposal. This requires an increased 
allocation of resources for enforcement while providing very little reduction to wet weather 
CSO events. 

Yes  No  No 

Pet Waste Management  Medium  None  ‐ Water quality improvements 
Low cost of implementation and little to no maintenance. This is a low cost technology that 
can significantly reduce bacteria loading in wet weather CSO's. 

Yes  Yes   No 

Lawn and Garden 
Maintenance 

Low  Low  ‐ Water quality improvements 

Requires communication with business and homeowners. Guidelines are already established 
per USEPA. Educating the public on proper lawn and garden treatment protocols developed 
by USEPA will reduce waterway contamination. Since this information is already available to 
the public it is unlikely to have a significant effect on improving water quality. 

Yes  No  No 
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Hazardous Waste 
Collection 

Low  None  ‐ Water quality improvements  The N.J.A.C. prohibits the discharge of hazardous waste to the collection system.  Yes  Yes   No 

Ordinance 
Enforcement 

Construction Site Erosion & 
Sediment Control 

None  None  ‐ Cost‐effective water quality improvements 

In building code; reduces sediment and silt loads to waterways; reduces clogging of catch 
basins; little O&M required; contractor or owner pays for erosion control. A Soil Erosion & 
Sediment Control Plan Application or 14‐day notification (if Permittee covered under 
permit‐by‐rule) will be required by NJDEP per the N.J.A.C. 

Yes  Yes   No 

Illegal Dumping Control  Low  None 
‐ Water quality improvements 
‐ Aesthetic benefits 

Enforcement of current law requires large number of code enforcement personnel; recycling 
sites maintained. Local ordinances already in place can be used as needed to address illegal 
dumping complaints. 

Yes  Yes   No 

Pet Waste Control  Medium  None 
‐ Water quality improvements 
‐ Reduced surface flooding 

Requires resources to enforce pet waste ordinances. Public education and outreach is a 
more efficient use of resources, but this may also provide an alternative to reducing 
bacterial loads. 

Yes  Yes   No 

Litter Control  None  None 
‐ Property value uplift 
‐ Water quality improvements 
‐ Reduced surface flooding 

Aesthetic enhancement; labor intensive; City function. Litter control provides an aesthetic 
and water quality enhancement. It will require city resources to enforce. Public education 
and outreach is a more efficient use of resources. 

Yes       

Illicit Connection Control  Low  Low 
‐ Water quality improvements 
‐ Align with goals for a sustainable community 

Site specific; more applicable to separate sanitary system; new storm sewers may be 
required; interaction with homeowners required. The primary goal of the LTCP is to meet 
the NJPDES Permit requirements relative to POCs. Illicit connection control is not particularly 
effective at any of these goals and is not recommended for further evaluation unless 
separate sewers are in place. 

Yes  Yes   No 

Good 
Housekeeping 

Street Sweeping/Flushing  Low  None  ‐ Reduced surface flooding potential 
Labor intensive; specialized equipment; doesn't address flow or bacteria; City function. 
Street sweeping and flushing primarily addresses floatables entering the CSS while offering 
an aesthetic improvement. 

Yes  Yes   No 

Leaf Collection  Low  None 
‐ Reduced surface flooding potential 
‐ Aesthetic benefits 

Requires additional seasonal labor. Leaf collection maximizes flow capacity and removes 
nutrients from the collection system. 

Yes  Yes   No 

Recycling Programs  None  None  ‐ Align with goals for a sustainable community  Most Cities have an ongoing recycling program.  Yes  Yes   No 

Storage/Loading/Unloading 
Areas 

None  None  ‐ Water quality improvements 
Requires industrial & commercial facilities designate and use specific areas for 
loading/unloading operations. There may be few major commercial or industrial users 
upstream of CSO regulators. 

Yes  No  No 

Industrial Spill Control  Low  None 
‐ Protect surface waters 
‐ Protect public health 

PVSC has established a pretreatment program for industrial users subject to the Federal 
Categorical Pretreatment Standards 40 CFR 403.1. 

Yes  Yes   No 
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Green 
Infrastructure  
Buildings 

Green Roofs  None  Medium 

‐ Improved air quality 
‐ Reduced carbon emissions 
‐ Reduced heat island effect 
‐ Property value uplift 
‐ Local jobs 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Align with goals for a sustainable community 

Adds modest cost to new construction; not applicable to all retrofits; low operational 
resource demand; will require the Permittee or private owners to implement; requires 
regular cleaning of gutters & pipes; upkeep of roof vegetation. Portions of Cities have 
densely populated areas, but this technology is limited to rooftops. Can be difficult to 
require on private properties. 

Yes  No  No 

Blue Roofs  None  Medium 

‐ Reduced heat island effect 
‐ Property value uplift 
‐ Local jobs 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Align with goals for a sustainable community 

Adds modest cost to new construction; not applicable to all retrofits; low operational 
resource demand; will require the Permittees or private owners to implement; requires 
regular cleaning of gutters & pipes; upkeep of roof debris. Portions of the Cities have 
densely populated areas, but this technology is limited to rooftops. Can be difficult to 
require on private properties. 

Yes  No  No 

Rainwater Harvesting  None  Medium 
‐ Reduced surface flooding‐ Reduced 
basement sewage flooding‐ Align with goals 
for a sustainable community‐ Water Saving 

Simple to install and operate; low operational resource demand; will require the Permittees 
or private owners to implement; requires regular cleaning of gutters & pipes. Portions of the 
Cities have densely populated areas, but this technology is limited to capturing rooftop 
drainage. Capture is limited to available storage, which can vary on rainwater use. Can be 
difficult to require on private properties. 

Yes  Yes   Yes 

Green 
Infrastructure  
Impervious  

Areas 

Permeable Pavements  Low  Medium 

‐ Improved air quality 
‐ Reduced carbon emissions 
‐ Reduced heat island effect 
‐ Property value uplift 
‐ Cost‐effective water quality improvements 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Align with goals for a sustainable community 

Not durable and clogs in winter; oil and grease will clog; significant O&M requirements with 
vacuuming and replacing deteriorated surfaces; can be very effective in parking lots, lanes 
and sidewalks. Maintenance requirements could be reduced if located in low‐traffic areas, 
and can utilize underground infiltration beds or detention tanks to increase storage. 

Yes  No  Yes 

Planter Boxes  Low  Medium 

‐ Improved air quality 
‐ Reduced carbon emissions 
‐ Reduced heat island effect 
‐ Property value uplift 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Align with goals for a sustainable community 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with regular 
overflow and underdrain cleaning; effective at containing, infiltration and 
evapotranspiration of runoff in developed areas. Flexible and can be implemented even on a 
small‐scale to any high‐priority drainage areas. Underground infiltration beds or detention 
tanks can be utilized to increase storage. 

Yes  No  Yes 
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Green 
Infrastructure  
Pervious Areas 

Bioswales  Low  Low 

‐ Improved air quality 
‐ Reduced carbon emissions 
‐ Reduced heat island effect 
‐ Property value uplift 
‐ Local jobs 
‐ Passive and active recreational 
improvements 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Community aesthetic improvements 
‐ Reduced crime 
‐ Align with goals for a sustainable community 
‐ Increased pedestrian safety through curb 
retrofits 

Site specific; good BMP; minimal vegetation & mulch O&M requirements; not as flexible or 
infiltrate as much stormwater as planter boxes. Technology requires open space and is 
primarily a surface conveyance technology with additional storage & infiltration benefits. 
Can be modified with check dams to slow water flow. Limited open space in most Cities 
means land can be utilized in more effective ways with the existing infrastructure. 

Yes  No  Yes 

Free‐Form Rain Gardens  Low  Medium 

‐ Improved air quality 
‐ Reduced carbon emissions 
‐ Reduced heat island effect 
‐ Property value uplift 
‐ Passive and active recreational 
improvements 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 
‐ Community aesthetic improvements 
‐ Reduced crime 
‐ Align with goals for a sustainable community 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with regular 
overflow and underdrain cleaning; effective at containing, infiltration and 
evapotranspiration of diverted runoff. Rain Gardens are flexible and can be modified to fit 
into the previous areas. Underground infiltration beds or detention tanks can be utilized to 
increase storage. 

Yes  No  Yes 

Collection  System  Technologies  

Operation and 
Maintenance 

I/I Reduction  Low  Medium 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Requires labor intensive work; changes to the conveyance system require temporary 
pumping measures; repairs on private property required by homeowners. Reduces the 
volume of flow and frequency; Provides additional capacity for future growth; House laterals 
account for 1/2 the sewer system length and significant sources of I/I in the sanitary sewer. 

Yes  No  Yes (tidal inflows) 

Advanced System 
Inspection & Maintenance 

Low  Low 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Requires additional resources towards regular inspection and maintenance work. Inspection 
and maintenance programs can provide detailed information about the condition and future 
performance of infrastructure. Offers relatively small advances towards goals of the LTCP. 

Yes  Yes  No 

Combined Sewer Flushing  Low  Low 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Requires inspection after every flush; no changes to the existing conveyance system needed; 
requires flushing water source. Ongoing: CSO Operational Plan; maximizes existing collection 
system; reduces first flush effect. 

Yes  Yes  No 
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Catch Basin Cleaning  Low  None 
‐ Water quality improvements 
‐ Reduced surface flooding 

Labor intensive; requires specialized equipment. Catch Basin Cleaning reduces litter and 
floatables but will have no effect on flow and little effect on bacteria and BOD levels. 

Yes  Yes  No 

Combined Sewer 
Separation 

Roof Leader Disconnection  Low  Low  ‐ Reduced basement sewage flooding 

Site specific; Includes area drains and roof leaders; new storm sewers may be required; 
requires home and business owner participation. The Cities are densely populated and 
disconnected roof leaders have limited options for discharge to pervious space. 
Disconnection may be coupled with other GI technologies but is not considered an effective 
standalone option. 

Yes  No  No 

Sump Pump Disconnection  Low  Low  ‐ Reduced basement sewage flooding 

Site specific; more applicable to separate sanitary system; new storm sewers may be 
required; interaction with homeowners required. The Cities are densely populated and 
disconnected sump pumps have limited options for discharge to pervious space. 
Disconnection may be coupled with other GI technologies but is not considered an effective 
standalone option. 

Yes  No  No 

Combined Sewer 
Separation 

High  High 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 
‐ Reduced surface flooding 

Very disruptive to affected areas; requires homeowner participation; sewer asset renewal 
achieved at the same time; labor intensive. 

No  No  No 

Combined Sewer 
Optimization 

Additional Conveyance  High  High 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Additional conveyance can be costly and would require additional maintenance to keep new 
structures and pipelines operating. 

No  No  Yes 

Regulator Modifications  Medium  Medium  ‐ Water quality improvements 
Relatively easy to implement with existing regulators; mechanical controls requires O&M. 
May increase risk of upstream flooding. Permitees have an ongoing O&M program and 
system wide replacement program for CSO regulators and tide gates. 

Yes  No  Yes 

Outfall 
Consolidation/Relocation 

High  High 
‐ Water quality improvements 
‐ Passive and active recreational 
improvements 

Lower operational requirements; may reduce permitting/monitoring; can be used in 
conjunction with storage & treatment technologies. Combining and relocating outfalls may 
lower operating costs and CSO flows. It can also direct flow away from specific areas. 

Yes  Yes  Yes 

Real Time Control  High  High 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Requires periodic inspection of flow elements; highly automated system; increased potential 
for sewer backups. RTC is only effective if additional storage capacity is present in the 
system. 

Yes  No  Yes 

Storage  &  Treatment  Technology  

Linear Storage 

Pipeline  High  High 
‐ Water quality improvements 
‐ Reduced surface flooding potential 
‐ Local jobs 

Can only be implemented if in‐line storage potential exists in the system; increased potential 
for basement flooding if not properly designed; maximizes use of existing facilities. Pipe 
storage for a CSS typically requires large diameter pipes to have a significant effect on 
reducing CSOs. This typically requires large open trenches and temporary closure of streets 
to install. 

No  No  No 

Tunnel  High  High 
‐ Water quality improvements 
‐ Reduced surface flooding potential 

Requires small area at ground level relative to storage basins; disruptive at shaft locations; 
increased O&M burden. 

No  No  Yes 
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  Table C‐1 CSO Control Technology Screening Results 

C I T Y   O F   B A Y O N N E  

TECHNOLOGY 
GROUP 

PRACTICE 

PRIMARY GOALS 

COMMUNITY BENEFIT  IMPLEMENTATION AND OPERATION FACTORS 

CONSIDER 
COMBINING W/ 

OTHER 
TECHNOLOGIES 

BEING 
IMPLEMENTED 

RECOMMENDATION 
FOR ALTERNATIVES 

EVALUATION BACTERIA 
REDUCTION 

VOLUME 
REDUCTION 

Point  
Storage 

Tank (Above or Below 
Ground) 

High  High 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Storage tanks typically require pumps to return wet weather flow to the system which will 
require additional O&M; disruptive to affected areas during construction. Several CSO 
outfalls have space available for tank storage. There may be existing tanks in abandoned 
commercial and industrial areas to be converted to hold stormwater. Tanks are an effective 
technology to reduce wet weather CSO's. 

No  No  Yes 

Industrial Discharge 
Detention 

Low  Low  ‐ Water quality improvements 

Requires cooperation with industrial users; more resources devoted to enforcement; 
depends on IUs to maintain storage basins. IUs hold stormwater or combined sewage until 
wet weather flows subside; there may be commercial or industrial users upstream of CSO 
regulators.  

Yes  No  No 

Treatment‐ 
CSO 

Facility 

Vortex Separators  None  None  ‐ Water quality improvements 
Space required; challenging controls for intermittent and highly variable wet weather flows. 
Vortex separators would remove floatables and suspended solids when installed. It does not 
address volume, bacteria or BOD. 

Yes  No  No 

Screens and Trash Racks  None  None  ‐ Water quality improvements 
Prone to clogging; requires manual maintenance; requires suitable physical configuration; 
increased O&M burden. Screens and trash racks will only address floatables. 

Yes  Yes  No 

Netting  None  None  ‐ Water quality improvements 
Easy to implement; labor intensive; potential negative aesthetic impact; requires additional 
resources for inspection and maintenance. Netting will only address floatables. 

Yes  Yes  No 

Contaminant Booms  None  None  ‐ Water quality improvements 
Difficult to maintain requiring additional resources. Contaminant booms will only address 
floatables. 

Yes  No  No 

Baffles  None  None  ‐ Water quality improvements 
Very low maintenance; easy to install; requires proper hydraulic configuration; long lifespan. 
Baffles will only address floatables. 

Yes  No  No 

Disinfection & Satellite 
Treatment 

High  High 
‐ Water quality improvements 
‐ Reduced basement sewage flooding 

Requires additional flow stabilizing measures; requires additional resources for 
maintenance; requires additional system analysis. Disinfection is an effective control to 
reduce bacteria and BOD in CSO's. 

Yes  No  Yes 

High Rate Physical/ 
Chemical Treatment (High 
Rate Clarification Process ‐ 
ActiFlo) 

None  None  ‐ Water quality improvements 
Challenging controls for intermittent and highly variable wet weather flows; smaller 
footprint than conventional methods. This technology primarily focuses on TSS & BOD 
removal, but does not help reduce the bacteria or CSO discharge volume. 

Yes  No  No 

High Rate Physical              
(Fuzzy Filters) 

None  None  ‐ Water quality improvements 
Relatively low O&M requirements; smaller footprint than traditional filtration methods. This 
technology primarily focuses on TSS removal, but does not help reduce the bacteria or CSO 
discharge volume. 

Yes  No  No 

Treatment‐
WRTP 

Additional Treatment 
Capacity 

High  High 
‐ Water quality improvements 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 

May require additional space; increased O&M burden.  No  No  No 

Wet Weather Blending  Low  High 
‐ Water quality improvements 
‐ Reduced surface flooding 
‐ Reduced basement sewage flooding 

Requires upgrading the capacity of influent pumping, primary treatment and disinfection 
processes; increased O&M burden. Wet weather blending does not address bacteria 
reduction, as it is a secondary treatment bypass for the POTW. Permittee must demonstrate 
there are no feasible alternatives to the diversion for this to be implemented. 

Yes  No  No 

Treatment‐
Industrial 

Industrial Pretreatment 
Program 

Low  Low 
‐ Water quality improvements 
‐ Align with goals for a sustainable community 

Requires cooperation with Industrial User's; more resources devoted to enforcement; 
depends on IU's to maintain treatment standards. May require Permits.  

Yes  No  No 

                                                 June 2019
Regional DEAR Appendix Page 147 of 918 



 

 
CITY  OF  BAYONNE  |  DEVELOPMENT  &  EVALUATION  OF  ALTERNATIVES  REPORT   25 

SECTION D – ALTERNATIVE ANALYSIS 

D.1  DEVELOPMENT AND EVALUATION OF ALTERNATIVES 

The objective of the alternatives analysis is to develop solutions to control CSOs to achieve a 
range  of  CSO‐control  goals  as  necessary  to  inform  future  selection  of  control measures 
individually and/or  in  combinations  for  the CSO  LTCP. Alternatives  that  could  individually 
achieve the CSO‐control objectives were developed based on a broad range of considerations 
including technical merit, implementation potential and operations aspects, social impacts, 
public acceptance, and costs, as outlined in the forthcoming sections of this report. 

D.1.1  Siting 

Siting is commonly a subject of most public debate on CSO‐control projects. Therefore, one 
of the key considerations in assessing the overall feasibility of a CSO‐control alternative is the 
identification of an appropriate site for proposed facilities. Bayonne is fully developed with 
not much available open space. Land availability can be an issue, as most of the controls are 
preferred  to  be  located  near  the  waterfront,  where  the  land  is  expensive  and  mostly 
developed  in much of  the City.  It  is  recognized  that  issues  involving  facility  location,  land 
acquisition, and easements in both public and private lands can lead to disagreements among 
various stakeholders. Therefore, this alternatives evaluation focuses on the use of available 
City‐owned sites, as those have minimal impact on sensitive stakeholders and lower potential 
to be controversial. The environmental, political, socioeconomic and regulatory  impacts of 
locating a facility at a designated site will need to be evaluated in detail during the facilities‐
planning and design phase. 
 
Facilities siting in this evaluation is preliminary in nature and based on space requirements.  
Other considerations have in mind are a buffer for roadways and accessibility and potential 
conflicts with existing utilities, highways, and local streets.  

D.1.2  Institutional Issues 

Institutional constraints include matters related to political issues, public opinion, and other 
non‐technical factors that could impact project approval. Institutional and political factors can 
influence CSO control projects because such projects are generally funded by taxpayers or 
sewer ratepayers. The general public must be convinced that the proposed project  is cost‐
effective and for the public good, so that potential for the public rejection is minimized. This 
is important to support the fundraising needed for implementation of the project. The City 
has  continued  raising  public  awareness  about  the  LTCP  project  through  ongoing  public 
participation  activities,  as  stressed  in  the NJPDES  permit,  and US  EPA  policy  and  related 
guidance for the LTCP. It is to be noted that the City is a densely developed urban municipality 
with poverty  levels well above the state average, and the City’s 2012 contract with United 
Water (currently SUEZ) was primarily triggered by existing debt and the investment needs for 
the  water  and  sewer  systems.  Therefore,  it  is  acknowledged  that  negotiations  among 
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politicians, institutions, and other stakeholders and interested parties are necessary to ensure 
that CSO‐control measures are technically, financially, and politically feasible for Bayonne. 
Budgetary  constraints  of  the  permittee  and  indirectly,  constituent  rate  payers  are  not 
explicitly  considered  in  this  analysis. While  certain  alternatives may  provide measurable 
benefit within other evaluation criteria,  it may be  the case  that overall costs prove  to be 
prohibitive to implement those alternatives. 

D.1.3  Implementability 

In addition  to  the  cost, performance and political and  institutional aspects,  several other 
factors can affect implementation of a potential alternative. The following are some of the 
key  implementability  issues  that  have  been  part  of  preliminary  considerations  in  the 
alternatives  evaluation,  but  they  have  not  been  reviewed  or  analyzed  in  depth.  The 
considerations made in this evaluation are solely based on the available information obtained 
from various sources.  
 
Environmental Issues: These issues may be related to land conservation, use and acquisition; 
zoning changes, easement, traffic and site access, noise and vibration, floodplains and zoning, 
wetland buffer zones, utilities relocation and loss of services, and short term impacts water 
or air quality. Bayonne has extensive waterfront land, although the primary use of both the 
Kill van Kull and Newark Bay is as a shipping and port area. Alternatives that fit with existing 
land uses and favor City property will receive a positive consideration under this evaluation. 
Any specific permits that would be required to implement a CSO‐control alternative would be 
identified at the facility planning and design phase.  
 
Consideration of alternatives achieving zero CSO discharge to sensitive areas is a requirement 
in the evaluation of the CSO‐control alternatives. In collaboration with City, PVSC submitted 
an “Identification of Sensitive Areas Report” to NJDEP in June 2018. This report, which NJDEP 
accepted in a letter dated April 8, 2019, identified no sensitive areas within the City’s receiving 
waters. As  such,  this  alternatives evaluation does not  consider  achievement of  zero CSO 
discharges to any of the City’s receiving waters.  
 
Constructability: This relates to the ease of construction. Constructability can be impacted by 
work site subsurface conditions. Adequate geologic data for the subsurface conditions is not 
currently available at Bayonne, so there is a large amount of uncertainty as to the rock and 
soil conditions. It is anticipated that alternatives with unsuitable soils, extensive rock or high 
groundwater requiring extensive dewatering or rerouting of drainage patterns may impose 
construction challenges. Alternatives involving complex designs and specialized construction 
would tend to drive up costs. Therefore, alternatives with few constructability issues will be 
preferred. 
 
Reliability: Reliability of CSO‐control alternatives is a significant technical issue. The operating 
history  of  existing  similar  installations  can  help  predicting  the  reliability  of  a  proposed 
solution.  System  components must  function properly when  required, particularly  for CSO 
facilities that operate only on an intermittent basis. Alternatives that rely on simpler or less 
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complex  equipment  and  automation  are  inherently more  reliable.  Alternatives  involving 
systems with unknown or poor track records will not be favored. 
 
Ease of Operations: Operability issues involve both process and personnel related considera‐
tions. Alternatives  involving equipment and system components that are relatively easy to 
operate  and  require  reasonable  operator  assistance  will  be  preferred.  Unfavorable 
alternatives would  involve  highly  specialized  systems  that  require  extensive  training  and 
staffing requirements.  
 
Multiple‐Use Considerations: Multiple‐use CSO‐control facilities can help to gain public and 
institutional acceptance. An alternative would be considered advantageous  if  it can  serve 
another beneficial purpose while also mitigating CSOs. Examples  include parking  facilities 
over storage/treatment tanks, and recreational opportunities such as constructing bike paths 
over  the  routes  of  consolidation  conduits  or  improving  river  access, which  are  possible 
enhancements that have been shown to provide additional public benefit. 
 
Compatibility to Phased Construction: Given the cost of CSO‐control facilities, alternatives 
that can be implemented in smaller parts can be more affordable than a single large project. 
Phasing can lessen the immediate financial impact on ratepayers with some immediate relief 
to CSO problems. Preferable alternatives will need to meet current needs but also will adapt 
to future conditions. 

D.1.4  Public Acceptance 

Community acceptance of a recommended solution is essential to its success. All permittees 
are required to  involve the public, regulators, and other stakeholders throughout the LTCP 
development process. As such, the PVSC and the City of Bayonne itself has continued raising 
public awareness of the LTCP development through ongoing public participation activities, as 
stressed in the NJPDES permit, and EPA policy and related guidance for the LTCP.  
 
PVSC has held quarterly regional Supplemental CSO team public meetings over the course of 
the LTCP development effort. In addition, the City assembled a local supplemental CSO team 
to discuss the LTCP and Bayonne’s efforts under the NJPDES permit. These  local meetings 
were held  in conjunction with  the PVSC’s  regional Supplemental CSO  team meetings. The 
details of the public participation process and the associated outreach program activities have 
been documented  in  the  January 2019  revision of  the Public Participation Process Report 
submitted to NJDEP. 
 
Thus far, the regional Supplemental CSO team public meetings have continued being held and 
the  supplemental  CSO  teams’ members  have  been  encouraged  to  provide  feedback  on 
further LTCP development milestone deliverables, including the Development and Evaluation 
of Alternatives. In this regard, the City of Bayonne has encouraged public participation at their 
Alternative Evaluation Workshop held on December 11, 2018 where two members from the 
local supplemental CSO group, who are also  involved with  the Bayonne Water Guardians, 
attended  the workshop  conducted  at  the  office  of  SUEZ,  Bayonne.  Further  the  City  has 
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presented its CSO alternatives evaluation approach in tandem with other permittees at the 
March 7, 2019 regional supplemental CSO pubic meeting (Session ‐11) held at the NJTPA’s 
conference room. The majority of comments received thus far have been verbal comments, 
some of which are related to application of GI. To date, the City of Bayonne has not received 
any comments on any of the draft LTCP submittals provided to the supplemental CSO team 
members for review and feedback. It is anticipated that Bayonne will present the results of 
alternatives evaluation in one additional regional supplemental CSO team public meeting to 
discuss and address public comments in the NJDEP submittal, as it would be necessary.  

D.1.5  Performance Considerations 

CSO controls must, when implemented, provide the required performance results relative to 
the  CSO  control  objectives.  The  ability  of  a  candidate  control  alternative  to  achieve 
performance objectives is of primary importance to the evaluation process. The US EPA’s CSO 
Policy requires CSO permittees to evaluate alternatives for a reasonable range of control to 
reduce  or  eliminate  CSO  discharges, with  the  ultimate  goal  that  receiving waters  attain 
applicable water‐quality  standards  and  support  designated  uses  of  the waterbodies  that 
receive the CSO discharges. EPA describes two approaches toward that goal: a “Presumptive 
Approach”  and  a  “Demonstration  Approach.”  The  Presumptive  Approach  focuses  on 
reductions  of  CSO  discharges, while  the  Demonstration  Approach  focuses  on  the water 
quality. 
 
Bayonne’s CSOs discharge to waterbodies that meet existing water quality standards. As such, 
CSO control  in Bayonne  is already  in a state  to potentially qualify  for  the “Demonstration 
Approach”.  Nevertheless,  this  alternatives  evaluation  is  analyzing  performance  metrics 
associated with “Presumptive Approach” reductions of CSO discharges.   
 
D.1.5.1  Performance Metrics 
Presumption Approach performance analyses consider if and how alternatives can achieve a 
range of CSO control goals, such as number of CSO events per year, capture of combined 
sewage, or reduction of pathogen discharges. The performance metrics for these goals are 
described in more detail below. 
 
Frequency of CSO Events: The US EPA CSO Control Policy refers  to  the  frequency of “CSO 
events” that occur in a typical hydrologic year as one performance metric. Specifically, this 
“CSO events” metric refers to the number of rainfall events that cause an overflow at one or 
more locations from the CSS, and is separated in time by no fewer than 12 hours from any 
other CSO event. The performance objectives evaluated for this metric are defined as follows: 
 

For the typical hydrologic year, up to: 

 Twenty (20) overflow events   

 Twelve (12) overflow events   

 Eight (8) overflow events   

 Four (4) overflow events   

 Zero (0) overflow events   
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Capture of Combined Sewage for Treatment: The US EPA CSO Control Policy defines another 
performance metric as the capture of combined sewage volumes for treatment. Expressed as 
a percentage of the total combined sewage generated during wet weather on an annual basis, 
this metric  refers  to  the degree  to which  volumes of  combined  sewage  are  captured  for 
treatment,  versus  overflow.  US  EPA  indicates  that  attainment  of  85  percent  capture  is 
typically sufficient for receiving waterbodies to meet water‐quality standards. Accordingly, 
the  performance  objective  associated with  this metric  is  85  percent  volume  capture  of 
combined sewage. 
 
PVSC (2019a, PVC) has determined that Bayonne and the other Hudson County communities 
of North Bergen and Jersey City must reduce CSO volume by 59 percent in order to achieve 
the 85% volume capture performance metric.  For Bayonne, a 59 percent reduction equates 
to an allowable CSO discharge of 306 MG per year, down from the Baseline CSO discharge of 
748 MG per year. 
 
Removal of Pollutants of Concern: The US EPA CSO Control Policy defines  the removal of 
pollutants as another performance metric for CSO control. US EPA  indicates that removing 
pollutants of concern to the same degree as would be removed through 85 percent capture 
of combined sewage volume is typically sufficient for receiving waterbodies to meet water‐
quality  standards.  Accordingly,  the  performance  objective  associated with  this metric  is 
removal of pathogens  to a  level equivalent  to  the capture of 85 percent of  the combined 
sewage volume noted above. 
 
For Bayonne, a 59 percent reduction of pathogens would provide the equivalent reduction to 
a 59 percent  reduction  in untreated CSO volume, assuming  that pathogen concentrations 
typically align with the event‐mean concentration. This  is a conservative assumption when 
implementing many CSO‐control  alternatives,  such  as  storage,  if  the  initial  portion  of  an 
overflow event  is  fully  captured  and  the  later portion of  the event bypasses  the  storage 
facility. Treatment alternatives can also  implement chemical dosing based on “first  flush” 
concentrations to ensure sufficient pathogen removal. 
 
D.1.5.2  Assessment of Performance Metrics 
A  calibrated  hydrologic/hydraulic  (H&H) model  of  the  CSS  can  be  a  powerful  tool when 
evaluating and comparing the performance of proposed CSO‐control alternatives. An H&H 
model simulates the expected performance of the CSS under hypothetical conditions, such as 
a design  storm or with certain proposed CSO‐control  in place. A properly calibrated H&H 
model can determine each of the metrics listed above, as well as other relevant information, 
such  as  risk of  flooding of basements or  streets. The H&H model  applied  in  this  study  is 
described in prior reports associated with the current study (2019, PVSC). Figure D‐1 presents 
a map of the major sewer‐system elements that comprise the Bayonne model.  
 
For the purposes of evaluating performance of various alternatives, the model must employ 
certain conditions in all model simulations so that the results can be compared to each other. 
First, model calculations must use the same “typical‐year” hydrologic condition, defined as 
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the rainfall recorded in 2004 at Newark Airport in Newark, New Jersey (2018b, PVSC). Second, 
model simulations must reflect conditions during the 2045 build year, and therefore reflect 
anticipated demographic conditions (e.g., population, sanitary flow) at that time, as described 
previously in Section B. Together, these conditions are referred to as the “future baseline” or 
“Baseline”  condition,  in  order  to  avoid  confusion with model  calculations  performed  for 
“existing” conditions.  
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Figure D‐1: Bayonne Combined Sewer System Model Elements 
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D.2  PRELIMINARY CONTROL PROGRAM ALTERNATIVES  

Section  C  described  the  screening  of  CSO  control  technologies  performed  to  identify 
measures  for  further  evaluation.  This  section  presents  those  evaluations  for  each  of  the 
following technologies identified in Section C: 
 

 Water Conservation   

 Green Infrastructure 

 Additional Conveyance 

 Sewer Separation (complete) 

 Regulator Modifications (including Real Time Control) 

 Outfall Consolidation / Relocation 

 Storage (including in‐line, off‐line tanks, off‐line tunnels, and a regional tunnel) 

 Disinfection 

D.2.1  Water Conservation  

Water conservation can reduce sanitary flow in the collection system, thereby increasing the 
conveyance capacity available during wet weather. To evaluate the potential impact of water 
conservation  in  the City, analyses assume a 10%  reduction of base  (sanitary dry‐weather) 
flows. As presented  in Table D‐1, modeling analyses  indicate that such a reduction  in base 
flows would reduce annual CSO volume by about 10 MG (1.3%) and would have no impact on 
the CSO‐event count.  
 
Due to the minimal impact of water conservation on CSO‐event frequency and volume, this 
analysis focuses on other control technologies with more significant impacts.   

   

                                                 June 2019
Regional DEAR Appendix Page 155 of 918 



 

 
CITY  OF  BAYONNE  |  DEVELOPMENT  &  EVALUATION  OF  ALTERNATIVES  REPORT   33 

Table D‐1 | Impacts of Water Conservation for CSO Control Objectives 

Outfall 

CSO Event Frequency (CSO Events/yr)  CSO Volume (MG/yr) 

Baseline  10% Water Conservation  Baseline  10% Water Conservation 

BA001  52  51  380.0  373.3 

BA002  10  10  12.0  12.0 

BA003  24  24  6.9  6.8 

BA004  4  4  0.2  0.2 

BA006  38  37  12.3  12.2 

BA007  32  32  55.7  55.3 

BA008  18  18  5.9  5.8 

BA009  25  24  3.1  3.1 

BA010  31  31  15.3  15.2 

BA011  32  32  5.1  5.1 

BA012  37  37  11.5  11.5 

BA013  17  17  0.5  0.5 

BA014  32  32  13.2  13.2 

BA015  46  46  45.4  45.0 

BA016  32  31  5.7  5.6 

BA017  54  54  51.9  51.1 

BA018  45  45  13.7  13.6 

BA019  31  31  34.9  34.6 

BA020  30  30  9.6  9.5 

BA021  42  41  53.0  52.6 

BA022  0  0  0.0  0.0 

BA024  7  7  0.4  0.4 

BA026  8  8  1.3  1.3 

BA028  1  1  0.0  0.0 

BA029  24  24  7.4  7.4 

BA030  14  14  1.6  1.5 

BA034  7  7  0.2  0.2 

BA037  8  8  1.1  1.1 

Total  60  60  748.0  738.1 

Reduction1 
 

0.0%    1.3% 
 

(1) Reduction indicates reduction of total as a percentage from Baseline. 
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D.2.2  Green Infrastructure 

In  order  to  evaluate  the  potential  impact  of  widespread  implementation  of  Green 
Infrastructure (GI), modeling analyses were applied to quantify the reduction from Baseline 
of CSO count and volume resulting from two different levels of GI‐implementation. The first 
level of GI implementation involves elimination of runoff from the first inch of rainfall falling 
on 5% of the impervious surfaces in Bayonne, and the second involves elimination of runoff 
from  the  first  inch of rainfall on 10% of  the  impervious surfaces. These  two control  levels 
represent what has been found to be reasonably achievable, and what was initially targeted, 
respectively, given efforts to successfully site and install GI projects in New York City. While 
these achievable  levels are consistent with anecdotal reports from other municipalities, GI 
implementability  can  vary  depending  on  site  availability,  specific  site  characteristics,  and 
performance goals.  
 
Impervious surfaces  (including  rooftops, streets, sidewalks, parking  lots)  in Bayonne cover 
approximately 1,000 acres. Table D‐2 summarizes the results of modeling to determine the 
impacts of GI. Compared to Baseline, control of runoff from 5% of the  impervious area (or 
~50 acres) reduces CSO volumes by about 25 MG (~3.4%), and decreases the CSO‐event count 
by 1 (<2%). Control of runoff from 10% of the impervious area (or ~100 acres) reduces CSO 
volumes by 50 MG  (~6.7%), and decreases  the CSO‐event  count by 1  (that  is, no  further 
decrease in CSO‐event count from the 5% control level).  
 
Because GI can achieve relatively small reductions of CSO frequency and volume that fall short 
of desired performance objectives on its own, GI is considered a “complementary” solution. 
Specific  GI  applications  will  be  evaluated  in  combination  with  other  alternatives  during 
development of the final selected alternatives.  
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Table D‐2 | Impact on CSO Discharges of GI to Control Runoff from First Inch of Rain on 5% and 10% of 
Impervious Area 

Outfall 

CSO Events (count/yr)  CSO Volume (MG/yr) 

Baseline 

GI for 5% of 
Impervious 

Area 

GI for 10% of 
Impervious 

Area  Baseline 

GI for 5% of 
Impervious 

Area 

GI for 10% of 
Impervious 

Area 

BA001  52  52  51  380.0  368.1  356.2 

BA002  10  9  9  12.0  11.6  11.2 

BA003  24  24  24  6.9  6.5  6.3 

BA004  4  4  4  0.2  0.2  0.2 

BA006  38  37  35  12.3  11.8  11.4 

BA007  32  31  31  55.7  53.6  51.6 

BA008  18  18  17  5.9  5.6  5.3 

BA009  25  23  23  3.1  2.9  2.8 

BA010  31  31  31  15.3  14.8  14.2 

BA011  32  32  32  5.1  4.9  4.7 

BA012  37  36  34  11.5  11.1  10.7 

BA013  17  15  14  0.5  0.5  0.4 

BA014  32  32  32  13.2  12.8  12.4 

BA015  46  45  44  45.4  43.8  42.2 

BA016  32  31  30  5.7  5.4  5.3 

BA017  54  53  53  51.9  50.3  48.6 

BA018  45  44  44  13.7  13.2  12.7 

BA019  31  31  31  34.9  33.6  32.3 

BA020  30  29  28  9.6  9.2  8.8 

BA021  42  41  38  53.0  51.4  49.7 

BA022  0  0  0  0.0  0.0  0.0 

BA024  7  7  7  0.4  0.4  0.4 

BA026  8  8  7  1.3  1.2  1.1 

BA028  1  1  1  0.0  0.0  0.0 

BA029  24  23  23  7.4  7.0  6.7 

BA030  14  14  14  1.6  1.5  1.4 

BA034  7  7  5  0.2  0.2  0.2 

BA037  8  8  8  1.1  1.1  1.1 

Total  60  59  59  748.0  722.8  697.8 

Reduction1     1.7%  1.7%     3.4%  6.7% 
 

(1) Reduction indicates reduction of total as a percentage from Baseline. 
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D.2.3   Additional Conveyance of Wastewater 

Increasing the conveyance of wastewater to the STP can reduce overflows from the CSS. The 
City is currently under agreement (1986, PVSC) to limit the peak wastewater flow rate that it 
can send to PVSC for treatment to 17.6 MGD from the Oak Street Pump Station. Although the 
nominal capacity of the Oak Street Pump Station is 40 MGD, analyses indicate that undersized 
portions of about 7 miles of the City’s force main limit its hydraulic capacity.  
 
This analysis evaluated the  impact of two  increased conveyance  levels on CSO discharges.. 
Conveying 20 MGD represents the maximum possible flow rate through Bayonne’s existing 
force main  in order  to maintain velocities of  less  than 10  feet per  second,  irrespective of 
capacities  further  downstream  to  PVSC’s  facilities.  Conveying  40  MGD  represents  the 
maximum possible  flow rate  if all undersized segments of the  force main  (including about 
4,400  feet of 24‐inch diameter pipe and about 1,600  feet of 30‐inch diameter pipe) were 
upsized to 36 inches to match the rest of the force main.  
 
As shown in Tables D‐3 and D‐4, results of the modeling analyses indicate that increasing the 
peak conveyance rate to 20 MGD, the  impact on the frequency and volume of CSO events 
would be minor. Increasing the peak conveyance rate to 40 MGD would reduce CSO volumes 
by over 30%, but would not reduce CSOevent frequencies, which are driven by outfalls that 
are independent of hydraulics at the Oak Street Pump Station. 
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Table D‐3 | Impact of Increased Conveyance Capacity on CSO‐Event Frequency 

CSO 
Outfall 

CSO‐Event Frequency (count/yr) by Outfall for Conveyance Scenarios 

Baseline Conveyance1 

(17.6 MGD) 
Increased Conveyance1 

(20 MGD) 
Increased Conveyance1 

(40 MGD) 

BA001  52  50  34 

BA002  10  10  9 

BA003  24  24  22 

BA004  4  4  3 

BA006  38  36  34 

BA007  32  32  32 

BA008  18  18  12 

BA009  25  24  24 

BA010  31  31  27 

BA011  32  32  32 

BA012  37  37  37 

BA013  17  17  17 

BA014  32  32  32 

BA015  46  46  46 

BA016  32  32  31 

BA017  54  54  54 

BA018  45  45  45 

BA019  31  31  31 

BA020  30  30  30 

BA021  42  41  42 

BA022  0  0  0 

BA024  7  7  7 

BA026  8  8  8 

BA028  1  1  1 

BA029  24  24  24 

BA030  14  14  14 

BA034  7  7  7 

BA037  8  8  8 

Total2  60  60  60 

Reduction3     0%  0% 
 

(1) Conveyance capacity refers to maximum flow diversion to PVSC from Oak Street Pump Station. 

(2) Total represents City‐wide value. Individual outfalls may not discharge during the same CSO events, so City‐wide 

count does not necessarily equal maximum count of individual outfalls.  

(3) Reduction indicates reduction of total as a percentage from Baseline. 
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Table D‐4 | Impact of Increased Conveyance Capacity on CSO Volume 

CSO 
Outfall 

CSO Volume (MG/yr) by Outfall for Conveyance Scenarios 

Baseline Conveyance1 
(17.6 MGD) 

Increased Conveyance1 
(20 MGD) 

Increased Conveyance1 
(40 MGD) 

BA001  380.0  348.3  170.2 

BA002  12.0  11.9  10.6 

BA003  6.9  6.7  5.4 

BA004  0.2  0.2  0.1 

BA006  12.3  11.9  9.2 

BA007  55.7  55.0  50.6 

BA008  5.9  5.3  2.6 

BA009  3.1  3.0  2.7 

BA010  15.3  14.9  11.5 

BA011  5.1  5.1  5.0 

BA012  11.5  11.5  11.5 

BA013  0.5  0.5  0.5 

BA014  13.2  13.2  13.2 

BA015  45.4  45.4  45.4 

BA016  5.7  5.7  5.7 

BA017  51.9  51.9  51.9 

BA018  13.7  13.7  13.7 

BA019  34.9  34.9  34.9 

BA020  9.6  9.6  9.6 

BA021  53.0  52.8  51.5 

BA022  0.0  0.0  0.0 

BA024  0.4  0.4  0.4 

BA026  1.3  1.3  1.3 

BA028  0.0  0.0  0.0 

BA029  7.4  7.4  7.4 

BA030  1.6  1.5  1.5 

BA034  0.2  0.2  0.2 

BA037  1.1  1.1  1.0 

Total2  748.0  713.7  517.8 

Reduction3    4.6%  30.8% 
 

(1) Conveyance capacity refers to maximum flow diversion to PVSC from Oak Street Pump Station. 

(2) Total indicates City‐wide value.  

(3) Reduction indicates total as a percentage from Baseline.    
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D.2.4   Sewer Separation  

Sewer separation has been considered in the past as a means to eliminate the occurrence of 
CSO  in  the City. A prior  study  (2007, HMM)  investigated how complete  separation of  the 
existing combined sewer might be best achieved. That study suggested complete separation 
could be achieved by installing new sanitary sewers connected to the existing interceptors, 
rerouting  the appropriate private connections  into  the new sanitary sewers, and plugging 
regulator connections draining to the interceptor. The analysis assumed that private service 
laterals  connect  via  collector  sewers  rather  than  directly  to  an  interceptor,  and  that  the 
interceptors have adequate conveyance capacity (reasonable, as they already transport all 
sanitary  flows),  and  that  all  existing  pipes  are  in  satisfactory  condition.  Newly  installed 
sanitary  sewers would connect  to existing  interceptors  to convey  flows  to  the Oak Street 
Pump  Station  and  then  to  PVSC’s  STP  for  treatment.  Stormwater  entering  the  former 
combined sewers would be conveyed via the former regulator structures (after disconnection 
from the interceptors) to discharge through existing outfalls to receiving water. 
 
Complete separation of combined sewers would eliminate CSOs. However, to the extent that 
the existing CSS captures stormwater, separation would increase discharges of stormwater. 
Stormwater discharges from municipal separate stormwater sewers are subject to current 
and future MS4 permitting requirements.  

D.2.5   Regulator Modifications  

Regulator modifications were evaluated to assess the potential for utilizing in‐line storage to 
reduce CSO discharges. For the purposes of this evaluation, the potential  impact of raising 
weir‐crest elevations by 6 inches at existing regulators. The idea behind low‐cost action is that 
it could enable more of the volume in the pipes upstream of each regulator to store combined 
sewage within  the  system,  rather  than  to allow  that  volume  to overflow. However, H&H 
model results show raising regulator weirs did not change CSO‐event counts and only slightly 
changed  the  CSO  volume  (~0.1%),  primarily  re‐distributing  CSO  to  other  outfalls. More 
importantly, raising weirs increased water levels within the CSS, which in turn can increase 
the possibility of  flooding basements or  streets. Although  adjustable weirs  controlled  via 
telemetered  sensors  and  Real  Time  Control  could  be  used  to mitigate  the  risks  of  such 
flooding, the minor potential benefits do not warrant the additional expense and risk of such 
measures.  
 
These results confirm the findings of prior studies (2007, HMM) that little if any in‐line storage 
is available  in the City’s CSS, due to the pipe sizes and slopes (see Section C.5). Because of 
these findings, regulator modifications for in‐line storage will not be evaluated further. 

D.2.6  Outfall Consolidation/Relocation  

Outfall consolidation/relocation can sometimes be applied to reduce the number of outfall 
locations,  CSO events, and/or CSO discharges to certain areas. This analysis considers outfall 
consolidation/relocation in combination with other alternatives, such as off‐line storage tanks 
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and  tunnels. Outfall  consolidation/relocation  is  discussed  as  applicable  in  those  sections, 
which follow. 

D.2.7   Storage  

Storage technologies prevent CSO discharges by detaining combined sewage until such time 
that available capacity for conveyance  in the CSS and treatment at the PVSC STP. As such, 
storage technologies are evaluated based upon the performance objectives related to the 
volume and frequency of CSO discharges.  
 
Two forms of storage technology are evaluated: in‐line and off‐line storage. In‐line storage 
typically  drains  back  passively  as  capacity  in  the  CSS  becomes  available. Off‐line  storage 
typically requires pumping to dewater some or all of the stored volume back  into the CSS 
when capacity becomes available.  
 
In‐Line  Storage:  The  potential  for  in‐line  storage  is  described  above  under  Regulator 
Modifications. Due to insufficient available storage capacity, in‐line storage was not found to 
represent a viable CSO‐control alternative in Bayonne. 
 
Off‐line Storage Tanks: Off‐line storage tanks are typically constructed below grade to take 
advantage of gravity to fill the tanks rather than to rely on pumping, which would need to be 
sized  to keep up with  the highly variable  inflows during wet weather; dewatering  can be 
accomplished over longer periods of time up to three days, to avoid septic conditions (2019b, 
G&H) and therefore can involve lower‐capacity pumps. Below‐grade facilities can also have a 
reduced visible  impact, and can provide opportunities for other above‐grade uses, such as 
parking facilities or recreational fields.  
 
In addition to the above‐mentioned requirement that off‐line storage facilities be dewatered 
within three days, dewatering cannot cause the City’s total wastewater flow rate to exceed 
hydraulic or contracted  limits. According to an existing agreement with PVSC, the City can 
send wastewater  to PVSC’s  treatment  facilities at a peak  rate of no more  than 17.6 MGD 
(1986, PVSC). Based on its diameter, the existing Bayonne force main is hydraulically limited 
to approximately 20 MGD (2018, HDR). Replacement of approximately 6,000  linear feet of 
the force main would be required to bring its entire length up to a consistent diameter of 36 
inches, as necessary to hydraulically convey up to about 40 MGD. As described below, all of 
these conveyance rates are considered in the evaluation of off‐line storage facilities.  
 
The sizing of storage tank facilities to meet performance objectives is based upon continuous 
model simulations to account not only for the volume of CSO to be captured during each CSO 
event, but also whether or not stored volumes can be dewatered prior to the next CSO event 
in  order  to  avoid  tank  overflow. Results  of  the modeling  analyses  provide  tank‐overflow 
frequency and volume for a given tank capacity.  
 
Storage Tanks at  Individual Outfalls: Table D‐5 summarizes  the results of an  initial set of 
modeling  analyses  performed  to  determine  tank  sizes  required  to  achieve  each  CSO‐
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frequency target (20, 12, 8 and 4 per year) at each outfall, without regard to available capacity 
of the CSS for dewatering of any particular tank. However, modeling analyses indicate that, 
given  the dewatering  limitations described above, only  the 20 CSO‐event/yr performance 
objective can be met on a City‐wide basis with the current pumping limitation of 17.6 MGD 
at the Oak Street Pump Station. Assuming that the hydraulically possible rate of 20 MGD at 
the Oak Street Pump Station would be allowed, the 12 CSO‐Event/yr performance objective 
could also be met on a City‐wide basis. More stringent performance objectives, such as the 
8‐ and 4 CSO events/yr targets, would require a conveyance capacity of 40 MGD from the Oak 
Street pump station and its force main, with a possible need for capacity improvement within 
other portions of the collection system. 
 
Table  D‐5  |  Off‐Line  Storage  Tank  Sizes  Required  at  Individual  Outfalls  to  Achieve  CSO‐

Frequency Goals 

Outfall 

Off‐Line Storage Tank Volumes (MG) Required at 
Individual Outfalls to Achieve CSO‐Event Goals, by Outfall1 

20 CSO Events/year  12 CSO Events/year  8 CSO Events/year  4 CSO Events/year 

BA0012  13.0  18.6  21.6  22.3 

BA002  0.3  0.9  1.7  1.7 

BA003  0.3  0.3  0.3  0.5 

BA004  0.0  0.0  0.0  0.0 

BA006  0.8  0.8  0.8  0.8 

BA007  1.9  2.2  3.0  3.3 

BA008  0.2  0.4  0.6  0.8 

BA009  0.1  0.2  0.2  0.2 

BA010  0.3  0.7  1.0  1.1 

BA011  0.2  0.2  0.3  0.3 

BA012  0.4  0.5  0.6  0.6 

BA013  0.0  0.0  0.0  0.0 

BA014  0.3  0.4  0.6  0.7 

BA015  1.0  1.5  2.1  2.1 

BA016  0.1  0.3  0.4  0.4 

BA017  1.4  2.1  2.6  2.6 

BA018  0.3  0.5  0.6  0.0 

BA019  1.0  1.0  1.5  2.1 

BA020  0.4  0.4  0.5  0.7 

BA021  0.9  1.8  2.5  3.0 

BA022  0.0  0.0  0.0  0.0 

BA024  0.0  0.0  0.1  0.1 

BA026  0.0  0.2  0.2  0.2 

BA028  0.0  0.0  0.0  0.0 

BA029  0.4  0.5  0.7  0.7 

BA030  0.1  0.2  0.2  0.2 

BA034  0.0  0.0  0.0  0.0 

BA037  0.0  0.1  0.1  0.2 

Total  23.5  33.8  42.4  44.8 
 

(1) Zero values indicate performance metric is already being met. 

(2) About 3.5 MG of existing tankage is available at the former Bayonne wastewater treatment plant at Oak Street. 
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D.2.8  Storage Tanks at Consolidated Locations 

Recognizing the operational and financial benefits of consolidating nearby tanks to reduce 
the number of storage facilities, a preliminary analysis was performed to optimize the number 
and  size of  storage  tanks necessary  to  achieve performance objectives. This optimization 
applied OptimaticsTM software to the balance between the cost savings of having fewer tanks 
versus  the additional  cost of  conveyance  infrastructure  required  to  transport wastewater 
from existing overflow locations to more distant tank locations. The results of the analyses 
indicate  that consolidating off‐line storage  tanks  to nine  (9) sites, as shown  in Figure D‐2, 
represents  an  optimal  number  and  location  of  storage  facilities.  Table  D‐6  shows which 
outfalls would be consolidated, the consolidated outfall name, and the name of the closest 
existing outfall to the consolidated outfall (as referenced in the H&H model). Preliminary tank 
storage volumes  for each of  the  frequency  targets  (20, 12, 8, and 4 events per year) are 
presented in Table D‐7 for the consolidated outfall locations. In the subsequent CSO count 
and overflow tabulations (Tables D‐8 and D‐9), results for the consolidated outfalls are shown 
for the closest existing outfall  (reference Table D‐6)  for comparison to the Baseline model 
results. Due to the dewatering constraints previously stated, achieving  fewer than 12 CSO 
events per year requires extensive upgrades of the force main to enable wastewater pumping 
flow rates, as described for the conveyance alternative.   
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Figure D‐2: Consolidated Off‐Line Storage Tank Locations 
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Table D‐6 | Existing and Consolidated Outfalls for Storage Tank Alternatives 

Consolidated Outfall Name  Nearest Existing Outfall  Consolidated Outfalls 

F_ST_01  BA017  BA016, BA017, B018, BA019, BA026, BA028 

F_ST_02  BA029  BA029, BA030 

F_ST_03  BA020  BA020 

F_ST_04  BA007  BA006, BA007 

F_ST_05  BA015  BA013, BA014, BA015 

F_ST_06  BA022 
BA003, BA004, BA009, BA010, BA022, BA024, 
BA037 

F_ST_07  BA011  BA011, BA012, BA034 

F_ST_08  BA021  BA021 

F_ST_09  BA001  BA001, BA002, BA008 
 

Note : Refer to Figure D‐2 for tank and outfall locations. 

 

Table D‐7 | Size of Consolidated Storage Tanks Required to Achieve Targeted CSO‐Event Frequency 

Outfall1 

Consolidated Off‐Line Storage Tank Volume (MG)  
Required to Achieve CSO‐Event Frequency, by Location 

20 CSO 
Events/year 

12 CSO 
Events/year 

8 CSO 
Events/year 

4 CSO 
Events/year 

ST_01  3.0  4.1  5.4  5.4 

ST_02  0.4  1.1  1.0  1.9 

ST_03  0.2  0.6  0.6  1.0 

ST_04  6.8  7.4  10.2  10.8 

ST_05  1.0  1.5  1.7  1.9 

ST_06  1.5  1.6  2.3  2.7 

ST_07  0.5  0.8  0.8  1.3 

ST_08  1.2  2.1  2.1  3.3 

ST_09  4.9  7.7  13.8  13.8 

Existing Tank OSPS  3.5  3.5  3.5  3.5 

Citywide Total  22.8  30.5  41.5  45.6 
 

(1) Refer to Figure D‐2 for tank and outfall locations. 

(2) Approximately 3.5 MG of storage tankage is available at the former Bayonne wastewater treatment plant at Oak Street. 
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Table D‐8 | Annual CSO‐Event Frequency by Outfall for Consolidated Tank Storage Alternatives 

CSO 
Outfall 

CSO‐Event Frequency (count/yr) by Outfall  
with Consolidated Storage Tanks to Achieve: 

Baseline 
20 CSO 

Events/yr1 
12 CSO 

Events/yr2 
8 CSO 

Events/yr3 
4 CSO 

Events/yr3 

BA001  52  14  7  1  1.0 

BA002  10  *  *  *  * 

BA003  24  *  *  *  * 

BA004  4  *  *  *  * 

BA006  38  *  *  *  * 

BA007  32  12  12  2  1.0 

BA008  18  *  *  *  * 

BA009  25  *  *  *  * 

BA010  31  *  *  *  * 

BA011  32  10  4  4  0.0 

BA012  37  *  *  *  * 

BA013  17  *  *  *  * 

BA014  32  *  *  *  * 

BA015  46  17  9  5  2.0 

BA016  32  *  *  *  * 

BA017  54  11  10  4  4.0 

BA018  45  *  *  *  * 

BA019  31  *  *  *  * 

BA020  30  9  2  1  0.0 

BA021  42  10  5  5  2.0 

BA022  0  13  10  2  2.0 

BA024  7  *  *  *  * 

BA026  8  *  *  *  * 

BA028  1  *  *  *  * 

BA029  24  9  4  3  1.0 

BA030  14  *  *  *  * 

BA034  7  *  *  *  * 

BA037  8  *  *  *  * 

Total4  60  19  12  7  4 

Reduction5    68%  80%  88%  93% 
 

(*) Indicates outfall consolidation per Table D‐6. 

(1) 20 CSO‐events/yr can be achieved with existing 17.6 MGD peak flow at Oak Street PS. 

(2) 12 CSO‐events/yr can be achieved with upgrade to 20.0 MGD at Oak Street PS. 

(3) 8 and 4 CSO‐events/yr can be achieved with upgrade to 40.0 MGD at Oak Street PS. 

(4) Total indicates City‐wide values. Outfalls do not necessarily overflow during the same storms, so the city‐wide values do 

not necessarily equal the highest frequency outfall. 

(5) Reduction indicates CSO‐event frequency reduction as a percentage from Baseline. 
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Table D‐9 | Annual CSO Volume by Outfall for Consolidated Tank Storage Alternatives 

CSO 
Outfall 

CSO Volume (MG/yr) by Outfall  
with Consolidated Storage Tanks to Achieve: 

Baseline 
20 CSO 

Events/yr1 
12 CSO 

Events/yr2 
8 CSO 

Events/yr3 
4 CSO 

Events/yr3 

BA001  380.0  62.6  26.5  0.2  0.1 

BA002  12.0  *  *  *  * 

BA003  6.9  *  *  *  * 

BA004  0.2  *  *  *  * 

BA006  12.3  *  *  *  * 

BA007  55.7  41.1  35.6  9.3  8.3 

BA008  5.9  *  *  *  * 

BA009  3.1  *  *  *  * 

BA010  15.3  *  *  *  * 

BA011  5.1  4.2  1.3  0.9  0.0 

BA012  11.5  *  *  *  * 

BA013  0.5  *  *  *  * 

BA014  13.2  *  *  *  * 

BA015  45.4  12.3  5.5  3.7  2.9 

BA016  5.7  *  *  *  * 

BA017  51.9  26.7  15.6  9.3  9.3 

BA018  13.7  *  *  *  * 

BA019  34.9  *  *  *  * 

BA020  9.6  3.5  0.4  0.3  0.0 

BA021  53.0  12.1  4.9  4.2  0.3 

BA022  0.0  11.7  9.5  2.8  2.2 

BA024  0.4  *  *  *  * 

BA026  1.3  *  *  *  * 

BA028  0.0  *  *  *  * 

BA029  7.4  7.4  2.6  1.9  0.3 

BA030  1.6  *  *  *  * 

BA034  0.2  *  *  *  * 

BA037  1.1  *  *  *  * 

Total3  748.0  181.7  101.9  32.7  23.4 

Reduction4     75.7%  86.4%  95.6%  96.9% 
 

(*) Indicates outfall consolidation per Table D‐6. 

(1) 20 CSO‐events/yr can be achieved with existing 17.6 MGD peak flow at Oak Street PS. 

(2) 12 CSO‐events/yr can be achieved with upgrade to 20.0 MGD at Oak Street PS. 

(3) 8 and 4 CSO‐events/yr can be achieved with upgrade to 40.0 MGD at Oak Street PS. 

(4) Total indicates City‐wide values.  

(5) Reduction indicates CSO volume reduction as a percentage from Baseline. 
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D.2.9 Storage Tunnels 

Off‐Line Deep‐Tunnel Storage: Like off‐line storage tanks, deep tunnel storage facilities are 
also primarily below grade, but require vertical shafts to the surface for ventilation, filling, 
dewatering,  and maintenance  access.  Deep  tunnels  also  share  the  restrictions  regarding 
dewatering time and flow rate as previously described for off‐line storage tanks.  
 

Deep Tunnel Configurations in Bayonne: Deep tunnels represent a form of “linear storage” 
and  as  such  typically provide  storage  for overflows  that would otherwise discharge  from 
numerous outfalls. Because different outfalls can overflow at different  times,  tunnels can 
sometimes enable a tunnel to be sized with a somewhat smaller storage capacity than the 
sum of multiple tanks. However, as with off‐line storage tanks, dewatering and wastewater‐
flow limitations preclude the feasibility of achieving fewer than 12 CSO events per year.  
 

Three different deep‐tunnel configurations were evaluated. Initially, a single tunnel aligned 
along the shoreline was assumed such that each existing outfall would deliver its overflow via 
its own drop shaft to the tunnel. This configuration represents a high‐end cost due to the 
length  of  the  tunnel  as  well  as  the maximum  number  of  drop  shafts.  Then,  a  second 
configuration  was  developed,  this  time  consolidating  drop  shafts  to  the  same  nine  (9) 
locations determined for storage tanks. Finally, a third configuration was developed, again 
with  the  nine  consolidated  drop  shafts,  but  this  time  using  three  independent  tunnel 
segments  rather  than  a  single  tunnel.  Each  of  these  configurations  represents  similar 
performance to the consolidated off‐line tank scenario described above, but at a different 
cost, as described in Section D.2.9. 
 

Regional  Deep  Tunnel:  The  City  also  cooperated  with  North  Bergen  and  Jersey  City, 
neighboring municipalities that also send flows through a shared force main, to consider the 
possibility of utilizing a regional off‐line storage tunnel for CSO flows from North Bergen, the 
western side of Jersey City, and Bayonne. To intercept CSO discharges, an analysis considered 
a regional tunnel extending roughly 18 miles, from the northern end of North Bergen to the 
southern end of Bayonne, at a vertical depth of about 120  ft below ground. The  regional 
tunnel would be dewatered to the Jersey City West Side Pump Station (JCWSPS), assuming 
the maximum rate that wastewater can be sent to PVSC’s STP is 45.4 MGD (as indicated in 
the hydraulic model). With this dewatering limitation, tunnels are feasible to achieve the 20 
and  12‐CSOevent  frequency  performance  objectives,  but  not  the  8,  4,  or  0‐CSO‐event 
frequency objectives (the stored volumes cannot be dewatered quickly enough). Because the 
costs of  the  feasible  tunnel alternatives exceeded  the costs of other  feasible options  that 
would not have the additional complication of sharing ownership, this alternative was not 
evaluated further. 

D.2.10 Disinfection Technologies 

As NJDEP confirmed in meetings with the CSO Group, pathogens represent the pollutant of 
concern for CSO discharges. Accordingly, disinfection of CSO satisfies CSO‐control objectives. 
For the purposes of this analysis, disinfection facilities are sized for removal of 99.9 percent 
(“3‐log  reduction”)  of  pathogens  for  full  treatment.  Sizing  of  disinfection  facilities  is 
determined via selection of the design peak CSO‐flow rate, which affects contact time and 
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dosage of the disinfection agent (2018a, PVSC). Flow‐paced dosing achieves disinfection while 
minimizing chemical costs.  
 

As  described  in  Section C.8,  PAA  disinfection  offers  significant  potential  advantages over 
other disinfection technologies. Due its relatively small space requirements, PAA disinfection 
facilities can be implemented upstream of each CSO outfall, at a location between the existing 
regulator and the existing netting facility. Recognizing the fact that Bayonne already meets 
the  water  quality  standards  for  pathogens  and  that  smaller  space  requirements  and 
significant (~75%) cost savings could be realized if the disinfection facility  is not provided with 
suspended  solids  removal.  Therefore, Bayonne may  consider  disinfection wiothout  solids 
removal.  
 

Disinfection facilities can be sized to meet CSO‐control objectives described in Section D.1.5:  
 

1. To achieve a  certain  level of  service  in  terms of  frequency,  the peak CSO‐flow  rate  is 
selected based upon  the acceptable number of CSO events per year. For example,  to 
achieve full treatment of all CSO events annually, each disinfection facility must be sized 
to handle its annual‐peak CSO‐flow rate; to achieve full treatment of all but 4 CSO events 
annually, the disinfection facilities in the CSS must be sized to so that no more than 4 CSO 
events involve any number of facilities achieving less than full treatment.  

2. To  achieve  a  pollutant‐mass  removal  equivalent  to  85  percent  volume  capture, 
disinfection would allow the same load of pathogens as would discharge with a reduction 
of approximately 59 percent from Baseline conditions (2019a, G&H). 

 

Note that the overall pollutant mass reduction for the frequency objectives may be very high, 
considering that full disinfection is achieved at all times of overflow except during the brief 
periods when the peak CSO‐flow rates are exceeded, and during those periods, disinfection 
still occurs, albeit at rates lower than 99.9 percent. 
 

Table D‐10 summarizes the overall reduction in the number of CSO events and CSO volume, 
with PAA disinfection  facilities sized so that all but 20, 12, 8, 4 and 0 CSO events are  fully 
treated annually, and discharged volumes not fully treated during any 5‐minute interval are 
considered untreated. 
 

Table D‐10 | Impacts of Disinfection for Range of CSO‐Control Objectives 

Disinfection Scenario 
Untreated1 CSO Events  Untreated2 CSO Volume 

Count  Reduction  (MG)  Reduction 

Baseline  60  ‐  748  ‐ 

20 Untreated CSO Events  20  67%  206  72% 

12 Untreated CSO Events  12  80%  91  88% 

8 Untreated CSO Events  8  87%  82  89% 

4 Untreated CSO Events  4  93%  28  96% 

0 Untreated CSO Events  0  100%  0  100% 
 

¹ In this context, a CSO event occurs if the CSO flow rate at any outfall exceeds the design flow rate for 3‐log pathogen 
removal. 

2 In this context, “Untreated CSO Volume” is defined as the sum of discharged volumes during any 5‐minute period 
that exceed the design flow rate for 3‐log pathogen removal.    
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D.2.11 Summary of Cost Opinions 

This Section presents cost opinions associated with each CSO‐control alternative developed 
above. Where possible, costing information is referenced to most recent, common sources 
available  to  members  of  the  NJ  CSO  Group.  Costing  procedures  typically  apply  sizing 
information necessary  to achieve  the performance objectives  (as described earlier  in  this 
Section for individual CSO‐control alternatives), together with cost curves to develop capital 
and  annual  operation  and maintenance  (O&M)  costs.  Life‐cycle  costs  accounting  for  the 
present value (PV) of capital and O&M costs for a 20‐year period are then developed based 
on an interest rate of 2.75%, in accordance with the latest available guidance for permittees 
(2019a, G&H, 2019c, G&H)  
 
Life‐cycle  costs  (again  expressed  as  PV  for  a  20‐year  period  at  2.75%  interest)  are  also 
estimated herein based on “total probable project costs” (PTPCs) to account for additional 
costs associated with installation, non‐component costs (electrical, piping, etc.), and indirect 
costs (freight, permits, etc.) that are not otherwise included. Based on experience with other, 
similar types of projects, we estimated PTPCs through application of a factor of 2.5 on capital 
costs, developed as an approximation of the following factors. Installation was estimated at 
20% of equipment cost, based on experience and industry standards for typical facilities of 
similar  size  and  complexity.  Non‐component  costs  were  estimated  based  on  factors  or 
percentages of equipment costs, including electrical (10%), piping (10%), instrumentation and 
controls ($15,000), and civil site work (25%). These factors account for standard installation 
commodities,  accessories,  steal  supports,  and  standard  testing  support.  Freight  was 
estimated at a lump sum of $20,000. Sales tax was estimated at 8%. Permits were estimated 
at  $20,000.  Start  up,  performance  testing,  operator  training,  and  O&M  manual  were 
estimated at $50,000. Contract overhead and profit includes 29% for part‐time staff (project 
management support, project controls, procurement, quality and safety support), full‐time 
staff  (site  construction  manager  (CM),  site  administration,  standard  CM  travel  pack), 
engineering (administration and legal fees estimated at 10%), and contingency (10% for the 
remaining equipment items and con‐component costs).  
 
D.2.11.1  Water Conservation 
No cost estimates were developed for water‐conservation measures. Water conservation is 
assumed to be an ongoing measure in place through utilization of low water‐use fixtures. 
 
D.2.11.2  Green Infrastructure 
Capital  costs  for  various  GI  technologies  are  based  on  the  latest  available  guidance  for 
permittees (2018a, PVSC). O&M costs for Bioretention technologies are taken as $8,000 per 
managed  acre  (2019c, G&H). O&M  costs  for Porous Pavement  technologies  are  taken  as 
$1,250 per managed acre (2018, NJDEP). Table D‐11 presents a summary of the estimated 
capital, O&M, and 20‐year life‐cycle costs as present value for a variety of GI technologies, as 
implemented to eliminate runoff from the first inch of rainfall on 5% and 10% of impervious 
areas.  Table  D‐12  summarizes  the  range  of  raw  and  PTPC  life‐cycle  costs  for  various GI 
technologies to eliminate runoff from the first inch of rainfall on 5% and 10% of impervious 
areas.  
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Table D‐11 | Capital, 20‐Year O&M, and 20‐Yr Life‐Cycle PV Cost Ranges For Green 
Infrastructure to Control 5 and 10% of Impervious Cover 

Controlled1 
Portion of 
Impervious 

Area 
Green Infrastructure 

Technology 

Min. 
Raw2 
Capital 

Cost ($M) 

Max. 
Raw2 
Capital 

Cost ($M) 

20‐Year 
O&M as 
PV Cost 
($M) 

Min. Raw2 
20‐Yr Life‐
Cycle as PV 

($M) 

Max. Raw2 
20‐Yr Life‐
Cycle as PV  

($M) 

5% 
(~50 acres) 

Rain Garden  4.80  15.25  6.09  10.89  21.34 

Right‐of‐Way Bioswale  7.50  25.00  6.09  13.59  31.09 

Green Roof  24.00  122.00  6.09  30.09  128.09 

Porous Asphalt(3)  13.00  27.25  0.95  13.95  28.20 

Pervious concrete(3)  15.25  30.50  0.95  16.20  31.45 

PICP(3)  6.50  18.50  0.95  7.45  19.45 

10%          
(~100 acre) 

Rain Garden  9.60  30.50  12.18  21.78  42.68 

Right‐of‐Way Bioswale  15.00  50.00  12.18  27.18  62.18 

Green Roof  48.00  244.00  12.18  60.18  256.18 

Porous Asphalt(3)  26.00  54.50  1.90  27.90  56.40 

Pervious concrete(3)  30.50  61.00  1.90  32.40  62.90 

PICP(3)  13.00  37.00  1.90  14.90  38.90 

Controlled1 
Portion of 
Impervious 

Area 
Green Infrastructure 

Technology 

Min. 
 PTPC4 
Capital 
Cost (M) 

Max. 
PTPC4 
Capital 
Cost (M) 

20‐Year 
O&M as 
PV Cost 
(M) 

Min PTPC4 
20‐Yr Life‐
Cycle as PV 

(M) 

Max PTPC4 
20‐Yr Life‐
Cycle as PV 

(M) 

5% 
(~50 acres) 

Rain Garden   12.00    38.13    6.09    18.09    44.22  

Right‐of‐Way Bioswale   18.75    62.50    6.09    24.84    68.59  

Green Roof   60.00    305.00    6.09    66.09    311.09  

Porous Asphalt(3)   32.50    68.13    0.95    33.45    69.08  

Pervious concrete(3)   38.13    76.25    0.95    39.08    77.20  

PICP(3)   16.25    46.25    0.95    17.20    47.20  

10%          
(~100 acre) 

Rain Garden   24.00    76.25    12.18    36.18    88.43  

Right‐of‐Way Bioswale   37.50    125.00    12.18    49.68    137.18  

Green Roof   120.00    610.00    12.18    132.18    622.18  

Porous Asphalt(3)   65.00    136.25    1.90    66.90    138.15  

Pervious concrete(3)   76.25    152.50    1.90    78.15    154.40  

PICP(3)   32.50    92.50    1.90    34.40    94.40  
 

(1) Control eliminates runoff from first inch of rain on targeted portion of impervious area. 
(2) Raw capital costs based on latest available capital, O&M, and PV (2018a, PVSC; 2019a, G&H; 2019c, G&H) except as 

otherwise noted.  
(3) O&M costs for porous asphalt, pervious concrete, and PICP based on information from NJDEP (2018, NJDEP). 
(4) PTPC Life‐Cycle costs reflect a 2.5 escalation factor on capital costs, to account for installation, non‐component cost, 

and indirect costs as described at the beginning of Section D.2.11. 

   

                                                 June 2019
Regional DEAR Appendix Page 173 of 918 



 

 
CITY  OF  BAYONNE  |  DEVELOPMENT  &  EVALUATION  OF  ALTERNATIVES  REPORT   51 

Table D‐12 | Normalized Life‐Cycle as PV Cost Ranges for GI Technologies 

Cost 
Type 

Green Infrastructure 
Technology 

Min. 20‐Yr 
Life‐Cycle Cost 

as PV, 
($M / MG CSO 
Controlled) 

Max. 20‐Yr 
Life‐Cycle Cost 

as PV, 
($M / MG CSO 
Controlled) 

Min. 20‐Yr 
Life‐Cycle 
Cost as PV, 
($M / Acre 
Controlled) 

Max. 20‐Yr 
Life‐Cycle 
Cost as PV, 
($M / Acre 
Controlled) 

Raw 
Life‐
Cycle 
Cost(2) 

Rain Garden  0.44  0.85  0.22  0.43 

Right‐of‐Way Bioswale  0.54  1.24  0.27  0.62 

Green Roof  1.20  5.12  0.60  2.56 

Porous Asphalt(3)  0.56  1.13  0.28  0.56 

Pervious concrete(3)  0.65  1.26  0.32  0.63 

PICP(3)  0.30  0.78  0.15  0.39 

PTPC 
Life‐
Cycle 
Cost(4) 

Rain Garden  0.72  1.77  0.36  0.88 

Right‐of‐Way Bioswale   0.99  2.74  0.50  1.37 

Green Roof  2.64  12.43  1.32  6.22 

Porous Asphalt(3)  1.34  2.76  0.67  1.38 

Pervious concrete(3)  1.56  3.08  0.78  1.54 

PICP(3)  0.69  1.89  0.34  0.94 
 

(1) Costs to eliminate runoff from the first inch of rain from targeted impervious area. 
(2) Raw Life‐Cycle costs based on latest available capital, O&M, and PV (2018a, PVSC; 2019c, G&H) except as noted. 
(3) O&M costs for porous asphalt, pervious concrete, and PICP based on information from NJDEP (2018, NJDEP) 
(4) PTPC Life‐Cycle costs reflect a 2.5 escalation factor on capital costs, to account for installation, non‐component 

cost, and indirect costs as described at the beginning of Section D.2.11. 

 
D.2.11.3  Additional Conveyance  
As  described  in  Section  D.2.3,  the  current  maximum  rate  that  Bayonne  can  transport 
wastewater to PVSC for treatment is 17.6 MGD, in accordance with an agreement between 
the City and PVSC (1984, PVSC). With minor upgrades to the Oak Street Pump Station, the 
existing peak  flow  could be  increased  to about 20 MGD. To enable  the Oak Street Pump 
Station  to  be  able  to  pump  at  its  nominal  rate  of  40 MGD, more  significant  a  capital 
investments would be required, including upsizing about 6,000 feet of force main (including 
4,400 feet of 24‐inch diameter pipe and about 1,600 feet of 30‐inch diameter pipe) to make 
the entire force main a 36‐inch diameter pipe. Table D‐13 summarizes the costs associated 
with these conveyance capacity upgrades. As shown, the present value of the PTPC 20‐year 
life‐cycle cost to increase conveyance capacity to 40 MGD is approximately $22.3 million. 
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Table D‐13 | Costs for Increasing Peak Wastewater Conveyance Rate to PVSC 

Conveyance Scenario 

Peak 
Flow 
(MGD) 

Raw 
Capital 
Cost 
($M) 

PTPC 
Capital 
Cost 
($M) 

20‐Yr 
O&M 
 Cost as 
PV1  
($M) 

Raw 20‐
Yr Life‐
Cycle 
Cost as 
PV ($M) 

PTPC 20‐
Yr Life‐

Cycle Cost 
as PV 
 ($M) 

Baseline   17.6  ‐  ‐  ‐  ‐  ‐ 

Minor Upgrades at Oak St. PS  20.0  0.50  1.25  0.15  0.65  1.40 

Upgrades at Oak St PS and 
Upsize Force Main (6,000 ft, 36 in) 

40.0  8.72  21.81  0.46  9.18  22.26 

(1) O&M costs for pump upgrades estimated as 2% of capital costs.  

 

D.2.11.4  Sewer Separation  
A prior investigation (2007, HMM) established an estimated capital cost of $190,000 per acre 
for complete sewer separation in Bayonne. Adjusting that normalized cost according to the 
applicable Engineering News Record (ENR) Construction Cost Index (CCI) values for 2018 and 
2006 (10817:7630), and applying the number of combined‐sewer acres  in the City yields a 
capital cost estimate of $459 million. Assuming associated annual O&M costs of 2% of the 
capital costs (2019c, G&H), the 20‐year O&M cost for sewer separation is $139.8 million. The 
raw life‐cycle cost as PV is therefore $598.6 million, and the PTCP life‐cycle cost as PV is $828.1 
million (based on an escalation factor of 1.5 above the previously estimated capital cost).  
 
D.2.11.5  Regulator Modifications 
Regulator Modifications evaluated in this study involved raising weir crests by 6 inches. This 
type of modification is considered a low‐cost retrofit. No cost estimate is developed herein. 
 
D.2.11.6  Outfall Consolidation/Relocation 
Outfall consolidation/relocation considered in this study involved construction of new sewer 
conduits  sized  to  deliver wet‐weather  flows  from  existing  regulators/outfalls  to  nine  (9) 
locations. The capital cost for this work, developed based upon the latest guidance available 
to the NJ CSO Group (2018, PVSC), totaled $34.2 million. 
 
D.2.11.7  Off‐Line Storage Tanks 
As previously described, conceptual off‐line storage tank facilities have been developed for 
each of the twenty‐eight (28) individual CSO outfalls and for nine (9) consolidated facilities. 
Capital  costs  for  tank  storage  solutions  are  based  on  the  latest  available  guidance  for 
permittees  (2018a, PVSC). Annual O&M  costs  for  tanks  are based on  the  latest  available 
guidance for NJ CSO‐Group permittees (2019c, G&H).  
 
Individual‐Outfall  Off‐Line  Storage  Tanks:  Costs  for  off‐line  storage  tanks  installed  at 
individual outfalls are provided in Table D‐14 (capital costs), Table D‐15 (20‐year O&M costs), 
and Table D‐16 (20‐yr life‐cycle cost, as present value). In each table, a zero ($‐) cost is shown 
where a facility  is not needed to meet the performance objective. Table D‐17 summarizes 
total costs for individual storage tanks.   
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Table D‐14 | Capital Costs of Individual Storage Tanks Sized for 20 or 12 CSO Events Per Year, 

by Outfall 

Outfall 

Capital Cost ($M) of Individual Storage Tanks  
Sized to Achieve 20 and 12 CSO Events/Year 

Raw Capital Cost   PTPC Capital Cost  

20 CSO 
Events/yr1 

12 CSO 
Events/yr2 

20 CSO 
Events/yr1 

12 CSO 
 Events/yr2 

BA001  43.06  59.00  107.66  147.51 

BA002  3.15  7.62  7.88  19.06 

BA003  2.77  2.95  6.91  7.39 

BA004  ‐  ‐  ‐  ‐ 

BA006  6.68  6.68  16.70  16.70 

BA007  11.08  11.81  27.71  29.52 

BA008  2.56  3.55  6.39  8.87 

BA009  1.73  2.17  4.33  5.41 

BA010  3.11  6.01  7.77  15.04 

BA011  2.37  2.64  5.92  6.60 

BA012  3.64  4.32  9.09  10.80 

BA013  1.17  1.25  2.92  3.11 

BA014  2.97  3.83  7.43  9.58 

BA015  7.80  9.93  19.51  24.83 

BA016  1.87  3.07  4.68  7.67 

BA017  9.70  11.49  24.25  28.73 

BA018  2.99  4.29  7.46  10.73 

BA019  8.47  8.47  21.19  21.19 

BA020  3.91  3.91  9.78  9.78 

BA021  7.22  10.77  18.05  26.93 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  1.21  ‐  3.04 

BA026  1.07  2.22  2.67  5.56 

BA028  ‐  ‐  ‐  ‐ 

BA029  3.47  4.67  8.67  11.68 

BA030  1.44  2.19  3.61  5.47 

BA034  ‐  1.12  ‐  2.80 

BA037  ‐  1.45  ‐  3.63 

Tank Cost  132.22  176.64  330.55  441.61 

Pumping2 Cost  ‐  0.50  ‐  1.25 

Total Cost  132.22  177.14  330.55  442.86 
 

(1) 20 CSO Events/yr scenario has 17.6 MGD at Oak Street PS. 

(2) 12 CSO Events/yr scenario has 20.0 MGD at Oak Street PS requiring an additional capital cost at Oak St PS.  

(3) Zero cost (‐) indicates CSO‐event frequency goal already met at that outfall.  

(4) Capital costs reflect 2018 dollars per (2018a, PVSC). 
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Table D‐15 | 20‐Year O&M Costs of Individual Storage Tanks Sized for 20 or 12 CSO Events Per 

Year, by Outfall 

Outfall 

20‐Year O&M Cost ($M) of Individual Storage Tanks  
Sized to Achieve 20 or 12 CSO Events/yr 

20 CSO Events/yr1  12 CSO Events/yr2 

BA001  23.80  31.26 

BA002  5.14  7.23 

BA003  4.96  5.05 

BA004  ‐  ‐ 

BA006  6.79  6.79 

BA007  8.85  9.19 

BA008  4.86  5.32 

BA009  4.47  4.68 

BA010  5.12  6.48 

BA011  4.77  4.90 

BA012  5.36  5.68 

BA013  4.21  4.25 

BA014  5.05  5.46 

BA015  7.31  8.31 

BA016  4.54  5.10 

BA017  8.20  9.04 

BA018  5.06  5.67 

BA019  7.63  7.63 

BA020  5.49  5.49 

BA021  7.04  8.70 

BA022  ‐  ‐ 

BA024  ‐  4.23 

BA026  4.16  4.70 

BA028  ‐  ‐ 

BA029  5.29  5.85 

BA030  4.34  4.69 

BA034  ‐  4.19 

BA037  ‐  4.34 

Tank Cost  142.43  174.20 

Pumping2 Cost  ‐  0.15 

Total Cost  142.43  174.35 
 

(1) 20 CSO Events/yr scenario has 17.6 MGD at Oak Street PS. 

(2) 12 CSO Events/yr scenario has 20.0 MGD at Oak Street PS requiring an additional O&M cost at Oak St PS.  

(3) Zero cost (‐) indicates CSO‐event frequency goal already met at that outfall.  

(4) 20‐Year O&M as PV costs reflect 2018 dollars per (2019c, G&H). 

   

                                                 June 2019
Regional DEAR Appendix Page 177 of 918 



 

 
CITY  OF  BAYONNE  |  DEVELOPMENT  &  EVALUATION  OF  ALTERNATIVES  REPORT   55 

Table D‐16 | 20‐Yr Life‐Cycle Cost as PV of Individual Storage Tanks Sized for 20 or 12 CSO 

Events, by Outfall 

Outfall 

Life‐Cycle Costs as PV ($M) of Individual Storage Tanks  
Sized to Achieve 20 or 12 CSO Events/yr 

Raw  PTPC 

20 CSO 
Events/yr1 

12 CSO 
Events/yr2 

20 CSO 
Events/yr1 

12 CSO 
Events/yr2 

BA001  66.87  90.26  131.46  178.77 

BA002  8.29  14.85  13.01  26.29 

BA003  7.72  8.00  11.87  12.43 

BA004  ‐  ‐  ‐  ‐ 

BA006  13.47  13.47  23.48  23.48 

BA007  19.93  20.99  36.55  38.71 

BA008  7.41  8.87  11.25  14.20 

BA009  6.20  6.84  8.80  10.09 

BA010  8.23  12.49  12.89  21.51 

BA011  7.14  7.54  10.69  11.50 

BA012  9.00  10.01  14.46  16.49 

BA013  5.38  5.49  7.12  7.36 

BA014  8.03  9.29  12.49  15.03 

BA015  15.11  18.24  26.82  33.13 

BA016  6.41  8.17  9.22  12.77 

BA017  17.90  20.53  32.45  37.77 

BA018  8.05  9.96  12.52  16.40 

BA019  16.10  16.10  28.81  28.81 

BA020  9.40  9.40  15.27  15.27 

BA021  14.26  19.48  25.09  35.63 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  5.45  ‐  7.27 

BA026  5.23  6.93  6.83  10.26 

BA028  ‐  ‐  ‐  ‐ 

BA029  8.75  10.52  13.96  17.53 

BA030  5.78  6.87  7.94  10.15 

BA034  ‐  5.31  ‐  6.99 

BA037  ‐  5.79  ‐  7.97 

Tank Cost  274.65  350.84  472.99  615.81 

Pumping2 Cost  ‐  0.65  ‐  1.40 

Total Cost  274.65  351.49  472.99  617.21 
 

(1) 20 CSO Events/yr scenario has 17.6 MGD at Oak Street PS. 

(2) 12 CSO Events/yr scenario has 20.0 MGD at Oak Street PS requiring an additional cost at Oak St PS.  

(3) Zero cost (‐) indicates CSO‐event frequency goal already met at that outfall.  

(4) Life‐Cycle cost includes capital and present value of O&M over 20‐yr period at 2.75% interest (2019a, G&H). 
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Table D‐17 | Summary of Costs for Individual Storage Tanks Sized for 20 and 12 CSO Events   

 

Cost Type 

Citywide Cost ($M) of Storage Tanks  
at Each Individual Outfall 

20 CSO 
Events/yr1 

12 CSO 
Events/yr2 

Raw Capital Cost   132.22  177.14 

PTPC Capital Cost   330.55  442.86 

20‐Yr O&M as PV  142.43  174.35 

Raw 20‐Yr Life Cycle as PV3  274.65  351.49 

PTPC 20‐Yr Life Cycle as PV3  472.99  617.21 
 

(1) 20 CSO Events/yr scenario has 17.6 MGD at Oak Street PS. 

(2) 12 CSO Events/yr scenario has 20.0 MGD at Oak Street PS requiring an additional cost at Oak St PS.  

(3) Life‐cycle costs include capital cost and PV of 20 years of O&M costs at 2.75% interest (2019a, G&H). 

 

Consolidated Off‐Line Storage Tanks: As noted above, optimization analyses indicated that 
consolidating off‐line storage tanks to nine (9) locations minimizes storage costs. Table D‐18 
summarizes the capital, O&M, and  life‐cycle costs for consolidated tanks (including $34.19 
million  for  consolidating  conveyance  infrastructure,  in  addition  to  the  tanks  themselves) 
required  to achieve  the  targeted CSO‐event  frequencies. As shown,  the consolidated  tank 
costs with the additional cost of consolidating conveyance infrastructure is less than tanks at 
individual outfalls without consolidating conveyance infrastructure to achieve the 20‐ and 12‐
CSO event frequencies.   As a result, consolidated tank costs were also examined for the 8‐ 
and  4‐CSO  event  frequencies.  Due  to  dewatering  time  limitations,  achieving  these 
frequencies requires an increase of peak wasterwater conveyance capacity to 40 MGD; .   
 
Table D‐18 | Cost Summary of Consolidated Storage Tanks Sized for Targeted CSO Frequencies 

Breakdown of Costs  
($M) 

20 CSO 
Events/yr1 

12 CSO 
Events/yr2 

8 CSO 
Events/yr3 

4 CSO 
Events/yr3 

Raw Capital Cost4  136.17  165.70  205.16  220.45 

PTPC Capital Cost5  340.43  414.25  512.89  551.12 

20‐Year O&M as PV  84.33  98.06  112.97  120.12 

Raw Life‐Cycle Cost6 as PV  220.50  263.76  318.12  340.57 

PTPC Life‐Cycle Cost6 as PV  424.75  512.30  625.86  671.24 
 

(1) 20 CSO Events/yr scenario has 17.6 MGD at Oak Street PS. 

(2) 12 CSO Events/yr scenario includes costs to increase Oak Street PS peak capacity to 20.0 MGD . 
(3) 8‐ and 4 CSO Events/yr scenarios include costs to increase peak conveyance capacity to 40.0 MGD. 
(4) Capital costs include $34.19M for infrastructure to convey wastewater flows to the consolidated tank locations. 
(5) PTPC includes escalation of capital costs to account for ancillary costs not otherwise included. 
(6) Life‐Cycle cost includes capital and present value of O&M over 20‐yr period at 2.75% interest (2019a, G&H). 
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D.2.11.8  Storage Tunnels 
Improved  construction  methods  have  made  deep  tunnel  storage  more  competitive, 
considering the relatively low land requirements and ease of capacity expansion. Limitations 
of deep tunnels primarily include the need for specialized, high‐lift pumping stations and the 
inability to provide any treatment of discharges in excess of the deep tunnel storage volume. 
For this analysis, costing conservatively assumes that the tunnel construction would be in soft 
ground, below the water table, and using an earth pressure balanced boring machine with a 
full gasketted concrete segmental liner erected immediately behind. Tunnel costing analyses 
are based upon  the  tunnel  length, depth, and diameter needed  to provide  the  sufficient 
volume, connectivity to overflows, and slopes for the application. Tunnel costs also depend 
upon the number and size of drop shafts required to deliver flow to the tunnel. Capital costs 
for tunnel storage solutions are based on the latest available guidance for permittees (2018a, 
PVSC). Annual O&M costs for tunnels are based on the latest available guidance for NJ CSO‐
Group permittees (2019c, G&H). 
 
As with  the off‐line  tank  storage  facilities,  the off‐line  tunnel  facilities are also  limited by 
restrictions regarding dewatering time and flow rates. Storing more than necessary to achieve 
12 CSO‐events/yr  requires additional conveyance upgrades  (see  that section), so  for price 
comparison to tanks, tunnel costs are herin computed for the 20 and 12‐per‐year metrics. 
 
For this application, two  tunnel configurations were developed  for costing purposes. Both 
configurations  assume  that drop  shafts would be  located  at  the nine  (9)  sites previously 
identified as the optimum sites for storage facilities. The first configuration involves a single, 
42,240‐foot tunnel that connects all the drop shafts. To achieve 20 or 12 CSO events/yr, this 
tunnel  requires  a  diameter  of  either  8.9‐foot  or  10.5‐foot,  respectively.  The  second 
configuration  involves  three  tunnel  segments,  each  connecting  groups  of  drop  shafts 
(referencing Figure D‐2: ST03‐ST05, ST07‐ST09, and ST04‐ST08). These segments are 14,520, 
13,200,  and  7,920  feet  in  length.  To  achieve  20  CSO  events/yr,  the  three  segments  are 
diameters of 7.3, 9.5, and 13.1 feet. To achieve 12 CSO events/yr, the three segments are 
diameters of 9.3, 11.5, and 14.3 feet.  
 
Table  D‐19  summarizes  the  costs  associated  with  each  of  the  tunnel  configurations  as 
required to achieve the 20 and 12 CSO‐event/yr performance objectives. As shown, the three‐
segment  tunnel  proved  to  be  less  expensive  than  the  single‐segment  tunnel;  however, 
consolidated  storage  tanks were more  cost  effective  than  tunnels  to  achieve  the  same 
performance objectives. As a result, costs of tunnels were not evaluated for the 8‐ or 4‐CSO 
event frequency targets. 
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Table D‐19 | Capital, O&M, Raw Life‐Cycle as PV, and PTPC Life‐Cycle as PV Costs for Tunnels 

to Achieve 20 or 12 CSO Events Per Year 

Breakdown of Costs 
Costs ($M) for Tunnel Sized to Achieve 

20 or 12 CSO Events/yr 

20 CSO Events/yr  12 CSO Events/yr 

Single 
Segment 
Tunnel 

Raw Capital Cost  298  323 

PTPC Capital Cost  746  807 

20‐Year O&M as PV  88  95 

Raw Life‐Cycle as PV  386  418 

PTPC Life‐Cycle as PV  833  902 

Three 
Segment 
Tunnel 

Raw Capital Cost  256  281 

PTPC Capital Cost  641  704 

20‐Year O&M as PV  75  82 

Raw Life‐Cycle as PV  331  364 

PTPC Life‐Cycle as PV  716  786 

 
D.2.11.9  Regional Deep Tunnel  
The cost of a regional tunnel serving the Hudson County communities of North Bergen, Jersey 
City, and Bayonne was also evaluated to determine  if such an option could provide a cost‐
effective  alternative  to  other  options.  As  described  below,  even  without  including  all 
anticipated elements of a regional tunnel, its costs clearly exceed the costs of other, similar 
alternatives  (e.g.,  off‐line  storage  tanks).  Nevertheless,  the  following  summarizes  costs 
associated with elements of the regional deep tunnel.  
 
A deep tunnel capable of storing combined sewage from all of North Bergen, all of Bayonne, 
and the western side of Jersey City was assumed to be 18.5 miles  long (97,680  linear feet) 
and 118 feet deep. It runs from the northern end of North Bergen, through Jersey City, and 
wraps around Bayonne to include all outfalls. Bayonne drop‐shaft costs were estimated for 
each of the consolidated facility locations based on the associated peak flow rates to storage. 
 
Table D‐20 presents the capital, O&M, raw life‐cycle (as PV), and PTPC life‐cycle (as PV) costs 
for the regional tunnel storage alternative to achieve the feasible performance objectives of 
20 and 12 CSO events per year. Costs include nine (9) drop shafts in North Bergen, nine (9) 
drop shafts in Bayonne, and thirteen (13) drop shafts in Jersey City. The cost of consolidation 
to  the  nine  (9)  drop  shaft  locations  in Bayonne  is  also  included  in  the  cost  estimate.  To 
compare  the  relative  cost  of  a  regional  tunnel  to  the  cost  of  storage  tanks  serving  the 
municipalities involved (Bayonne, North Bergen, and Jersey City), Table D‐21 shows the raw 
life‐cycle cost as present value required to achieve each of the feasible CSO‐event frequencies 
(20 and 12 CSO events per year). As shown, the cost of the regional tunnel is more expensive 
than the cost of storage tanks serving the three municipalities.  
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Table D‐20 | Capital, O&M, and Life‐Cycle Costs of Regional Tunnel for CSO‐Frequency 

Objectives 

Breakdown of Costs 

Costs ($M) for Regional Tunnel for Targeted CSO Frequency Goals1 

20 CSO  
Events/yr 

12 CSO  
Events/yr 

8 CSO  
Events/yr 

4 CSO 
Events/yr 

Raw Capital Cost  610  654  701  754 

PTPC Capital Cost  1,525  1,635  1,752  1,884 

20‐Year O&M as PV  183  196  216  226 

Raw Life‐Cycle as PV  793  850  917  980 

PTPC Life‐Cycle as PV  1,708  1,831  1,968  2,111 
 

(1) Offline storage is feasible to achieve 20 or 12 CSO events per year; fewer CSO events cannot be accommodated 
without significant changes to hydraulic capacity of the force mains and other infrastructure necessary to deliver 
and treat the wastewater at the PVSC STP.  These costs do not include estimates for increased conveyance. 

 

Table D‐21 | Comparison of Raw Life‐Cycle Costs for Storage Tanks and Regional Tunnel 

Required to Achieve 20 and 12 CSO Events Per Year 

Raw Life‐Cycle Cost ($M) of Storage Tanks and Regional Storage Tunnel as Required to Achieve 20 
and 12 CSO Events/yr1 

Municipality 
20 CSO Events/Year  12 CSO Events/Year 

Tanks  Regional Tunnel  Tanks  Regional Tunnel 

Bayonne  207  NA  250  NA 

North Bergen  82  NA  103  NA 

Jersey City  212  NA  298  NA 

Total  502  793  651  850 
 

(1) Offline storage is feasible to achieve 20 or 12 CSO events per year; fewer CSO events cannot be 
accommodated without significant changes to hydraulic capacity of the force mains and other 
infrastructure necessary to deliver and treat the wastewater at the PVSC STP. 

 

D.2.11.10  PAA Disinfection 
Using the latest available guidance for NJ CSO group permittees (2018a, PVSC), capital and 
O&M costs were estimated for peracetic acid (PAA) disinfection facilities at individual outfalls 
to achieve CSO‐performance objects (20, 12, 8, and 4 CSO events per year), with pretreatment 
(suspended solids removal) using FlexFilter.  
 
For each outfall, Table D‐22 provides information on the capital costs; Table D‐23 provides 
20‐year O&M costs as PV; Table D‐24 provides the raw 20‐year life‐cycle cost as PV; and Table 
D‐25 provides the PTPC 20‐year life‐cycle cost as PV. In cases where a particular performance 
objective is met without the need for a facility, a cost of zero is indicated. As shown, the PTPC 
life‐cycle cost as PV ranged from $220 million for 20 untreated overflows per year, to $549 
million  for 4 untreated overflows per  year. These  costs  include  a  FlexFilter pretreatment 
system  at  each  outfall,  but  a  significant  cost  reduction  of  75  percent  or more  could  be 
anticipated without  such pretreatment, and  for  that  reason, Bayonne  intends considering 
disinfection without suspended solids removal.   
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Table D‐22 | Capital Cost for PAA Disinfection Facilities Required to Achieve Frequency 

Performance Objectives 

Outfall 

Capital Cost ($M) for PAA Disinfection Facilities at Individual Outfalls, 
Sized to Achieve CSO‐Frequency Targets 

20 CSO1  
Events/yr 

12 CSO1  
Events/yr 

8 CSO1  
Events/yr 

4 CSO1  
Events/yr 

BA001  20.97  25.60  26.18  27.89 

BA002  ‐  3.79  3.80  13.04 

BA003  2.23  2.23  2.23  2.23 

BA004  ‐  ‐  ‐  1.34 

BA006  2.15  3.55  3.89  6.41 

BA007  7.36  15.46  15.63  25.27 

BA008  1.15  3.70  3.70  6.69 

BA009  1.90  3.01  3.01  4.94 

BA010  2.61  3.23  3.23  4.40 

BA011  2.55  3.36  3.36  3.38 

BA012  4.07  5.31  5.32  7.80 

BA013  1.00  1.31  1.31  1.55 

BA014  2.00  3.41  3.41  5.45 

BA015  4.90  8.29  8.38  12.20 

BA016  1.41  1.78  1.91  2.02 

BA017  5.90  9.47  9.47  10.24 

BA018  3.31  4.21  4.30  6.37 

BA019  4.73  6.88  7.87  10.08 

BA020  2.59  3.89  4.70  6.43 

BA021  5.63  11.08  11.08  18.84 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  ‐  ‐  1.37 

BA026  ‐  ‐  1.58  6.84 

BA028  ‐  ‐  ‐  ‐ 

BA029  2.40  5.39  5.42  7.94 

BA030  1.44  3.03  3.15  6.20 

BA034  ‐  ‐  ‐  1.09 

BA037  ‐  1.15  1.15  2.15 

Total  80.30  129.16  134.10  202.18 
 

(1) In this context, a “CSO” event is a wet‐weather event during which peak flow exceeds the design 
maximum for full disinfection.  
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Table D‐23 | 20‐Year O&M Cost for Individual PAA Disinfection Facilities Required to 

Achieve Frequency Performance Objectives 

Outfall 

20‐Year O&M Cost as PV ($M) for PAA Disinfection  
Sized to Achieve Frequency Performance Objectives, by Outfall 

20 CSO1 
Events/yr 

12 CSO1  
Events/yr 

8 CSO1  
Events/yr 

4 CSO1  
Events/yr 

BA001  4.10  4.91  5.00  5.29 

BA002  ‐  0.93  0.93  2.68 

BA003  0.64  0.64  0.64  0.64 

BA004  ‐  ‐  ‐  0.48 

BA006  0.62  0.89  0.95  1.43 

BA007  1.61  3.12  3.15  4.85 

BA008  0.44  0.92  0.92  1.48 

BA009  0.58  0.79  0.79  1.15 

BA010  0.71  0.83  0.83  1.05 

BA011  0.70  0.85  0.85  0.85 

BA012  0.99  1.22  1.22  1.69 

BA013  0.42  0.47  0.47  0.51 

BA014  0.60  0.86  0.86  1.25 

BA015  1.14  1.79  1.80  2.52 

BA016  0.49  0.56  0.58  0.60 

BA017  1.33  2.01  2.01  2.15 

BA018  0.84  1.01  1.03  1.42 

BA019  1.11  1.52  1.71  2.12 

BA020  0.71  0.95  1.11  1.44 

BA021  1.28  2.31  2.31  3.73 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  ‐  ‐  0.48 

BA026  ‐  ‐  0.52  1.51 

BA028  ‐  ‐  ‐  ‐ 

BA029  0.67  1.24  1.24  1.72 

BA030  0.49  0.79  0.81  1.39 

BA034  ‐  ‐  ‐  0.43 

BA037  ‐  0.44  0.44  0.62 

Total  19.48  29.04  30.18  43.51 

 

(1) In this context, a “CSO” event is a wet‐weather event during which peak flow exceeds the design 
maximum for full disinfection. 
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Table D‐24 | Raw Life‐Cycle Costs for Individual PAA Disinfection Facilities Required to 

Achieve Frequency Performance Objectives 

Outfall 

Raw Life‐Cycle Cost as PV ($M) for PAA Disinfection  
Sized to Achieve Frequency Performance Objectives, by Outfall 

20 CSO1 
Events/yr 

12 CSO1 
Events/yr 

8 CSO1  
Events/yr 

4 CSO1  
Events/yr 

BA001  25.08  30.51  31.19  33.19 

BA002  ‐  4.72  4.73  15.72 

BA003  2.87  2.87  2.87  2.87 

BA004  ‐  ‐  ‐  1.81 

BA006  2.77  4.44  4.84  7.85 

BA007  8.97  18.57  18.78  30.12 

BA008  1.59  4.62  4.62  8.18 

BA009  2.48  3.80  3.80  6.10 

BA010  3.32  4.06  4.06  5.45 

BA011  3.25  4.21  4.21  4.23 

BA012  5.06  6.53  6.55  9.49 

BA013  1.42  1.78  1.78  2.07 

BA014  2.60  4.27  4.27  6.70 

BA015  6.04  10.08  10.18  14.72 

BA016  1.90  2.33  2.48  2.62 

BA017  7.24  11.48  11.48  12.39 

BA018  4.15  5.23  5.33  7.79 

BA019  5.84  8.40  9.58  12.21 

BA020  3.30  4.84  5.81  7.87 

BA021  6.91  13.39  13.39  22.57 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  ‐  ‐  1.85 

BA026  ‐  ‐  2.10  8.35 

BA028  ‐  ‐  ‐  ‐ 

BA029  3.07  6.62  6.66  9.66 

BA030  1.93  3.82  3.96  7.59 

BA034  ‐  ‐  ‐  1.52 

BA037  ‐  1.59  1.59  2.78 

Total  99.78  158.20  164.28  245.68 
 

(1)  In this context, a “CSO” event is a wet‐weather event during which peak flow exceeds the design maximum for full 
disinfection. 
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Table D‐25 | PTPC Life‐Cycle Costs as PV for Individual PAA Disinfection Facilities 

Required to Achieve Frequency Performance Objectives 

Outfall 

PTPC Life‐Cycle Cost as PV ($M) for PAA Disinfection Sized to Achieve 
Frequency Performance Objectives, by Outfall 

20 CSO1 
Events/yr 

12 CSO1 
Events/yr 

8 CSO1  
Events/yr 

4 CSO1  
Events/yr 

BA001  56.53  68.91  70.47  75.03 

BA002  ‐  10.41  10.43  35.29 

BA003  6.22  6.22  6.22  6.22 

BA004  ‐  ‐  ‐  3.82 

BA006  6.00  9.78  10.67  17.47 

BA007  20.00  41.76  42.23  68.02 

BA008  3.31  10.17  10.17  18.21 

BA009  5.33  8.31  8.31  13.51 

BA010  7.24  8.91  8.91  12.05 

BA011  7.08  9.25  9.25  9.30 

BA012  11.17  14.50  14.53  21.19 

BA013  2.93  3.75  3.75  4.40 

BA014  5.59  9.39  9.39  14.88 

BA015  13.38  22.52  22.75  33.02 

BA016  4.01  5.00  5.34  5.65 

BA017  16.09  25.69  25.69  27.75 

BA018  9.12  11.55  11.77  17.34 

BA019  12.94  18.71  21.38  27.33 

BA020  7.19  10.68  12.86  17.52 

BA021  15.36  30.02  30.02  50.83 

BA022  ‐  ‐  ‐  ‐ 

BA024  ‐  ‐  ‐  3.90 

BA026  ‐  ‐  4.47  18.60 

BA028  ‐  ‐  ‐  ‐ 

BA029  6.66  14.70  14.80  21.58 

BA030  4.08  8.37  8.69  16.89 

BA034  ‐  ‐  ‐  3.15 

BA037  ‐  3.31  3.31  6.01 

Total  220.23  351.93  365.43  548.95 
 

(1) In this context, a “CSO” event is a wet‐weather event during which peak flow exceeds the design 
maximum for full disinfection. 
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D.3  PRELIMINARY SELECTION OF ALTERNATIVES  

This  evaluation  of  alternatives  served  primarily  to  quantify  the  sizing  and/or  extent  of 
implementation  necessary  for  CSO‐control  alternatives  to  achieve  certain metrics,  or  to 
determine the reasonable extent to which CSO‐control alternatives are capable of reducing 
CSO  discharges.  This  evaluation  also  developed  the  costs  associated  for  CSO‐control 
alternatives. These analyses provide  the basis  for developing an alternative  that balances 
performance, cost, and other factors in a way that is suitable for the community. 

D.3.1   Evaluation Factors 

This preliminary evaluation considered several factors to gauge the technical feasibility and 
applicability  for CSO  controls at Bayonne  in  conjunction with  the hydraulically  connected 
communities. Some of the evaluation factors have already been outlined  in Sections D.1.1 
through D.1.5.  In  general,  the  alternatives  evaluation  factors  included  but  not  limited  to 
receiving water quality standards and uses and LTCP goals, sewer system characteristics and 
optimization opportunities, wet weather flow characteristics, hydraulic and pollutant loading, 
climate,  implementation  requirements  (land,  neighborhood,  noise,  disruption),  and 
maintenance  requirements. Pathogen  reduction  in CSO discharges and  the  frequency and 
volume of untreated CSO discharges are accounted as the priorities for all alternatives along 
with  their  potential  cost  implications,  and  public  acceptance  and  interests.  The  other 
significant factors considered in alternatives evaluation are: 
 

 Performance capabilities and effectiveness under future (Baseline) conditions 

 Applicability at a single CSO outfall or at grouped outfalls and capability to minimize 

number of new facilities required. 

 Capability to beneficially integrate with hydraulically connected communities and the 

constraints involved. 

 Community benefits (GI, as an example), and potential social and environmental 

impacts. 

 Risk and potential safety hazards to operators and public. 

 LTCP Regulatory (US EPA and NJSPDES) requirements. 

D.3.2   Regulatory Compliance  

The alternatives evaluation included in the report was prepared in compliance with the LTCP 
regulatory  (US EPA  and NJSPDES)  requirements and  associated  guidance documents. The 
analysis was conducted in cooperation with PVSC and the permittees within the PVSC Sewer 
District. The evaluation considered a wide range of BMPs and CSO control measures, including 
all specified in Part IV G.4.e of the NJPDES permit, to identify the preliminary alternatives that 
will provide the levels of CSO controls necessary to develop an LTCP as required by the State 
and Federal regulations. The selection of the preliminary alternatives  is based on multiple 
considerations  including public  input, water quality benefits and designated use, costs and 
other  aspects  as  outlined  in  Section  D.1.1  through  D.1.5  and  D.3.1.  The  preliminary 
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alternatives will  result  in  full  attainment  of  the  existing  pathogen water  quality  criteria 
providing  the  maximum  bacterial  reduction  reasonably  attainable.  The  remaining  CSO 
discharges will not preclude the attainment of the water quality standards for bacteria or the 
designated uses of the receiving waters.  
 
Further  refinement  and modifications  of  the  alternatives  is  expected  as  the  City  further 
develops  the LTCP  through  selection of  the compliance approach  in cooperation with  the 
PVSC and hydraulically connected communities. 

D.3.3   Selection of Preliminary Alternatives  

As described  in  the preceding  sections,  the evaluations performed herein have  identified 
which  CSO‐control  alternatives  can  achieve major  performance  objectives  on  their  own, 
which  CSO‐control  alternatives  can  provide  complementary  improvements when  used  in 
combination with other alternatives, which alternatives are being retained for consideration 
but provide minor improvements or have significant disadvantages. The following presents a 
summary of these findings. 
 
D.3.3.1  Primary Alternatives 
Alternatives  that  are  capable  of  achieving  the major  performance  objectives  are  herein 
designated primary CSO‐control alternatives. These alternatives are: 
 
1. PAA Disinfection 

2. Sewer Separation 

3. Offline Storage Tanks 

4. Offline Storage Tunnels 

 

PAA  Disinfection:  PAA  disinfection  is  capable  of  achieving  the  full  range  of  CSO‐control 
objectives  in terms of  frequency of uncontrolled discharges and discharge of pollutants of 
concern. PAA disinfection  is also a cost‐effective alternative  that does not  require a  large 
footprint, particularly  if pretreatment (suspended solids removal)  is not provided. For that 
reason, Bayonne may consider disinfection without pretreatment. As noted above, Bayonne’s 
receiving  waters  already  meet  applicable  water‐quality  standards  and  designated  uses, 
including pathogen levels. Disinfection of CSO discharges would provide significant reductions 
of pathogens, which have been identified as the pollutant of concern. 
 
Sewer Separation: Sewer separation  is capable of eliminating CSOs or, when partial sewer 
separation were applied, the full range of CSO‐control objectives,  in terms of frequency of 
discharges  and  discharged  CSO  volumes  and  pollutants  of  concern.  However,  sewer 
separation  is  extremely  expensive  and  disruptive  to  communities,  and  actually  increases 
discharges of untreated stormwater, which is itself the subject of MS4 permits and potential 
future  treatment  requirements. As  such,  sewer  separation  is not  a desirable CSO‐control 
alternative. 
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Off‐Line  Storage  Tanks:  Storage  tanks  are  capable  of  achieving  significant  advancement 
toward CSO‐control objectives in terms frequency of uncontrolled discharges and discharge 
of CSO volumes and pollutants of concern. However, the costs associated with storage tanks 
are much higher than with PAA disinfection, even when combined with cost‐saving outfall 
consolidation.  Moreover,  restrictions  on  dewatering  times  (stored  volumes  must  be 
dewatered to treatment within three days following a storm) and wastewater flow rates in 
and downstream of the CSS (both in terms of hydraulic limitations and contractual limitations 
with  PVSC)  preclude  the  feasibility  of  off‐line  storage  tanks  alone  to  reduce  CSO‐event 
frequencies  to  fewer  than 12 per year  (which  itself assumes  that  the  current  contractual 
limitation of 17.6 MGD peak flow can be relaxed to a hydraulically feasible 20.0 MGD peak 
flow). For storage tanks to achieve 8, 4 or 0 uncontrolled discharges per year, a combination 
of  other  primary  controls  (such  as  disinfection  or  partial  separation),  or  extensive 
implementation  of  combinations  of  secondary  controls  (such  as  conveyance,  water 
conservation,  outfall  consolidation,  and  green  infrastructure)  would  be  necessary.  Such 
combinations are not desirable, as they add complexity to the control program. 
 
Off‐Line  Storage  Tunnels:  Storage  tunnels  offer  similar  performance  characteristics  as 
storage tanks (as described above), but are more expensive. Although tunnels can provide an 
alternative to tanks when site availability and costs are an issue, tunnels are not otherwise as 
desirable as tanks as a CSO‐control alternative. 
 
D.3.3.2  Secondary Alternatives 
Alternatives that are not capable of achieving the major performance objectives are herein 
designated secondary CSO‐control alternatives. These alternatives are: 
 
1. Water Conservation 

2. Additional Conveyance 

3. Outfall Consolidation/Relocation 

4. Green Infrastructure 

 

Water Conservation: Water conservation is essentially a “best practice” that will continue to 
help keep  in  check  the  impacts of other  trends, but does not provide much benefit with 
respect to CSO control. Analyses show that water conservation measures resulting  in 10% 
lower sanitary flow rates would reduce CSO volumes by about 1.3%. Water conservation is 
an ongoing measure in place through utilization of low water use fixtures. 
 
Additional Conveyance: Additional conveyance  is a necessary complement  to  the primary 
CSO  controls  involving  storage  (i.e.,  storage  tunnels  and  storage  tanks)  to  achieve  CSO‐
frequency goals of fewer than 20 per year. The cost associated with additional conveyance is 
dependent upon the degree of additional conveyance needed. As such, the specific amount 
of conveyance needed will depend upon the final selected alternative, as well as the ability 
of PVSC to treat higher wastewater flows. By itself, increasing the conveyance from the Oak 
Street Pump Station  to 20 MGD  (from 17.6 MGD) would decrease CSO volumes by about 
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4.6%.  Greater  conveyance  would  require  capital  investment  to  upsize  segments  of  the 
Bayonne force main and downstream infrastructure including treatment capacity at PVSC.  
 
Outfall Consolidation/Relocation: Outfall consolidation/relocation can be used to mitigate 
the costs of primary controls such as PAA disinfection and storage tanks. The cost associated 
with outfall consolidation is dependent upon the degree of consolidation needed to minimize 
the cost or utilize acceptable sites for the final selected alternative. 
 
Green  Infrastructure: Green  infrastructure  can  achieve  limited progress  toward  the CSO‐
control objectives when implemented at typically successful levels. Control of the first inch of 
runoff from 10% of impervious areas across the CSS reduces CSO volume by less than 7%, so 
substantial  control  through  GI  technologies  is  unlikely  on  a widespread  basis.  However, 
implementation  of  specific GI  applications will  be  considered  as  part  of  final  alternative 
selection.  

 

D.3.3.3  Ineffective/Problematic Alternatives 
Alternatives  that  do  not  have much  potential  to  improve  CSO  control  and  that may  be 
problematic are not  going  to be  considered unless no other options  are  available. These 
alternatives are: 
 
1. Regulator Modifications for in‐line storage 

2. Real Time Control (RTC) for in‐line storage 

 

Regulator Modifications: Regulator modifications for in‐line storage appear to risk flooding 
yet offer very limited benefits for City’s CSO control. As such, this CSOcontrol alternative will 
not be considered unless other alternatives are not applicable or other controls proposed for 
the site involve changes to the infrastructure that could change the flooding risks involved. 
 
Real Time Control: Similar to regulator modification, real time control options to enhance in‐
line storage are not desirable due to the potential risks for flooding and the limited benefits 
of  implementation.  This  option will  not  be  considered  unless  other  alternatives  are  not 
applicable or other controls proposed for the site involve changes to the infrastructure that 
could change the flooding risks involved. 
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D.3.3.4  Example Plan Alternatives 
To achieve the full range of the CSO‐frequency objectives described in Section D.1.5.1, two 
different plans are offered here as examples. The first example plan  is PAA Disinfection at 
each outfall, and  the  second example plan  is Consolidated Storage Tanks with Additional 
Conveyance. Table D‐26 presents a side‐by‐side summary of the efficacy and life‐cycle costs 
of  these  two control alternatives. As  shown,  the  life‐cycle costs of PAA Disinfection  (with 
FlexFilter  pretreatment)  are  a  fraction  of  the  cost  of  Consolidated  Tanks with Additional 
Conveyance to achieve similar CSO‐control metrics. In addition, the Consolidated Tanks with 
Additional  Conveyance  alternative  may  require  infrastructure  improvements  outside  of 
Bayonne (such as the conduits to the PVSC STP, as well as at the STP itself), which are wholly 
or partly outside of Bayonne’s jurisdiction. 
 
Table D‐26 | Example Plan Alternatives for CSO‐Frequency Targets 

Control 
Alternative  

Untreated 
CSO Events 
(count/yr) 

Untreated 
CSO Volume 
(MG/yr) 

Untreated 
CSO Volume 
Reduction (%) 

20‐Yr Life‐Cycle 
Cost, Raw as PV 

($M) 

20‐Yr Life‐Cycle 
Cost, PTPC as PV 

($M) 

Baseline  60  748  ‐  ‐  ‐ 

PAA 
Disinfection 
with FlexFilter 
Pretreatment 

20  206  72%  99.78  220.23 

12  91  88%  158.20  351.93 

8  82  89%  164.28  365.43 

4  28  96%  245.68  548.95 

Consolidated 
Tanks with 
Additional 
Conveyance 

20  182  76%  220.50  424.75 

12  102  86%  272.28  533.17 

8  59  92%  308.94  603.59 

4  92  94%  331.39  648.98 
 

(1)  An “Untreated CSO Event” is a wet‐weather event with at least one overflow that does not receive full treatment. 
(2)  Baseline and “Consolidated Tanks with Additional Conveyance for 20 Events/yr” require peak conveyance capacity 

of 17.6 MGD at Oak Street PS. 
(3)  “Consolidated Tanks with Conveyance for 12 Events/yr” require peak conveyance capacity of 20.0 MGD at Oak 

Street PS. 
(4)  “Consolidated Tanks with Conveyance for 8 and 4 Events/yr” require peak conveyance capacity of 40.0 MGD at 

Oak Street PS and include the cost of upsizing the force main to 36’’.  

 

To achieve the 85 percent capture of CSO volume, or the equivalent capture of CSO pollutant 
of concern (as described in Section D.1.5.1), a number of plans are offered here as examples. 
As  noted  previously,  to meet  the  85  percent  capture  target  for  Bayonne,  a  59  percent 
reduction  in  untreated  CSO  (that  is,  no more  than  306 MG  of  untreated  CSO) must  be 
achieved.  
 
Focusing first on volume capture (and noting that, of all evaluated alternatives, only offline 
storage can achieve 59 percent reduction of CSO volume) three different plans are presented 
below, one for each of the three conveyance levels evaluated (17.6, 20.0, and 40.0 MGD, as 
described herein).  Each plan involves implementation of three storage tanks: one near outfall 
BA‐015, one near BA‐017, and one near BA‐001/002.  In each plan, the tanks at BA‐015 and 
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BA‐017 are 2.5 MG, while the tank at BA‐001/002 is sized at 17 MG, 15 MG, or 6.5 MG, for 
each  of  the  three  conveyance  levels,  respectively.  Table  D‐27  presents  a  side‐by‐side 
summary  of  the  efficacy  and  life‐cycle  costs  for  these  three  control  alternatives.  Slight 
differences in the expected untreated CSO volume all provide the requred reduction of CSO 
volume, but for significantly different life‐cycle costs. The most cost‐effective option here has 
a  life‐cycle  cost  (20‐year  PTPC  as  PV)  of  $181M,  less  expensive  than  the  $220M  PAA 
Disinfection (with FlexFilter Pretreatment) alternative (Table D‐26), but also less effective in 
terms of resulting number or untreated events and untreated CSO volume.  
 
Table D‐27 | Example Plan Alternatives for CSO Volume/Pollutant Capture Targets 

Control 
Alternative  

Untreated1 
CSO Events 
(count/yr) 

Untreated1 

CSO Volume 
(MG/yr) 

Untreated1 
CSO Volume 
Reduction (%) 

20‐Yr Life‐Cycle 
Cost, Raw as PV 

($M) 

20‐Yr Life‐Cycle 
Cost, PTPC as PV 

($M) 

Baseline  60  748  ‐  ‐  ‐ 

17.6 MGD 
2.5 MG BA015 
2.5 MG BA017 
17 MG BA001/2 

48  298  60%  128.31  248.21 

20.0 MGD2 
2.5 MG BA015 
2.5 MG BA017 
15 MG BA001/2 

48  300  60%  120.52  232.54 

40.0 MGD3 
2.5 MG BA015 
2.5 MG BA017 
6.5 MG BA001/2 

48  309  59%  93.18  180.88 

 

(1)  An “Untreated CSO Event” is a wet‐weather event with at least one overflow, “Untreated CSO Volume” 
determined for each 5‐minute period exceeding the design capacity of the disinfection facility. 

(2)  Option provides peak conveyance capacity of 20.0 MGD at Oak Street PS. 
(3)  Option provides peak conveyance capacity of 40.0 MGD at Oak Street PS and through the force main.  
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Acronyms 
$M  Million Dollars 
CCI  Construction Cost Index 
COP  Continuous Operating Post 
CSO  Combined Sewer Overflow 
ENR  Engineering News‐Record 
GI   Green Infrastructure 
H&H  Hydrologic and Hydraulic (Model) 
ILS  In‐Line Storage 
LTCP  Long Term Control Plan 
MG  Million Gallons 
MGD   Million Gallons per Day 
MS4   Municipal Separately Sewered 

Stormwater System 
MUA   Municipal Utility Authority 
NJDEP  New Jersey Department of 

Environmental Protection 

NJSPDES  New Jersey State Pollutant Discharge 
Elimination System 

NMC  Nine Minimum Controls (for CSO 
Control, per USEPA) 

O&M  Operation and Maintenance 
OSPS  Oak Street Pump Station 
PAA  Peracetic Acid (disinfection agent) 
PICP   Permeable Interlocking Concrete Pavers 
PV  Present Value (Cost) 
PVSC   Passaic Valley Sewerage Commission 
TGM  Technical Guidance Manual  
USEPA  United State Environmental Protection 

Agency 
UV   Ultraviolet (disinfection agent) 
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Executive Summary 

 

Section A Introduction 

The Borough of East Newark is a densely populated town in Hudson County, New Jersey. 
The town comprises an area of approximately 0.1 square miles and is boarded by the 
Town of Kearny in the north and Harrison in the south.  It is located by the Passaic River 
and has one CSO outfall discharging CSO to the Passaic River. All combined sewer flows 
from Borough of East Newark will be conveyed to the PVSC wastewater treatment plant 
through PVSC interceptor. The Borough’s combined sewer system is permitted under 
NJPDES Permit No. NJ0117846  

In consistency with the 1994 USEPA’s CSO Control Policy, the NJPDES permit requires 
implementation of CSO controls through development of a Long-Term Control Plan 
(LTCP). The permit includes requirements to cooperatively develop the LTCP with PVSC 
and its hydraulically connected CSO permittees. Each permittee is required to develop all 
necessary information for the portion of the hydraulically connected system they own.  

Section D.3.b.v of the NJPDES permit indicates that, as part of the LTCP requirements, a 
Development and Evaluation of CSO Control Alternatives Report be submitted to the 
NJDEP within 48 months from the effective date (July 1, 2015) of the permit. To meet this 
regulatory requirement, the Borough of East Newark prepared this report for the 
development and evaluation of CSO control measures. Various alternatives evaluated for 
the Borough of East Newark CSO LTCP including source control technologies, collection 
system technologies, storage and treatment technologies. 

Section B Future Conditions 

B.1 Introduction 

Establishing baseline condition is an important step in the CSO LTCP alternatives analysis. 
Baseline condition is used to compare the effectiveness of different CSO control 
alternatives and to estimate the magnitude of the CSO volume and frequency reductions. 
A 25 to 35 year planning horizon is being assumed for implementation of the CSO LTCP. 
The projection of sanitary flows is based on the population as described in Section B.4. 

B.2 Projections for Population Growth 

The Borough of East Newark’s population was 2,406 counted in the 2010 United States 
Census. Based on the North Jersey Transportation Authority (NJTPA) report, the 2045 
population is projected to be 2,993.  
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B.3 Planned Projects 

One planned project in the Borough of East Newark is the remediation of the BASF 
property which was the site of a former Clark Thread Mill. It will be remediated to an 
ecological site with minimal domestic waste. Details on the site redevelopment will be 
developed during late 2019. For now we are assuming that storm water and wastewater 
will be separately sewered. This will reduce the CSO drainage area by about 14 acres and 
create a new storm water discharge. 

B.4 Projected Future Wastewater Flows 

The future baseline condition is intended to reflect the magnitude and geographic 
distribution of the anticipated sanitary sewage flow rates. To estimate the sanitary flow 
rates for the year 2045 planning horizon, the projected population increases (see Section 
B.2) are applied with existing per-capita sanitary flow rates, based on observed 2016/2017 
measured flows and year 2017 population estimates. This calculation represents an 
increase in sanitary sewage flow of about 7.5% relative to the observed 2016/2017 dry 
weather flows. This analysis assumes no change in existing infiltration rates affecting base 
wastewater flows for the future baseline condition. 

Section C Screening of CSO Control Technologies 

C.1 Introduction 

A wide variety of CSO control alternatives were reviewed as part of the technology 
screening process to identify the options that have the greatest potential in the Borough of 
East Newark to achieve the CSO control goals. Options identified during this screening 
process were subsequently evaluated for effectiveness and costs, as described in Section 
D. 

As part of the screening process, each CSO control technology was evaluated for its 
effectiveness to achieve the following goals: 1) achieving water quality standards and 
designated uses of the receiving waters, 2) reducing pollutant-of-concern discharges, 3) 
reducing CSO-discharge frequency, and 4) reducing CSO-discharge volumes. Other 
considerations in the evaluation of CSO control technologies included implementation 
requirements (land, neighborhood, noise, disruption) and operational factors.  

CSO control technologies can be grouped generally as Source Control, Collection System 
Control, Storage or Treatment technologies. Technologies under each group were also 
reviewed with respect to their potential program-role categories as shown below.  These 
categories provide an indication of how a given technology could fit into the overall LTCP 
program:  

 Primary Technology – High potential of meeting water-quality and CSO control 
goals; 
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 Complementary Technology – Some potential to bring positive impacts, but may 
be limited in effectiveness; 

 Program Enhancement Technology – Generally good practices, but likely to have 
limited impact on water-quality and CSO control goals; 

 In place/In-progress Technology – Already implemented or included in near-term 
plans; and 

 Not Recommended Technology – Removed from consideration for various 
reasons (cost, maintenance, public acceptance, constructability, etc.). 

The assessment presented here involved high-level screening and was limited to the 
consideration of the general capabilities of CSO control technologies. The following 
sections present the technologies that were deemed viable in terms of effectiveness, cost, 
feasibility, and public acceptance. Section C.9 presents details of the screening process, 
and lists technologies retained for further evaluation in the alternative analysis. 

C.2 Source Control  

Source control technologies reduce runoff volume and/or associated pollutants entering 
the collection system. Reductions of peak wet weather flows in the CSS can reduce CSOs 
directly. Reductions of runoff volumes and pollutant loads may decrease the need for more 
capital-intensive technologies downstream in the CSS. Some source-control techniques 
do not require significant structural improvements and thus can have attractive capital 
costs. However, some source-control measures can be labor intensive and, therefore, can 
have high operation and maintenance costs. 

As presented in Table C-1 (see Section C.9), source-control technologies can involve 
Storm water Management, Public Education, Ordinance Enforcement, Good 
Housekeeping, and Green Infrastructure (GI).  In the NJPDES permit, NJDEP 
recommends evaluation of the practical and technical feasibility of GI options as part of 
the alternatives development process. The Borough of East Newark has identified GI 
application as a viable source-control measure that can provide ancillary environmental 
and public benefits. Table C-1 identifies which controls are being implemented, which 
controls are being considered for evaluation and which have been identified for costing. 

C.2.1 Green Infrastructure 

Green Infrastructure refers to a host of source-control approaches that can reduce and 
treat rainfall runoff prior to its entry into the CSS. GI approaches typically intercept rainfall 
runoff with soil media and plants to eliminate or attenuate volumes and pollutants through 
absorption, infiltration, and evapo-transpiration. Many GI approaches can also deliver 
ancillary environmental, social, and economic benefits to the community, such as 
decreasing localized flooding, reducing the heat-island effect, improving air quality, 
creating job opportunities, and providing needed green spaces for aesthetic purposes. 

GI can be used alone or in conjunction with other types of CSO alternatives. Due to their 
reliance on the physical and biological properties of soil media and plants, some GI 
approaches are susceptible to seasonally variable performance. GI typically requires 
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widespread implementation to provide significant system-wide CSO control, particularly in 
highly urbanized areas like East Newark, where they may not be as practical as traditional 
“gray infrastructure” approaches in providing reliable, stand-alone solutions. Nevertheless, 
GI approaches are being featured in CSO LTCP programs for a number of municipalities, 
including New York City and the City of Philadelphia. GI is being evaluated in conjunction 
with other primary alternatives that are necessary to achieve the volume and bacteria 
reduction primary goals for CSO control.  

A previous study, “Green Infrastructure Feasibility Study, East Newark,” prepared by 
Rutgers University, identified a number of possible locations for GI opportunities in the 
City. The realistic potentials of GI approaches will be further refined in the alternative 
evaluation with the associated benefits and concerns in mind. The City’s citizen education 
and support services will also continue to promote localized GI on a homeowner scale as 
a program enhancement. 

C.3 Infiltration and Inflow Control 

Excessive amounts of infiltration and inflow (I/I) can increase CSO through reduced CSS 
conveyance capacity and can increase operations and maintenance costs associated with 
the CSS and treatment facilities.  “Infiltration” refers to the intrusion of groundwater into 
the collection system through defective pipe joints, cracked or broken pipes, manholes, 
footing drains, and other similar sources. In the context of CSS, which is designed to 
accept storm water, “inflow” refers to illicit entry of flow from streams, tidal sources, or 
catch basins and similar structures in supposedly “separated” areas that are connected to 
the CSS.  

Infiltration problems typically reflect a general overall deterioration of the sewer system 
and can be difficult to isolate and identify. Achieving significant reductions of infiltration can 
also be difficult and expensive. Infiltration control in the Borough of East Newark CSS is 
not a cost-effective method of CSO control for achieving the required CSO reductions.  

Inflow control in the Borough of East Newark’s CSS would focus primarily on potential tidal 
inflows, as the separated catchments do not contribute storm water to the CSS, and there 
are no known or suspected stream inflows to the CSS.  Tidal inflows to the CSS can be 
identified via measurement of chlorides and controlled at reasonable cost by replacement 
or proper maintenance of flex valves and tide gates at the existing CSO control facilities. 
The Borough of East Newark will investigate their outfall for tidal inflow to the CSS and 
make any repairs that are needed. 

In summary, investigation and control of I/I via identification and control of tidal inflow will 
be retained as a program enhancement to protect against future increases of CSO.   

C.4 Sewer System Optimization 

Sewer system optimization reduces CSO volume and frequency by maximizing the volume 
of flow stored in the collection system or maximizing the use of system capacity to convey 
flow to a treatment facility. Techniques used for sewer system optimization include:  
implementing regulator modifications, improving conveyance, consolidating or relocating 
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outfalls, and applying real-time controls to minimize CSO frequency/volume or the 
number/cost of control facilities.  

Regulator Modifications: Existing regulator structures can sometimes be modified, 
based on site specific conditions, by adjusting weir elevations or length to take advantage 
of upstream “in-line” pipe storage, or by adjusting elevations of piping to maximize flow to 
the interceptor and treatment facility. Caution should be practiced when modifying 
regulator operations to ensure that basement flooding or street flooding will not result. A 
field survey or review of sewer system design drawings should be done before modifying 
any regulators. Regulator modification will be included in the alternatives evaluation.  

Conveyance: The transportation of combined sewage through the CSS to a treatment 
facility involves piping, diversion structures, and pump stations. CSOs and their impacts 
may be avoided by removing bottlenecks or redirecting overflows from more sensitive 
areas to areas where impacts are less significant. Improved or additional conveyance can 
be gained by modifying the flow control and adding additional capacities to existing sewers 
or force mains. Major conveyance improvements can be costly, require a cumbersome 
permitting process, and can generate public opposition when they involve significant 
disruption in urban environments. Considering PVSC’s plan to consider accepting more 
flow at its treatment facility, conveyance is considered a primary technology that will be 
reviewed further for the development of CSO control alternatives. 

Outfall Consolidation/Relocation: Combining and relocating outfalls can minimize the 
number of CSO control facilities and aid in their siting. This type of measure helps eliminate 
CSO discharges to sensitive areas or move discharge points to less sensitive areas. The 
measures may also lower operational requirements and reduce monitoring efforts.  The 
solution generally involves routing overflows using new piping to a new discharge point. 
Outfall consolidation works best when the outfalls are in close proximity to each other, 
requiring limited modifications to the conveyance.  The techniques can be effective in 
reducing high frequency, low volume CSOs. However, the Borough of East Newark only 
has one CSO along a 2,000 foot stretch of the Passaic River: therefore, Outfall 
Consolidation/Relocation is unlikely. 

Real Time Control (RTC): RTC provides integrated control for regulators, outfall gates, 
and pump-station operations based on anticipated conditions, with feedback loops for 
control adjustments based on actual conditions within the system. RTC typically involves 
an automated monitoring and control system that operates control devices (such as gates 
or pump stations) to maximize the storage capacity of the CSS and to limit overflows. This 
measure may involve installation of numerous mechanical and electrical control devices 
and require specialized operational capacities. RTC can only be effective in reducing CSO 
volumes where in-line storage capacity is available in the system, which generally exists 
in a CSS with relatively flat upstream slopes. This measure has been identified as a 
complementary technology to be reviewed in combination with primary storage 
technologies in the alternatives evaluation process. 
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C.5 Storage 

Storage technologies allow excess wet weather flows to be stored for subsequent 
conveyance to a treatment facility.  Storage can also attenuate peak flows within the CSS 
and provide a relatively constant flow into the treatment plant after the storm is over. 
Storage technologies are reliable means for CSO control, but they have fairly high 
construction and O&M costs. Technologies in this group typically include linear storages 
(pipeline and tunnel) and point storages (tanks).  

Pipeline Storage: Additional in-line storage to retain wet weather excess flows can be 
created by the construction of new larger size pipes in place of, or parallel to existing 
combined sewers. Pipeline has the advantage of requiring a smaller construction area than 
a point storage. However, it could take significant lengths of piping to provide adequate 
storage if a smaller diameter is used. Pipelines typically require large open trenches and 
temporary closure of streets to install, which could create significant public disruptions.  
One of the principles that govern storage with larger size pipes is to assure a minimum 
slope.  

The use of pipeline storage is a cost-effective method for reducing combined sewer 
overflows if you can maximize the use of available storage volume already existing within 
the CSS.  The technology will be evaluated further as a CSO control.  

Tunnel Storage: This control alternative involves the capture and storage of wet-weather 
excess flows in a tunnel and the subsequent pumping out of this stored volume when the 
conveyance and treatment capacities become available. The technology is used in CSO 
systems depending on the peak and volume of the wet weather flows needed to be 
captured. Flows are introduced into the tunnels through drop shafts, and pumping facilities 
are usually required at the downstream ends for dewatering. Tunnels typically have large 
diameters and provide more storage volume than the pipelines previously described. The 
ease of capacity expansion and its underground construction techniques allows for 
relatively minimal disturbance to the ground surface, which can be very beneficial in 
congested urban areas. Therefore, tunnels have been considered as one of the primary 
technologies for the alternative evaluation.  

Tank Storage: The most prevalent form of offline storage of combined sewer flows is to 
install storage tanks at or near the CSO outfalls or pump stations so that the storage can 
consolidate flows conveyed within the collection system from upstream locations. This type 
of facility can be relatively simple in design and operation and can effectively reduce the 
frequency of overflows. Tanks can capture the most concentrated first flush portion of wet-
weather peak flow and help to reduce the capacity needs for conveyance and treatment. 
Additionally, storage tanks can be used for providing contact time for disinfecting the 
effluent during larger events, depending upon the application needs. Storage tanks will be 
further evaluated as one of primary technologies for CSO control in the Borough of East 
Newark.  

                                                 June 2019
Regional DEAR Appendix Page 204 of 918 



Development and Evaluation of Alternatives Report 
 Borough of East Newark 

 

  June 2019 | 7 

C.6 Sewage Treatment Plant (STP) Expansion or Storage 

Expansion of a sewage treatment plant can help to reduce or eliminate CSOs by allowing 
more flows into the plant. The Borough of East Newark transports their combined sewer 
flows to the PVSC wastewater treatment facility via the main interceptor. As indicated in 
Section C.4, PVSC is considering modifications to their treatment facilities to be able to 
accept additional wet weather flows from their district permittees. While all dry weather 
flows from the Borough of East Newark are conveyed to PVSC, local and regional 
hydraulic constraints would limit the amount of additional flows that can be conveyed for 
treatment. Also, negotiations would have to be undertaken with Kearny and Harrison to 
construct joint facilities which would primarily be led by the parties’ interest.  Due to these 
facts, it would likely be less intricate and more cost effective if local storage (e.g., tunnel, 
tank) is considered, rather than conveying the full peak flow of the Borough of East Newark 
to PVSC for treatment. Since the Borough of East Newark currently neither owns nor 
operates a wastewater treatment facility, STP expansion or modification for wet weather 
flow could only be done by PVSC. These discussions with PVSC will be held in late 2019. 

C.7 Sewer Separation 

Wet weather peak flows and consequently the risk of combined sewer overflows can be 
eliminated or reduced by complete or partial removal of storm water connections from the 
CSS, a process called “sewer separation.” This process typically involves the construction 
of new storm sewers to convey storm water directly to the receiving water, leaving the 
existing combined sewers to convey sanitary sewage and any remaining storm water 
inputs.  During the sewer separation process, storm water inputs such as catch basin 
inlets, roof leaders, sump pumps, etc. must be redirected to the new storm sewers. On the 
other hand, if new separate sanitary sewers are installed, the existing sanitary laterals 
must be redirected to the new separate sanitary. This CSO control technique may also 
require modification to the other elements of the existing infrastructure such as manholes, 
regulators, and outfalls. Sewer separation can be disruptive to the neighborhood, 
especially in a densely developed urban environment like the Borough of East Newark. 
Sewer separation at the Borough of East Newark was previously found to represent the 
most expensive CSO control alternative. Also, there is a potential that future Municipal 
Separate Storm Sewer (MS4) permits may require treatment of the separated storm water 
prior to discharge in the future. Despite these facts, sewer separation is a primary 
technology that would completely eliminate CSOs. Therefore, the previous cost evaluation 
will be used for a comparison with the tunnel and tank storage options.  

C.8 Treatment of CSO Discharges 

Disinfection is used to destroy pathogenic microorganisms in CSO discharges. It is very 
effective at reducing pathogen concentrations, but provides no volume reduction. 
Disinfection can either be conducted at centralized storage facilities or locally at satellite 
facilities near the outfalls. However, CSO disinfection can be challenging due to the 
inherent nature of CSO characteristics, such as intermittent occurrence and high variability 
of flow and pathogen concentrations.  Therefore, the full range of possible flow conditions 
should be considered during the design.   
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Both chemical disinfection and ultraviolet (UV) disinfection have been widely used with 
STPs following conventional primary and secondary treatment. For CSO-treatment 
applications, UV disinfection is not effective due to the characteristics of variable flow and 
effluent quality. Many chemicals are available for chemical disinfection. Some of the more 
common technologies include gaseous chlorine, liquid sodium hypochlorite, chlorine 
dioxide, and ozone. For disinfection of CSOs, liquid sodium hypochlorite is the most 
common, although its apparent toxicity to aquatic life is a concern and for this reason, 
dechlorination is required.   

The U.S. EPA approved peracetic acid (PAA) as a primary disinfectant for wastewater in 
2007. A growing number of wastewater treatment plants in the United States have adopted 
PAA as a primary disinfectant.  Several case studies applying PAA for CSO treatment 
have been undertaken in the US, including a demonstration study (2017, HMM) conducted 
in Bayonne. These studies have shown that PAA is an effective agent that requires a 
comparatively short contact time to achieve the desired level of disinfection, without 
residual toxicity. The main advantages of PAA over sodium hypochlorite include a longer 
“shelf life” without product deterioration, the strong relationship between higher dose and 
higher disinfection level, and the lack disinfection byproducts and associated toxicity, all of 
which are important for satellite CSO disinfection facilities subject to intermittent and highly 
variable flows. In addition, the relatively small footprint of PAA-disinfection facilities should 
allow it to be implemented upstream of each CSO outfall, at a location between the existing 
regulator and the existing netting facility. It is understood that pilot testing may be required 
to demonstrate that satisfactory treatment can be achieved in this manner through 
adjustment of flow-paced dosing of PAA.  

PAA disinfection has been identified as a primary technology to consider in the alternatives 
evaluation. 

C.9 Screening of Control Technologies 

The Borough has already implemented some low- to medium-level CSO control practices 
related to the nine minimum controls (NMCs). Screening of available CSO control 
technologies was therefore conducted to characterize the likely effectiveness of each 
control as:   

 Measure already in place vs. measure not already in place; 

 Measure alone will meet vs. partially meet vs not meet LTCP objectives; and 

 Measure in combination with other technologies will meet vs. partially meet vs not 
meet LTCP objectives.  

The technologies were categorized as follows with regard to the primary CSO control goals 
of bacteria reduction or volume reduction: 

 High – Technologies that will have a significant (≥ 65%) impact on the CSO control 
goal and are among the best technologies available to achieve that goal. 
Therefore, they may be considered for further evaluation. 
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 Medium – Technologies that are somewhat effective at achieving the CSO control 
goal (35-65%), but are not considered among the most effective technologies to 
achieve that goal. 

 Low – Technologies that will have a minor impact (≤ 35%) on this CSO control 
goal. Therefore, they will need other positive attributes to be considered for further 
evaluation. 

 None –Technology that will have zero or negative effect on the CSO control goals. 

The screening of each CSO control technology was then conducted with the following in 
mind:  

 Predicted effectiveness at reaching the primary goals of bacteria and overflow 
volume reduction; 

 Implementation and operational factors, and whether to consider combining the 
technology with other technologies; 

 If the technology is currently implemented; and finally  

 If the technology can be recommended for the alternatives evaluation.  

As indicated in Section C-1, technologies not recommended due to various reasons such 
as cost, maintenance, public acceptance, etc. are removed from consideration. The results 
of the CSO control technologies screening process are summarized in Table C-1 below. 
The columns at the right indicate the current status of each technology, whether or not the 
technology is suitable to be combined with others, and whether or not the technology is 
being evaluated further (in Section D).  
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Table C-1. CSO Control Technology Screening Results 
 

Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Source Control Technologies 

Stormwater 
Management 

Street/Parking Lot 
Storage (Catch 
Basin Control) 

Low Low - Reduced surface flooding potential 

Flow restrictions to the CSS can cause flooding in lots, yards and buildings; 
potential for freezing in lots; low operational cost. Effective at reducing peak flows 
during wet weather events but can cause dangerous conditions for the public if 
pedestrian areas freeze during flooding. 

No No Yes 

Catch Basin 
Modification (for 
Floatables Control) 

Low None - Water quality improvements 
- Reduced surface flooding potential 

Requires periodic catch basin cleaning; requires suitable catch basin configuration; 
potential for street flooding and increased maintenance efforts. Reduces debris and 
floatables that can cause operational problems with the mechanical regulators. 

No No Yes 

Catch Basin 
Modification 
(Leaching) 

Low Low - Reduced surface flooding potential 
- Water quality improvements 

Can be installed in new developments or used as replacements for existing catch 
basins. Require similar maintenance as traditional catch basins. Leaching catch 
basins have minor effects on the primary CSO control goals. 

No No No 

Public 
Education and 

Outreach 

Water 
Conservation None Low 

- Reduced surface flooding potential  
- Align with goals for a sustainable 
community 

Water purveyor is responsible for the water system and all related programs in the 
respective City. However, water conservation is a common topic for public 
education programs. Water conservation can reduce CSO discharge volume, but 
would have little impact on peak flows. 

Yes No Yes 

Catch Basin 
Stenciling None None - Align with goals for a sustainable 

community 

Inexpensive; easy to implement; public education. Is only as effective as the 
public’s acceptance and understanding of the message. Public outreach programs 
would have a more effective result. 

Yes Yes Yes 

Community 
Cleanup Programs None None 

- Water quality improvements 
- Align with goals for a sustainable 
community 

Inexpensive; sense of community ownership; educational BMP; aesthetic 
enhancement. Community cleanups are inexpensive and build ownership in the 
city. 

Yes Yes Yes 

Public Outreach 
Programs Low None - Align with goals for a sustainable 

community 
Public education program is ongoing.  Permittee should continue its public 
education program as control measures demonstrate implementation of the NMC. Yes Yes Yes 

FOG Program Low None 
- Water quality improvements 
- Improves collection system 
efficiency 

Requires communication with business owners; Permitee may not have 
enforcement authority. Reduces buildup and maintains flow capacity. Only as 
effective as business owner cooperation. 

Yes No No 

Garbage Disposal 
Restriction Low None - Water quality improvements 

Permitee may not be responsible for Garbage Disposal. This requires an increased 
allocation of resources for enforcement while providing very little reduction to wet 
weather CSO events. 

Yes No No 

Pet Waste 
Management Medium None - Water quality improvements Low cost of implementation and little to no maintenance. This is a low cost 

technology that can significantly reduce bacteria loading in wet weather CSO's. Yes No Yes 

Lawn and Garden 
Maintenance Low Low - Water quality improvements 

Requires communication with business and homeowners. Guidelines are already 
established per USEPA. Educating the public on proper lawn and garden treatment 
protocols developed by USEPA will reduce waterway contamination. Since this 
information is already available to the public it is unlikely to have a significant effect 
on improving water quality. 

Yes No Yes 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Hazardous Waste 
Collection Low None - Water quality improvements The N.J.A.C prohibits the discharge of hazardous waste to the collection system. Yes Yes Yes 

Ordinance 
Enforcement 

Construction Site 
Erosion & 
Sediment Control 

None None - Cost-effective water quality 
improvements 

In building code; reduces sediment and silt loads to waterways; reduces clogging of 
catch basins; little O&M required; contractor or owner pays for erosion control. A 
Soil Erosion & Sediment Control Plan Application or 14-day notification (if Permitee 
covered under permit-by-rule) will be required by NJDEP per the N.J.A.C. 

Yes Yes Yes 

Illegal Dumping 
Control Low None - Water quality improvements 

- Aesthetic benefits 

Enforcement of current law requires large number of code enforcement personnel; 
recycling sites maintained. Local ordinances already in place can be used as 
needed to address illegal dumping complaints. 

Yes Yes Yes 

Pet Waste Control Medium None - Water quality improvements 
- Reduced surface flooding 

Requires resources to enforce pet waste ordinances. Public education and outreach 
is a more efficient use of resources, but this may also provide an alternative to 
reducing bacterial loads. 

Yes No Yes 

Litter Control None None 
- Property value uplift 
- Water quality improvements 
- Reduced surface flooding 

Aesthetic enhancement; labor intensive; City function. Litter control provides an 
aesthetic and water quality enhancement. It will require city resources to enforce. 
Public education and outreach is a more efficient use of resources. 

Yes No Yes 

Illicit Connection 
Control Low Low 

- Water quality improvements 
- Align with goals for a sustainable 
community 

Site specific; more applicable to separate sanitary system; new storm sewers may 
be required; interaction with homeowners required. The primary goal of the LTCP is 
to meet the NJPDES Permit requirements relative to POCs. Illicit connection control 
is not particularly effective at any of these goals and is not recommended for further 
evaluation unless separate sewers are in place. 

Yes No Yes 

Good 
Housekeeping 

Street 
Sweeping/Flushing Low None - Reduced surface flooding potential 

Labor intensive; specialized equipment; doesn't address flow or bacteria; City 
function. Street sweeping and flushing primarily addresses floatables entering the 
CSS while offering an aesthetic improvement. 

Yes Yes Yes 

Leaf Collection Low None - Reduced surface flooding potential 
- Aesthetic benefits 

Requires additional seasonal labor. Leaf collection maximizes flow capacity and 
removes nutrients from the collection system. Yes Yes Yes 

Recycling 
Programs None None - Align with goals for a sustainable 

community Most Cities have an ongoing recycling program. Yes Yes Yes 

Storage/Loading/ 
Unloading Areas 

None None - Water quality improvements 
Requires industrial & commercial facilities designate and use specific areas for 
loading/unloading operations. There may be few major commercial or industrial 
users upstream of CSO regulators. 

Yes No Yes 

Industrial Spill 
Control Low None - Protect surface waters 

- Protect public health 
PVSC has established a pretreatment program for industrial users subject to the 
Federal Categorical Pretreatment Standards 40 CFR 403.1. Yes Yes Yes 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Green 
Infrastructure  

Buildings 

Green Roofs None Medium 

- Improved air quality 
- Reduced carbon emissions 
- Reduced heat island effect 
- Property value uplift 
- Local jobs 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Align with goals for a sustainable 
community 

Adds modest cost to new construction; not applicable to all retrofits; low operational 
resource demand; will require the Permittees or private owners to implement; 
requires regular cleaning of gutters & pipes; upkeep of roof vegetation. Portions of 
Cities have densely populated areas, but this technology is limited to rooftops. Can 
be difficult to require on private properties. 

Yes No Yes 

Blue Roofs None Medium 

- Reduced heat island effect 
- Property value uplift 
- Local jobs 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Align with goals for a sustainable 
community 

Adds modest cost to new construction; not applicable to all retrofits; low operational 
resource demand; will require the Permittees or private owners to implement; 
requires regular cleaning of gutters & pipes; upkeep of roof debris. Portions of the 
Cities have densely populated areas, but this technology is limited to rooftops. Can 
be difficult to require on private properties. 

Yes No Yes 

Rainwater 
Harvesting None Medium 

- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Align with goals for a sustainable 
community 
- Water Saving 

Simple to install and operate; low operational resource demand; will require the 
Permittees or private owners to implement; requires regular cleaning of gutters & 
pipes. Portions of the Cities have densely populated areas, but this technology is 
limited to capturing rooftop drainage. Capture is limited to available storage, which 
can vary on rainwater use. Can be difficult to require on private properties. 

Yes No Yes 

Green 
Infrastructure  
Impervious 

Areas 

Permeable 
Pavements Low Medium 

- Improved air quality 
- Reduced carbon emissions 
- Reduced heat island effect 
- Property value uplift 
- Cost-effective water quality 
improvements 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Align with goals for a sustainable 
community 

Not durable and clogs in winter; oil and grease will clog; significant O&M 
requirements with vacuuming and replacing deteriorated surfaces; can be very 
effective in parking lots, lanes and sidewalks. Maintenance requirements could be 
reduced if located in low-traffic areas, and can utilize underground infiltration beds 
or detention tanks to increase storage. 

Yes No Yes 

Planter Boxes Low Medium 

- Improved air quality 
- Reduced carbon emissions 
- Reduced heat island effect 
- Property value uplift 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Align with goals for a sustainable 
community 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with 
regular overflow and underdrain cleaning; effective at containing, infiltrating and 
evapotranspirating runoff in developed areas. Flexible and can be implemented 
even on a small-scale to any high-priority drainage areas. Underground infiltration 
beds or detention tanks can be utilized to increase storage. 

Yes No Yes 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Green 
Infrastructure  

Pervious 
Areas 

Bioswales Low Low 

- Improved air quality 
- Reduced carbon emissions 
- Reduced heat island effect 
- Property value uplift 
- Local jobs 
- Passive and active recreational 
improvements 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Community aesthetic 
improvements 
- Reduced crime 
- Align with goals for a sustainable 
community 
- Increased pedestrian safety 
through curb retrofits 

Site specific; good BMP; minimal vegetation & mulch O&M requirements; not as 
flexible or infiltrate as much stormwater as planter boxes. Technology requires open 
space and is primarily a surface conveyance technology with additional storage & 
infiltration benefits. Can be modified with check dams to slow water flow. Limited 
open space in most Cities means land can be utilized in more effective ways with 
the existing infrastructure. 

Yes No Yes 

Free-Form Rain 
Gardens Low Medium 

- Improved air quality 
- Reduced carbon emissions 
- Reduced heat island effect 
- Property value uplift 
- Passive and active recreational 
improvements 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 
- Community aesthetic 
improvements 
- Reduced crime 
- Align with goals for a sustainable 
community 

Site specific; good BMP; minimal vegetation & mulch O&M requirements with 
regular overflow and underdrain cleaning; effective at containing, infiltrating and 
evapotranspirating diverted runoff. Rain Gardens are flexible and can be modified to 
fit into the previous areas. Underground infiltration beds or detention tanks can be 
utilized to increase storage. 

Yes No Yes 

Collection System Technologies 

Operation and 
Maintenance 

I/I Reduction Low Medium 
- Water quality improvements 
- Reduced basement sewage 
flooding 

Requires labor intensive work; changes to the conveyance system require 
temporary pumping measures; repairs on private property required by homeowners. 
Reduces the volume of flow and frequency; Provides additional capacity for future 
growth; House laterals account for 1/2 the sewer system length and significant 
sources of I/I in the sanitary sewer. 

Yes Yes Yes 

Advanced System 
Inspection & 
Maintenance 

Low Low 
- Water quality improvements 
- Reduced basement sewage 
flooding 

Requires additional resources towards regular inspection and maintenance work. 
Inspection and maintenance programs can provide detailed information about the 
condition and future performance of infrastructure. Offers relatively small advances 
towards goals of the LTCP. 

Yes No No 

Combined Sewer 
Flushing Low Low 

- Water quality improvements 
- Reduced basement sewage 
flooding 

Requires inspection after every flush; no changes to the existing conveyance 
system needed; requires flushing water source. Ongoing: CSO Operational Plan; 
maximizes existing collection system; reduces first flush effect. 

Yes No Yes 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Catch Basin 
Cleaning Low None - Water quality improvements 

- Reduced surface flooding 

Labor intensive; requires specialized equipment. Catch Basin Cleaning reduces 
litter and floatables but will have no effect on flow and little effect on bacteria and 
BOD levels. 

Yes Yes Yes 

Combined 
Sewer 
Separation 

Roof Leader 
Disconnection Low Low - Reduced basement sewage 

flooding 

Site specific; Includes area drains and roof leaders; new storm sewers may be 
required; requires home and business owner participation. The Cities are densely 
populated and disconnected roof leaders have limited options for discharge to 
pervious space. Disconnection may be coupled with other GI technologies but is not 
considered an effective standalone option. 

Yes No Yes 

Sump Pump 
Disconnection Low Low - Reduced basement sewage 

flooding 

Site specific; more applicable to separate sanitary system; new storm sewers may 
be required; interaction with homeowners required. The Cities are densely 
populated and disconnected sump pumps have limited options for discharge to 
pervious space. Disconnection may be coupled with other GI technologies but is not 
considered an effective standalone option. 

Yes No Yes 

Combined Sewer 
Separation High High 

- Water quality improvements 
- Reduced basement sewage 
flooding 
- Reduced surface flooding 

Very disruptive to affected areas; requires homeowner participation; sewer asset 
renewal achieved at the same time; labor intensive. No No Yes 

Combined 
Sewer 
Optimization 

Additional 
Conveyance High High 

- Water quality improvements 
- Reduced basement sewage 
flooding 

Additional conveyance can be costly and would require additional maintenance to 
keep new structures and pipelines operating. No No No 

Regulator 
Modifications Medium Medium - Water quality improvements 

Relatively easy to implement with existing regulators; mechanical controls requires 
O&M. May increase risk of upstream flooding. Permittees have an ongoing O&M 
program and system wide replacement program for CSO regulators and tide gates. 

Yes Yes Yes 

Outfall 
Consolidation/ 
Relocation 

High High 
- Water quality improvements 
- Passive and active recreational 
improvements 

Lower operational requirements; may reduce permitting/monitoring; can be used in 
conjunction with storage & treatment technologies. Combining and relocating 
outfalls may lower operating costs and CSO flows. It can also direct flow away from 
specific areas. 

Yes No No 

Real Time Control High High 
- Water quality improvements 
- Reduced basement sewage 
flooding 

Requires periodic inspection of flow elements; highly automated system; increased 
potential for sewer backups. RTC is only effective if additional storage capacity is 
present in the system. 

Yes Yes Yes 

Storage and Treatment Technologies  

Linear 
Storage 

Pipeline High High 
- Water quality improvements 
- Reduced surface flooding potential 
- Local jobs 

Can only be implemented if in-line storage potential exists in the system; increased 
potential for basement flooding if not properly designed; maximizes use of existing 
facilities. Pipe storage for a CSS typically requires large diameter pipes to have a 
significant effect on reducing CSOs. This typically requires large open trenches and 
temporary closure of streets to install. 

No No Yes 

Tunnel High High - Water quality improvements 
- Reduced surface flooding potential 

Requires small area at ground level relative to storage basins; disruptive at shaft 
locations; increased O&M burden. No No Yes 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Point Storage 

Tank (Above or 
Below Ground) High High 

- Water quality improvements 
- Reduced basement sewage 
flooding 

Storage tanks typically require pumps to return wet weather flow to the system 
which will require additional O&M; disruptive to affected areas during construction. 
Several CSO outfalls have space available for tank storage. There may be existing 
tanks in abandoned commercial and industrial areas to be converted to hold 
stormwater. Tanks are an effective technology to reduce wet weather CSO's. 

No No Yes 

Industrial 
Discharge 
Detention 

Low Low - Water quality improvements 

Requires cooperation with industrial users; more resources devoted to enforcement; 
depends on IUs to maintain storage basins. IUs hold stormwater or combined 
sewage until wet weather flows subside; there may be commercial or industrial 
users upstream of CSO regulators.  

Yes No No 

Treatment-
CSO Facility 

Vortex Separators None None - Water quality improvements 
Space required; challenging controls for intermittent and highly variable wet weather 
flows. Vortex separators would remove floatables and suspended solids when 
installed. It does not address volume, bacteria or BOD. 

Yes No No 

Screens and Trash 
Racks None None - Water quality improvements 

Prone to clogging; requires manual maintenance; requires suitable physical 
configuration; increased O&M burden. Screens and trash racks will only address 
floatables. 

Yes No Yes 

Netting None None - Water quality improvements 
Easy to implement; labor intensive; potential negative aesthetic impact; requires 
additional resources for inspection and maintenance. Netting will only address 
floatables. 

Yes Yes Yes 

Contaminant 
Booms None None - Water quality improvements Difficult to maintain requiring additional resources. Contaminant booms will only 

address floatables. Yes No No 

Baffles None None - Water quality improvements Very low maintenance; easy to install; requires proper hydraulic configuration; long 
lifespan. Baffles will only address floatables. Yes No Yes 

Disinfection & 
Satellite Treatment High None 

- Water quality improvements 
- Reduced basement sewage 
flooding 

Requires additional flow stabilizing measures; requires additional resources for 
maintenance; requires additional system analysis. Disinfection is an effective 
control to reduce bacteria and BOD in CSO's. 

Yes No Yes 

High Rate 
Physical/Chemical 
Treatment (High 
Rate Clarification 
Process - ActiFlo) 

None None - Water quality improvements 
Challenging controls for intermittent and highly variable wet weather flows; smaller 
footprint than conventional methods. This technology primarily focuses on TSS & 
BOD removal, but does not help reduce the bacteria or CSO discharge volume. 

Yes No Yes 

High Rate Physical              
(Fuzzy Filters) None None - Water quality improvements 

Relatively low O&M requirements; smaller footprint than traditional filtration 
methods. This technology primarily focuses on TSS removal, but does not help 
reduce the bacteria or CSO discharge volume. 

Yes No No 
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Borough of East Newark 

Technology 
Group 

Practice 

Primary Goals 

Community Benefit Implementation & Operation Factors 

Consider 
Combining w/ 

Other 
Technologies 

Being 
Implemented 

Recommendation 
for Alternatives 

Evaluation Bacteria 
Reduction 

Volume 
Reduction 

Treatment-
WRTP 

Additional 
Treatment Capacity High High 

- Water quality improvements 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 

May require additional space; increased O&M burden. No No Yes 

Wet Weather 
Blending Low High 

- Water quality improvements 
- Reduced surface flooding 
- Reduced basement sewage 
flooding 

Requires upgrading the capacity of influent pumping, primary treatment and 
disinfection processes; increased O&M burden. Wet weather blending does not 
address bacteria reduction, as it is a secondary treatment bypass for the POTW. 
Permittee must demonstrate there are no feasible alternatives to the diversion for 
this to be implemented. 

Yes No Yes 

Treatment-
Industrial 

Industrial 
Pretreatment 
Program 

Low Low 
- Water quality improvements 
- Align with goals for a sustainable 
community 

Requires cooperation with Industrial User's; more resources devoted to 
enforcement; depends on IU's to maintain treatment standards. May require 
Permits.  

Yes No Yes 
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Section D Alternative Analysis  

D.1 Development and Evaluation of Alternatives 

D.1.1 Siting 

Siting is commonly a subject of most public debate on CSO control projects. Therefore, 
one of the key considerations in assessing the overall feasibility of a CSO control 
alternative is the identification of an appropriate site for new facilities.  The Borough of East 
Newark is fully developed with not much available open space. Land availability can be an 
issue as most of the controls are preferred to be located near the waterfront, which is 
expensive and mostly developed in much of the city. It is recognized that issues involving 
facility location, land takings, and easements in both public and private lands can lead to 
disagreements among various stakeholders. Therefore, this alternatives evaluation 
focuses on the use of the city-owned available sites which have minimal impact on 
sensitive stakeholders, to be less likely controversial. The environmental, political, 
socioeconomic, and regulatory impacts of locating a facility at a designated site will need 
to be evaluated in detail during the facilities planning and design phase. 

Facilities siting in this evaluation is preliminary in nature and it is based on the space 
requirements.  A buffer for roadways and access, potential conflicts with above ground 
existing utilities at the site, highways, and local streets are also part of the preliminary 
facility siting considerations.  

D.1.2 Institutional Issues 

Institutional constraints include matters related to political issues, public opinion, and other 
non-technical factors that could impact project approval. Institutional and political factors 
can influence CSO control projects as most part of such project is generally funded by tax 
payers or sewer rate payers. The general public must be convinced that the proposed 
project is cost-effective and for the public good, so that possible public rejection is 
minimized. This is important to support the fundraising needed for implementation of the 
project. The Borough of East Newark has continued raising public awareness about the 
LTCP project through ongoing public participation activities with PVSC, as stressed in the 
NJPDES permit, and EPA policy and related guidance for the LTCP.  It is to be noted that 
the Borough of East Newark is a densely developed urban municipality with poverty levels 
at or above the state average.  Therefore, it is acknowledged that negotiations amongst 
politicians, institutions, and other stakeholders and interested parties are necessary to 
ensure that CSO control measures that are technically feasible for the Borough of East 
Newark are also financially and politically feasible. 

It is to be mentioned that budgetary constraints of the permittee and, indirectly, constituent 
rate payers are not explicitly considered in this analysis. It is recognized that while certain 
alternatives may provide measurable benefit within other evaluation criterion, it may be the 
case that overall costs prove to be prohibitive to implementation for those alternatives. 
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D.1.3 Implementability 

In addition to the cost, performance and political and institutional aspects; several other 
factors can affect implementation of a potential alternative. The following are some of the 
key implementability issues that have been part of preliminary considerations in the 
alternatives evaluation, but they have not been reviewed or analyzed in depth. The 
considerations made in this evaluation are solely based on the available information 
obtained from various sources.  

Environmental Issues: These issues may be related to land conservation, use and 
acquisition, zoning changes, easement, traffic and site access, noise and vibration, 
floodplains and zoning, wetland buffer zones, utilities relocation and loss of services, and 
short term impacts water or air quality. The Borough of East Newark has waterfront land 
on the Passaic River which is used to a limited extent both commercially and for boating 
recreation. Alternatives that fit with existing land uses and favor City property will receive 
a positive consideration under this evaluation. Any specific permits that would be required 
to implement a CSO control alternative would be identified at the facility planning and 
design phase.  

Consideration for no CSO discharges to sensitive areas is a requirement in the evaluation 
of the CSO control alternatives. The NJDEP approved sensitive area study report identified 
no such area for the Borough of East Newark’s CSO receiving waters. Therefore, CSO 
discharges to sensitive areas is not an issue for this alternatives evaluation. 

Constructability: This relates to the ease of construction. Constructability can be impacted 
by work site subsurface conditions. Adequate geologic data for the subsurface conditions 
is not currently available at the Borough of East Newark, so there is a large amount of 
uncertainty as to the rock and soil conditions. It is anticipated that alternatives with 
unsuitable soils, extensive rock or high groundwater requiring extensive dewatering or 
rerouting of drainage patterns may impose construction challenges. Alternatives involving 
complex designs and specialized construction would tend to drive up costs.  Therefore, 
alternatives with few constructability issues will be preferred. 

Reliability: Reliability of CSO control alternatives is a significant technical issue. The 
operating history of existing similar installations can help predict the reliability of a 
proposed solution. System components must function properly when required, particularly 
for CSO facilities that operate only on an intermittent basis. Alternatives that rely on simpler 
or less complex equipment and automation are inherently more reliable. Alternatives 
involving systems with unknown or poor track records will not be favored. 

Ease of Operations: Operability issues involve both process and personnel related 
considerations. Alternatives involving equipment and system components that are 
relatively easy to operate and require reasonable operator assistance will be preferred. 
Unfavorable alternatives would involve highly specialized systems that require extensive 
training and staffing requirements.  

Multiple Use Considerations: Multiple-use CSO control facilities can help to gain Public 
and institutional acceptance. An alternative would be considered advantageous if it can 
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serve another beneficial purpose while also mitigating CSOs. Examples include parking 
facilities over storage/treatment tanks, and recreational opportunities such as constructing 
bike paths over the routes of consolidation conduits or improving river access, which are 
possible enhancements that have been shown to provide additional public benefit. 

Compatibility to Phased Construction: Given the cost of CSO control facilities, alternatives 
that can be implemented in smaller parts can be more affordable than a single large 
project. Phasing can lessen the immediate financial impact on rate payers with some 
immediate reliefs to CSO problems. Preferable alternatives will need to meet current 
needs, but also will adapt to future conditions. 

D.1.4 Public Acceptance 

Community acceptance of a recommended solution is essential to its success.  All 
permittees are required to involve the public, regulators, and other stakeholders throughout 
the LTCP development process. As such, the PVSC and the Borough of East Newark itself 
have continued raising public awareness of the LTCP development through ongoing public 
participation activities, as stressed in the NJPDES permit, and EPA policy and related 
guidance for the LTCP.  

PVSC has held several quarterly regional supplemental CSO team public meetings over 
the course of the LTCP development effort. Local meetings were held in conjunction with 
the PVSC’s regional supplemental CSO team meetings. The details of the public 
participation process and the associated outreach program activities have been 
documented in the January 2019 revision of the Public Participation Process Report 
submitted to NJDEP. 

Thus far, the regional Supplemental CSO team public meetings have continued being held 
and the supplemental CSO team members have been encouraged to provide feedback on 
further LTCP development milestone deliverables, including the Development and 
Evaluation of Alternatives. Further, the City has presented its CSO alternatives evaluation 
approach in tandem with other permittees at the March 7, 2019 regional supplemental 
CSO pubic meeting (Session-11) held at the NJTPA’s conference room. The majority of 
comments received thus far have been verbal comments, some of which are related to 
application of GI. To date, the Borough of East Newark has not received any comments 
on any of the draft LTCP submittals provided to the supplemental CSO team members for 
review and feedback. It is anticipated that the Borough of East Newark will present the 
results of the alternatives evaluation in one additional regional supplemental CSO team 
public meeting to discuss and address public comments in the NJDEP submittal as it would 
be necessary.  

D.1.5 Performance Considerations 

CSO control alternatives are generally evaluated using several measures, ranging from 
cost and performance to ancillary benefits and qualitative criteria. The EPA’s CSO Policy 
requires CSO permittees to evaluate a reasonable range of control alternatives to reduce 
or eliminate CSO discharges to ensure that water quality standards are met. An alternative 
must include options to address all goals of the LTCP in a cost-effective manner relative 
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to other options.  The alternative must also be able to perform well under intermittent and 
variable flow conditions. A comprehensive set of reasonable alternatives with ranges of 
CSO control goals for percent capture or number of overflows or pathogen reduction with 
the ability to beneficially integrate with the hydraulically connected communities are among 
the considerations in this analysis.  

D.2 Preliminary Control Program Alternatives 

Section C described the CSO control technology screening performed to identify the 
preliminary CSO control measures. The screened control measures were further 
evaluated and described in the following sections. The following section presents overview 
of various control alternatives developed for the Borough of East Newark.  The preliminary 
alternatives with detailed evaluations are: 

 Inflow/infiltration reduction 

 Regulator modifications 

 Partial sewer separation 

 Green infrastructure (GI) 

 Storage tank 

 Treatment 

 

D.2.1 Controls 

1) Inflow/Infiltration (I&I) Reduction 

The reduction of Inflow and infiltration (I&I) was evaluated as one of the source control 
solutions.  Two scenarios were evaluated - 10% and 50% of I/I reduction. Model results 
in Table D-1 shows that for the 10% of I&I control, only marginal amount of CSO 
volume was reduced per year, overflow frequencies were remain unchanged. For the 
50% I/I reduction, about 2% of CSO volume was reduced from baseline condition, 
however, number of overflow events was not eliminated. It is indicated that the benefit 
of this control is very minimum for the control of CSO volume and overflow frequencies. 
This control strategy will not be considered further.  

Table D-1. Overflow Volumes and Frequencies with I/I Reduction  

Note: AAOV -- Annual Average Overflow Volume 
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2) Regulator Modifications 

In the Borough of East Newark, regulator R38 limits the amount of flow to the PVSC 
main interceptor and diverts excess flow to the outfall during wet weather events. 
Modification of the regulator, such as increasing the weir length or height will retain 
flows back in the system. By raising the existing overflow weir elevation 6 inches, the 
annual overflow volume was decreased from 17.2 MG to 15.7 MG per year, about 9% 
reduction. But overflow frequencies did not drop at all. Table D-2 is the summary of 
CSO volume and number of overflows for this alternative. It is noted that HGL 
downstream of the regulator in the main interceptor was increased by about 0.04 
inches, which was less than 0.05 inches. It is uncertain if this alternative would cause 
street or basement flooding or not. More investigations would be needed if this 
alternative is considered.  

Table D-2.  Overflow Volumes and Frequencies with Regulator Modifications  

 

 

3) Partial Sewer Separation 

In the northwest part of the Borough of East Newark, there is a 14 acres former BASF 
Clark Thread Mill manufacturing site which has been shut down. This area could be 
separated from the combined sewer area and inflows produced from this 
manufacturing industry could be removed from the combined sewer system. The 
implementation of sewer separation includes the excavating of the existing 
infrastructure and the construction of a new storm water pipe and a new storm water 
outfall. Once it is separated, it will require a MS4 permit for the new storm water outfall. 
From modeling results, the annual CSO volume was reduced from 17.2 MG to 12.6 
MG, a 27% volume reduction per year, overflow frequencies were reduced from 32 to 
31. Although CSO events did not have a significant decrease, this alternative will 
provide significant benefits for the CSO volume reduction and will be reflected in the 
reduced size of CSO storage facility as well as the costs. Table D-3 shows the CSO 
volume and frequencies comparisons before and after this site is separated without 
incorporating of GI controls.  

Table D-3.  Overflow Volumes and Frequencies with Partial Sewer Separation 
without GI 
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4) Green Infrastructure (GI) 

GI can be used as a complementary CSO control technology in combination with other 
alternatives. This alternative was evaluated together with partial sewer separation 
within the former BASF Clark Thread Mill manufacturing site which boarders the 
Passaic River. GI was not considered for other areas of East Newark because it is a 
small densely developed community (1.25 square miles) with single family homes and 
narrow streets. 

Two different control levels of GI were assessed. One of them was to manage 1” of 
storm water runoff generated from 5% of impervious surfaces, another control level 
was to manage 1” of storm water runoff generated from 10% of impervious surfaces. 
Table D-4 shows the comparisons with sewer separation combined with GI at the 14 
acres of manufacturing site. Partial sewer separation and 5% and 10% GI controls 
reduced CSO volume by 24% and 22% respectively while partial sewer separation 
only (Table D-3) reduced CSO volume by 27%. Sewer separation accomplishes more 
CSO reduction because it captures all of the rainfall and is not limited to 1” of 
stormwater. GI alternatives plus sewer separation will serve as a base for the storage 
tank and disinfection evaluations described in the later sections.   

Table D-4.  Overflow Volumes and Frequencies with Partial Sewer Separation 
and GI  

 

 

5) Storage Tank 

The conceptual evaluation of the storage tank for CSO reduction was performed. It is 
assumed that a storage tank would be located near the existing outfall and it would be 
below the ground. Only one storage tank is needed in the Borough of East Newark.  
CSO is stored in the tank during wet weather events. The stored CSO is pumped back 
to the interceptor for conveyance to the PVSC treatment plant during dry weather and 
when the system capacity is available. Five scenarios were analyzed to size the 
storage tank in order to achieve CSO frequencies of 0, 4, 8, 12, and 20 overflows per 
year. For example, in order to achieve 4 CSO events control target citywide per year, 
the sizing criteria for the storage tank is to capture the 5th biggest rainfall event during 
the typical year of 2004. Tank dewatering pump back rate is no more than 75% of the 
total average dry weather flows and the tank can be dewatered within 72 hours. 
Overflows from the tank are the same as those listed in the January 7, 2019 Tech 
Memo “top 20 storm table” for each target. This alternative combined with partial sewer 
separation and 5% and 10% of GI control levels at the Clark Thread Mill site were 
analyzed. Table D-5 shows the size of the tank required at each CSO frequency target. 
Table D-6 summarizes the CSO volume not captured and retained in the tank at each 
frequency target, as well as how much volume is reduced when achieving the 
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frequency targets. Table D-7 shows the comparison of CSO frequencies.  Storage tank 
alternative is considered as a primary solution for the CSO frequency control because 
it is able to reach the overflow event control target.  

Table D-5. Storage Tank Size (MG) 

 

 

Table D-6. Overflow Volumes (MG) with Partial Sewer Separation, GI and 
Storage Tank  

 

 

Table D-7. Overflow Frequencies with Partial Sewer Separation, GI and Storage 
Tank 

 

 

6) Treatment - PAA Disinfection 

Disinfection of combined sewer overflows is another option in the Borough of East 
Newark. Disinfection by Peracetic Acid (PAA) serves as the basis in the evaluation. 
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Pathogens represent the primary pollutant of concern for CSO discharges. Disinfection 
facilities are sized based on the maximum CSO discharge flow rate for each event to 
fully treat all but 4, 8, 12, and 20 CSO discharges per year. For the target of 4 CSO 
events per year, the 5th largest storm event in the typical year will be fully disinfected. 
CSO will be fully treated for flows below the design flow and partially treated for flows 
above the design flow. Full treatment is achieved only during times that flow rates of 
CSO discharges are less than the design peak flow When full treatment is achieved, 
disinfection is assumed to remove 99.9% of pathogens (a “3-log kill.”). This preliminary 
disinfection alternative assumes that PAA disinfection will be implemented at locations 
between the existing regulators and the existing outfalls. Similar to the storage tank 
control, this alternative was assessed with partial sewer separation and GI at the Clark 
Thread Mill manufacturing site. Table D-8 presents the peak flow rates at each CSO 
control target and Table D-9 summarizes the volumes of partially treated overflows at 
different control level. 

Table D-8. CSO Peak Flow Rates (MGD) with Partial Sewer Separation and GI  

 

 

Table D-9. Partially Treated CSO Volumes (MG) with Partial Sewer Separation and 
GI  

 

 

D.2.2 Summary of Cost Opinions 

Cost analysis was performed for the potential alternatives including sew separation, green 
infrastructure, storage tank, and PAA disinfection with FlexFilter. Assumptions used to 
estimate capital and O&M costs are described as followings:  
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1. Sewer Separation Costs 

a. Capital cost for partial sewer separation is based on a normalized cost of 
$235,233 per acre (2006, HMM). To convert to 2018 costs, a ratio of 
10817:7630 was applied herein, based on the Engineering News Record 
(ENR) Construction Cost Index (CCI) values for 2018 and 2006, 
respectively and are in Table D-10. 

b. O&M costs are estimated based on 2% of the capital cost (2019c, G&H) 
and are in Table D-10. 

2. Treatment Costs 

a. Capital and O&M costs for PAA disinfection are based on the latest 
available guidance for permittees (2018, G&H) and are in Table D-10. 

3. Storage Tank Costs 

a. Capital costs for tank-storage solutions are based on the latest available 
guidance for permittees (2018, G&H) and are in Table D-10. 

b. O&M costs for tanks are based on operational costs at $235,000 and 
maintenance costs at 3% of the construction cost, in accordance with the 
latest available guidance for permittees (2019c, G&H) and are in Table D-
10. 

4. Green Infrastructure Costs 

a. Capital costs for various GI solutions are based on the latest available 
guidance for permittees (2018, G&H) and are in Table D-11. 

b. O&M costs for Bioretention GI solutions were provided as $8,000 per 
managed acre (2019c, G&H) and are in Table D-11. 

c. O&M costs for Porous Pavement GI solutions were assumed to be $1,250 
per managed acre (2018, DEP) and are in Table D-11. 

5. Additional Cost Factors 

a. Present-value (PV) of life-cycle costs based on a 20-year period and an 
interest rate of 2.75% in accordance with the latest available guidance for 
permittees (2019a, G&H). 

b. Based on experiences on other similar CSO LTCP projects, HDR applied 
a capital-cost factor of 2.5 to calculate the probable total project cost 
(PTPC) of implementing each technology. The PTPC accounts for 
installation, non-component (electrical, piping, etc.), and indirect costs 
(freight, permits, etc.) for all storage and disinfection. A breakdown of how 
this factor was calculated is shown below. 

 Installation was estimated at 20% of equipment costs based on 
historic data experienced by HDR and industry standards for 
typical plants of similar size and complexity.  

 Non-component costs including:  electrical (10%), piping (10%), 
instrumentation and controls ($15,000), and civil site work (25%) 
were estimated based on factors or percentages of equipment 
costs. These factors account for standard installation 
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commodities, accessories, steal supports and standard testing 
support.  

 Freight was estimated at a lump sum of $20,000. 

 Sales tax was estimates at 8% 

 Permits were estimated at $20,000 

 Start up, performance testing, operator training and O&M manual 
were estimated at $50,000 

 Contract overhead and profit includes 29% for the following:  

o Part time - Project management support, project controls, 
procurement, quality and safety support. 

o Full time - Site construction manager (CM), site 
administration, standard CM travel pack.  

 Engineering, administration  and legal fees were estimated at 
10% 

 A contingency of 10% is included for the remaining equipment 
items and non-component costs 

 

Table D-10.  CSO Control Alternatives Costs Summary 
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Table D-11. Costs Summary for Green Infrastructure with Control of 5% and 10% of 
Impervious Surfaces 

Note: costs in the table do not include sewer separation costs 
 

For the cost of GI, the latest guidance available to permittees (2018, G&H and 2019c, 
G&H) provides capital and O&M costs for a variety of GI technologies, O&M costs are 
available for porous-pavement technologies from the NJDEP (2018, NJDEP). As 
widespread implementation of GI could involve a variety of GI technologies depending on 
specific site conditions, a range of costs is provided in Tables D-11 and Table D-12.  Table 
D-11 shows the capital costs, O&M costs, and PTPC for each GI technology for 
implementation at 5% and 10% of impervious surfaces. Table D-12 shows the raw and 
PTPC cost range of green infrastructure reported as $M/MG CSO reduced and 
$M/impervious acre controlled.  

Table D-12. Normalized Green Infrastructure Cost Ranges 

Note: costs in the table do not include sewer separation costs 
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D.3 Preliminary Selection of Alternatives 

D.3.1 Evaluation Factors 

This preliminary evaluation considered several factors to gauge the technical feasibility 
and applicability for CSO controls in the Borough of East Newark in conjunction with the 
hydraulically connected communities. Some of the evaluation factors have already been 
outlined in Sections D.1.1 through D.1.5. In general, the alternatives evaluation factors 
included but not limited to receiving water quality standards and uses and LTCP goals, 
sewer system characteristics and optimization opportunities, wet weather flow 
characteristics, hydraulic and pollutant loading, climate, implementation requirements 
(land, neighborhood, noise, disruption), and maintenance requirements. Pathogen 
reduction in CSO discharges and the frequency and volume of untreated CSO discharges 
are accounted as the priorities for all alternatives along with their potential cost 
implications, and public acceptance and interests. The other significant factors considered 
in alternatives evaluation are: 

 Performance capabilities and effectiveness under future (baseline) conditions 

 Applicability at a single CSO outfall or at grouped outfalls and capability to 
minimize number of new facilities required. 

 Capability to beneficially integrate with hydraulically connected communities and 
the constraints involved. 

 Community benefits (GI, as an example), and potential Social and environmental 
impacts. 

 Risk and potential safety hazards to operators and public. 

 LTCP Regulatory (EPA and NJPDES) requirements. 

D.3.2 Regulatory Compliance 

The alternatives evaluation included in the report was prepared in compliance with the 
LTCP regulatory (EPA and NJPDES) requirements and associated guidance documents. 
The analysis was conducted in cooperation with PVSC and the permittees within the PVSC 
Sewer District. The evaluation considered a wide range of BMPs and CSO control 
measures, including all specified in Part IV G.4.e of the NJPDES permit, to identify the 
preliminary alternatives that will provide the levels of CSO controls necessary to develop 
a LTCP as required by the State and Federal regulations. The selection of the preliminary 
alternatives is based on multiple considerations including public input, water quality 
benefits and designated use, costs, and other aspects as outlined in Section D.1.1 through 
D.1.5 and D.3.1. The preliminary alternatives will result in full attainment of the existing 
pathogen water quality criteria providing the maximum bacterial reduction reasonably 
attainable. The remaining CSO discharges will not preclude the attainment of the water 
quality standards for bacteria or the designated uses of the receiving waters.  
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Further refinement and modifications of the alternatives is expected as the Borough further 
develops the LTCP through selection of the compliance approach in cooperation with the 
PVSC and hydraulically connected communities. 

D.3.3 Selection of Preliminary Alternatives 

The evaluation and screening of the range of control alternatives described above resulted 
in a trend toward the use of storage or disinfection technologies as the preliminary solutions 
based on the effectiveness of CSO volume and frequency control. From the cost 
standpoint, apparently the most cost effective control measure is partial sewer separation 
plus GI and PAA disinfection with the FlexFilter for 8, 12 and 20 CSO events control levels. 
However, the storage tank option with partial sewer separation and GI is the most cost 
effective for 0 and 4 CSO events control levels. The PAA process may be pilot tested and 
demonstrated before a final selection of the alternative is made. We may test PAA alone 
and with filtration. The impact of filtration on the PAA dosage and the cost of the PAA 
dosage compared to the lifecycle cost of a filtration system, likely a FlexFilter system, will 
be determined. The FlexFIlter system has been selected as a representative suspended 
solids removal technology. The final selection of a technology will be made based on the 
need for suspended solids removal.  
 
Although green infrastructure has limited impact on the CSO volume and frequency 
reductions, it can be used for its complimentary community benefits combined with storage 
tanks or disinfection. GI plus sewer separation at the BASF former Clark Thread Mill site is 
identified as a potential CSO control solution and can be used with tank or disinfection to 
reach CSO frequency control target. Storage tank or PAA disinfection will be considered 
for the rest of East Newark. These evaluations of alternatives will serve as a base for the 
consideration and development of final selected CSO control plan in the Borough of East 
Newark. An example of the cost range of alternatives is shown in Table D-13. 

Table D-13. CSO Control Alternatives Cost Range 
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EXECUTIVE SUMMARY 

This Development and Evaluation of Alternatives Report has been prepared in partial fulfillment of 

the Town of Harrison’s obligations under their individual Combined Sewer Management Permit, 

permit number NJ0108871, issued March 12, 2015, with an effective date of July 1, 2015 and 

minor revisions issued October 9, 2015.  Specifically, this report addresses the requirements of 

Part IV.D.3.b.v, as per the details provided in Part IV.G.4.  This report is being developed 

cooperatively with the Passaic Valley Sewerage Commission (PVSC) Combined Sewer Overflow 

(CSO) Group, and is attached to the PVSC Main Report.  Accordingly, this report references the 

Main Report and incorporates and makes use of information in the Main Report without 

specifically duplicating that information.  References are also made to prior reports submitted by 

the PVSC CSO Group on behalf of Harrison including: 

• Combined Sewer System Characterization Report 

• Public Participation Process Report 

• Sensitive Areas Report 

• Baseline Compliance Monitoring Program Report 

These documents have all been approved by the New Jersey Department of Environmental 

Protection (NJDEP). 

The PVSC CSO Group is also coordinating and reporting on the systemwide performance of 

alternatives, as a result, the reporting of certain results, for example systemwide percent capture, 

may be found in the Main Report.  Results reported in this document have been coordinated with 

the PVSC NJ CSO Group to address systemwide levels of control.  This is consistent with the permit 

requirement that the Long Term Control Plan’s (LTCP) performance be evaluated for the 

hydraulically connected system; in the case of Harrison this would encompass the PVSC 

interceptor communities. 

Permittee Background 

The Town of Harrison is located in Hudson County immediately north and east of the City of 

Newark. It is bounded on the north by the Town of Kearny and the Borough of East Newark. The 

Passaic River separates the Town of Harrison from the City of Newark. Harrison has a population of 

17,643 (2017 US Census Bureau estimate) and comprises an area of approximately 1.75 square 

miles.  

Town’s NJPDES permit currently includes 7 outfalls. Due to ongoing sewer separation projects, 

NJDEP will be issuing Harrison a minor modification NJPDES permit action to remove the Dey 

Street outfall 004A in the near future.  Since outfall 004A was abandoned following 2015, it will be 

included in the baseline conditions and its removal incorporated in the 2050 future baseline. 

Public Outreach 

Public outreach and input are an important component of the LTCP progress, and the project team 

has endeavored to provide opportunities for public education and awareness, as well as to gain 

feedback on the CSO control alternatives. Efforts by the overall PVSC Group, of which Harrison is a 

part, are documented in the Main Report.  This section only covers actives since the Public 

Participation Process report was submitted, and prior activities are documented in that report. 
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Below is a summary of activities specific to Harrison, undertaken since the approved Public 

Participation Process report: 

• Harrison Tide 

• PVSC CSO Group Supplemental CSO Team 

• Town Caucus Meeting 

• Additional Outreach Efforts 

Sensitive Areas 

The Permit calls for the Permittee to “give the highest priority to controlling CSOs to sensitive 

areas” as documented in the Sensitive Areas Report, and indicated by the NJDEP’s April 8, 2019 

approval letter, the Town of Harrison does not own any outfalls which discharge combined sewage 

to sensitive areas.  Accordingly, the Harrison outfalls will be addressed uniformly with 

consideration to the overall reductions in systemwide volume and frequency of overflows. 

Future Baseline Condition 

The Permit requires the permittee to simulate “conditions as they are expected to exist after 

construction and operation of the chosen alternative(s)” (Part IV.G.4.e).  The intent is to mitigate 

the risk, that foreseeable changes in the community and sewer system will reduce the 

effectiveness of the proposed LTCP facilities. To address this, an evaluation of anticipated changes 

to the Town’s population and potential changes to sewer flows was undertaken.  Discussions were 

also held with the Town to document planned changes to the sewer system, including sewer 

separations through redevelopment, specifically the planned separation of Outfall 005A. It has 

been assumed that the alternatives that are selected through the LTCP process will be constructed 

and implemented over a 30-year period. As such, the year 2050 has been selected as the future 

baseline condition. A comparison of the 2015 and 2050 baselines is provided below in Table 1. 

Table 1: Summary of CSO performance for Future Baseline 

  

Baseline 2015  

(Typical Year) 

Baseline 2050 

(Typical Year) Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 25 2.2 78 -10 -1.0 -84 

H-003A 32 13.1 155 33 12.8 107 1 -0.3 -48 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 106 -1 -1.0 -16 

H-007A 53 14.5 352 52 19.3 347 -1 4.8 -4 

Total -- 61.5 -- -- 42.8 -- -- -18.7 -- 

 

The PVSC CSO Group estimated that a 7% reduction in overflow volume by the interceptor 

communities would be required to achieve a systemwide 85% capture of wet weather flows as per 

the presumptive approach.  The 30% reduction achieved between the 2015 baseline and 2050 

future baseline exceeds this reduction goal.  Thus, all alternatives evaluated would achieve the 

85% capture level of control, through the separation of basin H-005. 
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Screening of CSO Technologies 

The screening took place on several levels. In some cases, a general category of technologies was 

screened in or out based on its applicability to the Town of Harrison. In other instances, while the 

general category may be applicable, only certain specific sub-categories of the control are 

applicable to Harrison.  If the general category is applicable and so are many sub-categories, the 

screening reduced the sub-categories to a reasonable number of representative sub-categories.  

This is allowable under Part IV G 4a, which calls for the Permitee to “evaluate a reasonable range 

of CSO control alternatives”. 

The screening was based on the requirement to “evaluate the practical and technical feasibility of 

the proposed CSO control alternative(s)” (Part IV G 4e) to determine if the alternative will proceed 

to a more detailed evaluation in Section D.  The above requirement introduces three concepts that 

may be addressed for each technology: 

• Evaluate 

• Practical 

• Technical Feasibility 

 

Siting of CSO Facilities 

Preliminary siting issues is listed in USEPA’s Combined Sewer Overflow – Guidance for Long Term 

Control Plans (EPA 832-B-95-002 September 1995) as a screening mechanism and recommends 

the evaluation of the following: 

• Availability of sufficient space for the facility on the site  

• Distance of the site from CSO regulator(s) or outfall(s) that will be controlled  

• Environmental, political, or institutional issues related to locating the facility on the site. 

An analysis was undertaken to identify locations where storage or end-of-pipe treatment might be 

installed for CSO control. The following publicly available GIS information was utilized: 

• Aerial photography 

• Land Use / Land Cover 

• Parcel data, including vacant land, land ownership, and property value information 

• Open Space / Green Acres 

• Soil Type 

• Topography 

• Known Contaminated Sites 

• Brownfields 

Potential sites were identified as were the constraints on each site.  Some sites were eliminated 

from consideration due to their suitability for siting CSO control facilities. 

Performance Objective 

The magnitude of the facilities in terms of CSO volume managed is the primary driver of both its 

cost and effectiveness.  Accordingly, a procedure was developed to achieve the desired control 

objectives, in this case limiting the overflows to 0, 4, 8, 12 or 20 during the Typical Year.  Since the 

permit requires the levels of control to be established on the basis of the hydraulically connected 

system it is not adequate merely to achieve the desired number of overflows at each individual 
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outfall, or within Harrison.  Prior to the evaluation it was necessary to determine for the PVSC 

Interceptor system what storm events must be controlled for each level of control.  Since the LTCP 

may incorporate volume-based controls (storage) as well as peak flow-based control (treatment) 

the same sets of storms were established for either control methodology at each outfall. 

Control Programs 

Seven control programs were developed, each is discussed in greater detail in SECTION D: 

• Control Program 1 – Point Storage at Individual Outfalls 

• Control Program 2 – Consolidated Tank Storage 

• Control Program 3 – Tunnel Storage 

• Control Program 4 – End-of-Pipe Treatment 

• Control Program 5 – Consolidated End-of-Pipe Treatment 

• Control Program 6 – Sewer Separation 

• Control Program 7 – Green Stormwater Infrastructure 

 

Evaluation 

Each alternative was implemented in the approved InfoWorksICM 2050 baseline model and the 

modeled facilities scaled to achieve each of the performance objectives for the Typical Year 

rainfall.  The exception was green infrastructure which was implemented to address 2.5%, 5%, 

7.5%, 10% and 15% of the modeled directly connected impervious areas.  20-year net present 

work costs were generated for each alternative using capital costs and operations and 

maintenance costs.  For comparison purposes each alternative was normalized by the cost to 

remove on gallon of CSO during the Typical Year.  Results are summarized below in Table 2 

through Table 4. 

Table 2: 20-Year net present worth for all control plans 

 NPW Summary - Overflows per Year ($M) 

Control Plan 0 4 8 12 20 

1) Point Storage $88 $63 $61 $48 $40 

2) Consolidated Storage $78 $59 $58 $47 $41 

3) Tunnel $160 $152 $146 $142 $139 

4) Treatment (Individual Sites) $174 $136 $134 $128 $96 

5) Consolidated Treatment $134 $103 $103 $96 $67 

6) Sewer Separation $181 NA NA NA NA 

  NPW Summary - % of Impervious Area Managed ($M) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $6 $12 $18 $23 $35 
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Table 3: Summary of CSO control program CSO volume reductions 

 Volume Reduction per # of Overflows/Year (MG) 

Control Plan 0 4 8 12 20 

1) Point Storage 42.8 38.3 38 32 26.2 

2) Consolidated Storage 42.8 39 38.8 33 29.4 

3) Tunnel 42.8 41.7 38.9 33.5 27.8 

4) Treatment (Individual Sites) 42.8 42 42 41.5 36.1 

5) Consolidated Treatment 42.8 42 42 41.4 35.9 

6) Sewer Separation 42.8 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure 0.1 0.2 0.3 0.4 0.5 

 

Table 4: Net present worth costs normalized by gallon of CSO reduction 

 Cost per Gallon of CSO Volume Reduction ($/gal) 

Control Plan 0 4 8 12 20 

1) Point Storage $2.1 $1.7 $1.6 $1.5 $1.5 

2) Consolidated Storage $1.8 $1.5 $1.5 $1.4 $1.4 

3) Tunnel $3.7 $3.6 $3.8 $4.2 $5.0 

4) Treatment (Individual Sites) $4.1 $3.2 $3.2 $3.1 $2.6 

5) Consolidated Treatment $3.1 $2.4 $2.4 $2.3 $1.9 

6) Sewer Separation $4.2 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $58 $58 $58 $58 $70 

 

Each alternative was ranked on and the results are summarized in Table 5: 

• Cost 

• CSO Reduction 

• CSO Frequency Reduction 

• Institutional Issues 

• Implementability 

• Public Acceptance 
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Table 5: Summary Rating of Control Programs 

Control Program Cost 

CSO 

Volume 

Reduction 

CSO 

Frequency 

Reduction 

Institutional 

Issues 

Implement-

ability 

Public 

Acceptance 

Weighted 

Score 

1) Point Storage 4 5 5 3 1 2 3.40 

2) Consolidated 

Storage 
4 5 5 4 3 3 4.00 

3) Tunnel Storage 2 5 5 4 2 2 3.20 

4) End of Pipe 

Treatment 
2 5 5 2 1 1 2.60 

5) Consolidated End 

of Pipe Treatment 
3 5 5 2 3 2 3.30 

6) Sewer Separation 1 5 5 3 2 2 2.80 

7) GI - 10% of 

Impervious 
1 1 1 5 4 5 2.65 

Weighting 25% 15% 15% 15% 15% 15% 100% 

 

Preliminary Alternatives 

The decision to select alternatives will take place during the next phase of the permit from July 1, 

2019 to June 1, 2020.  The selected plan may include one of the Control Programs evaluated, it 

may consist of a combination of Control Programs or include items not discussed in this report.  

The selection will not be just the outcome of an engineering evaluation but may be influenced by 

the community’s ability to afford the alternative, political considerations, environmental justice, 

public acceptance, the community’s long-term planning and policy decision relating to potential 

future CSO permitting actions. While no decisions are being made at this time, the overall ratings 

in Table 5, indicate that in general options that include consolidation may be preferable to options 

that address each outfall individually and that storage options may be preferable to end of pipe 

treatment options. 
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SECTION A INTRODUCTION 

This Development and Evaluation of Alternatives Report has been prepared in partial fulfillment of 

the Town of Harrison’s (Harrison or the Town) obligations under their individual Combined Sewer 

Management Permit, permit number NJ0108871, issued March 12, 2015, with an effective date of 

July 1, 2015 and minor revisions issued October 9, 2015.  Specifically, this report addresses the 

requirements of Part IV.D.3.b.v, as per the details provided in Part IV.G.4.  Throughout the report 

reference is made to the specific permit requirements as each is addressed.  This report is being 

developed cooperatively with the Passaic Valley Sewerage Commission (PVSC) Combined Sewer 

Overflow (CSO) Group, and is attached to the PVSC Main Report (Main Report).  Accordingly, this 

report references the Main Report and incorporates and makes use of information in the Main 

Report without specifically duplicating that information.  References are also made to prior reports 

submitted by the PVSC CSO Group on behalf of Harrison including: 

• Combined Sewer System Characterization Report 

• Public Participation Process Report 

• Sensitive Areas Report 

• Baseline Compliance Monitoring Program Report 

These documents have all been approved by the New Jersey Department of Environmental 

Protection (NJDEP). 

The PVSC CSO Group is also coordinating and reporting on the systemwide performance of 

alternatives, as a result, the reporting of certain results, for example systemwide percent capture, 

may be found in the Main Report.  Results reported in this document have been coordinated with 

the PVSC NJ CSO Group to address systemwide levels of control.  This is consistent with the permit 

requirement that the Long Term Control Plan’s (LTCP) performance be evaluated for the 

hydraulically connected system; in the case of Harrison this would encompass the PVSC 

interceptor communities. 

A.1 Regulatory Background 

As a permittee of a hydraulically connected system, the Town of Harrison and PVSC are 

cooperating and collaborating on the development of a Long Term Control Plan (LTCP) for CSO 

control per the permit conditions. The Town and PVSC communicate regularly, sharing 

information, and exchanging hydraulic models and have undertaken integrated modeling of the 

hydraulically connected system to effectively develop and evaluate the alternatives presented in 

this report.  

The long-term CSO control plan will evaluate controls that will ultimately result in compliance with 

the permit requirement to provide an adequate level of control to meet the water quality-based 

requirements of the Clean Water Act (CWA). The CWA requirements can be met using either the 

Presumption Approach or the Demonstration Approach in the evaluation of alternatives.  Under 

the “Evaluation of Alternatives” (Part IV.G.4.c), the Permit calls for the Permittee to “select either 

the Demonstration or Presumption Approach”, it is understood that this requirement applies to 

the Evaluation of Alternatives and, more specifically, the individual alternatives being evaluated.  

Accordingly, for the alternatives, evaluated the resulting frequencies of overflow will be reported 

along with the total volume of overflow.  These values may then be used to determine the 

alternative’s contribution to meeting the systemwide Demonstration Approach or Presumptive 
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Approach goals.  The systemwide overflows and percent capture have been coordinated among 

the Permittees so that progress towards the Presumptive Approach can be reported using the 

results from the individual Permittee, in this case Harrison.  Concurrently, the receiving water 

quality model has been run for vary levels of CSO control which will allow for the alternatives to be 

evaluated on a systemwide basis for their contribution towards the Demonstration Approach.  The 

Town of Harrison will select the Demonstration or Presumption approach as it applies to the LTCP 

during the Selection and Implementation of Alternatives Report. 

The “Presumption” Approach refers to a program that is presumed to meet Water Quality 

Standards (WQS) using the following criteria for combined sewer flows remaining after the 

minimum treatment of primary clarification, solids and floatables disposal, and disinfection of 

effluent, if necessary, as described in the National CSO Policy. The Presumption Approach requires 

the following:  

• No more than an average of four overflow events per year occurs from a hydraulically 

connected system as the result of a precipitation event. The Department may allow up to 

two additional overflow events per year.   

• Elimination or the capture for treatment of no less than 85% by volume of the combined 

sewage collected in the Combined Sewer System (CSS) during precipitation events on a 

hydraulically connected system-wide annual average basis.  

• Elimination or removal of no less than the mass of the pollutants identified as causing 

water quality impairment.  

The “Demonstration” Approach refers to a program that uses a receiving water model to meet the 

water quality-based requirements of the Clean Water Act taking into consideration the following:   

• The planned control program is adequate to meet WQS and protect designated uses, 

unless WQS or uses cannot be met as a result of natural background conditions, or 

pollution sources other than CSOs.  

• The CSO discharges remaining after implementation of the planned control program will 

not preclude the attainment of WQS or the receiving waters’ designated uses or 

contribute to their impairment.   

• The planned control program will provide the maximum pollution reduction benefits 

reasonably attainable.  

• The planned control program is designed to allow cost effective expansion or cost-

effective retrofitting, if additional controls are subsequently determined to be necessary 

to meet WQS or designated uses.  

See the Main Report as prepared by PVSC for additional discussion on the selection of 

Presumption versus Demonstration Approaches. 

It is understood that for purposes of the LTCP formulation, compliance with the above 

requirements is model based, by applying the approved Typical Year rainfall (2004 Newark Liberty 

International Airport gage) to the approved landside and receiving water models. Specifically, this 

report will make use of the InfoWorksICM model created as part of the Characterization Report.  

The model version has been fixed to InfoWorksICM 7.5 to be consistent with the modeling 

performed under the characterization. 
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A.1.1 Sensitive Areas 

The Permit calls for the Permittee to “give the highest priority to controlling CSOs to sensitive 

areas” as documented in the Sensitive Areas Report, and indicated by the NJDEP’s April 8, 2019 

approval letter, the Town of Harrison does not own any outfalls which discharge combined sewage 

to sensitive areas.  Accordingly, the Harrison outfalls will be addressed uniformly with 

consideration to the overall reductions in systemwide volume and frequency of overflows. 

A.2 Permittee Background 

Passaic Valley Sewerage Commission (PVSC) provides wastewater treatment service to 48 

municipalities within Bergen, Hudson, Essex, Union and Passaic Counties in the Passaic Valley 

Service District located in northeast New Jersey. In total, PVSC services approximately 1.5 million 

people, 198 significant industrial users and 5,000 commercial customers. The PVSC District covers 

approximately 150 square miles from Newark Bay to regions of the Passaic River Basin upstream 

of the Great Falls in Paterson. PVSC’s main interceptor sewer begins at Prospect Street in Paterson 

and generally follows the alignment of the Passaic River to the PVSC Water Resource Recovery 

Facility (WRRF) in the City of Newark. PVSC has assumed a lead role in the development of the 

System Characterization and Landside Modeling Program on behalf of these permittees.   

Eight of the municipalities within the PVSC District have combined sewer systems (CSSs) and have 

received authorization to discharge under their respective New Jersey Pollutant Discharge 

Elimination System (NJPDES) Permits for Combined Sewer Management.  The Town of Harrison is 

one of these CSO Permittees.  The other permitees are: 

• Newark City 

• East Newark Borough 

• Kearny Town 

• Paterson City 

• Jersey City 

• Bayonne 

• North Bergen MUA 

The Town of Harrison is located in Hudson County immediately north and east of the City of 

Newark. It is bounded on the north by the Town of Kearny and the Borough of East Newark. The 

Passaic River separates the Town of Harrison from the City of Newark. Harrison has a population of 

17,643 (2017 US Census Bureau estimate) and comprises an area of approximately 1.75 square 

miles.  

A.3 Sewer System Description 

The Town has approximately 770 acres contributing area to the PVSC system, of which 420 acres 

are combined system and 350 acres are serviced by separate sanitary and storm systems. The 

Town’s NJPDES permit currently includes 7 outfalls. Due to ongoing sewer separation projects, 

NJDEP will be issuing Harrison a minor modification NJPDES permit action to remove the Dey 

Street outfall 004A in the near future.  Since outfall 004A was abandoned following 2015, it will be 

included in the baseline conditions and its removal incorporated in the 2050 future baseline. 

The outfalls are summarized below in Table 6: 
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Table 6: Summary of Harrison outfalls 

SPDES # CSO Number Regulator Number Receiving Water Body 

NJ0108871 001A H-001A (Hamilton Ave.) Passaic River 

NJ0108871 002A H-002A (Cleveland Ave.) Passaic River 

NJ0108871 003A H-003A (Harrison Ave.) Passaic River 

NJ0108871 004A (Eliminated) H-004A (Dey Street) Passaic River 

NJ0108871 005A H-005A (Middlesex St.) Passaic River 

NJ0108871 006A H-006A (Bergen St.) Passaic River 

NJ0108871 007A H-007A (Worthington Ave.) Passaic River 

 

The outfalls and CSO drainage basins are shown in the Figure 1 below. It is noted that, due to the 

locations of the outfalls, some of the CSO control alternatives may be grouped according to 

geography such that outfalls 001A, 002A, 003A, and 006A may be managed in one grouping, and 

outfall 007A located on the opposite side of the town will be addressed separately. It is noted that 

the drainage area to outfall 005A is proposed to become a separately sewered area. As such this 

CSO outfall will be decommissioned, as discussed in more detail later in this report.  

In addition to the six CSO outfalls, the major facilities of the Town’s sewer system include: 

• Approximately 17 miles of combined sewer pipe with diameters generally ranging from 8 

inches to 30”x45” inches.  

• Six CSO Floatable Control Facilities owned and operated by the Town. 

• Six active regulating chambers tributary to the PVSC interceptors, owned and operated by 

PVSC. 
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Figure 1: Location of CSO Outfalls and drainage basin delineations in Town of Harrison 

There are two PVSC branch interceptors that pass through Harrison, as shown in Figure 1:  

• Kearny-East Newark-Harrison Branch Interceptor  

• Kearny-Harrison-Newark Branch Interceptor 

The Kearny-East Newark-Harrison Branch Interceptor is approximately 8,948 feet long and extends 

from the Kearny-Harrison-Newark Branch Interceptor upstream of manhole KHN-5 on Frank E. 

Rogers Blvd. in Harrison, to the Nairn Street Regulator in Kearny.  The Kearny-East Newark-

Harrison Branch Interceptor generally follows Essex Street, First Street, Bergen Street, Dey Street, 

Passaic Avenue and Nairn Avenue.  Flows are metered at two separate locations along the route, 

the East Newark Meter Chamber and the Johnston Avenue Meter Chamber.  

The Kearny-Harrison-Newark (KHN) Branch Interceptor is approximately 15,355 feet long and 

extends from the Main Interceptor at the intersection of Ferry Street and Van Buren Street to 

north of King Street on Schuyler Avenue in Kearny.  The Kearny-Harrison-Newark Branch 

Interceptor generally follows Van Buren Street and Raymond Boulevard in Newark, South Fourth 

Street, Essex Street, 7th Street, Bergen Street, Manor Avenue, Ann Street, Worthington Avenue, 

Kingsland Avenue in Harrison and Hamilton Avenue and Schuyler Avenue in Kearny.  

All six of the CSO outfalls discharge in to the Passaic River. The portion of the Passaic River Basin 

which overlaps the PVSC service area is mainly in the lower basin. All 129 square miles of the 

Lower Passaic River Watershed are primarily urban/suburban. The section of the Lower Passaic 

River within the urban/suburban area has poor water quality conditions due to numerous point 
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sources, significant nonpoint source contributions, and high sediment oxygen demands, (State of 

New Jersey, 2014).  The Lower Passaic River Watershed’s water quality conditions are affected by 

a number of hazardous waste sites and contamination issues that have resulted from a long 

history of industrialization (State of New Jersey, 2014). 

NJAC Section 7:9B Surface Water Quality Standards classifies the Passaic River as SE3 in the 

Newark reach, extending from the confluence with Second River to the mouth.  That reach 

includes the Town of Harrison, SE3 refers to saline estuarine water bodies, Table 7.  

Table 7: Passaic River Designated Uses and Water Quality Standards 

Classification Designated Use(s) Indicator Bacteria Criteria (per 100mL) 

SE3 (saline water) 1. Secondary contact recreation; 

2. Maintenance and migration of 
fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; 

5. Any other reasonable uses.  

Fecal Coliform 1500 Geometric Mean 
(GM) 

*Geometric mean calculated using a minimum of five samples collected over a thirty-day period. 

A.4 System Characterization Report Summary 

Rainfall and flow monitoring data were collected from April 2016 to August 2016. A temporary 

flow meter was installed in Harrison at the influent line of Regulator 006. It was determined that a 

rainfall depth of 0.2 inches would likely trigger overflows in Harrison. 

Two areas within the Town of Harrison experience accumulations of grease from restaurant and 

store grease traps, these areas are addressed through regular maintenance and enforcement. 

Combined sewer system-induced flooding is not reported as an issue within the town. 

The Town of Harrison was modelled as having a total imperviousness of 80% and effective (directly 

connected) imperviousness of 34%. The average subcatchment slope was modelled as 2.3% and 

subcatchment unit width of 64 ft/ac. The results of the system characterization are summarized in 

the Main Report.  

The hydraulic and hydrologic model that was developed and calibrated for the PVSC system 

characterization was the main tool for analysis of CSO management alternatives for the Town of 

Harrison. 

A.5 Public Outreach Summary 

Public outreach and input are an important component of the LTCP progress, and the project team 

has endeavored to provide opportunities for public education and awareness, as well as to gain 

feedback on the CSO control alternatives. Below is a summary of activities specific to Harrison. 

Efforts by the overall PVSC Group, of which Harrison is a part, are documented in the Main Report.  

This section only covers actives since the Public Participation Process report was submitted, and 

prior activities are documented in that report.  

A.5.1 Harrison TIDE 

Much of the outreach took place through the monthly meetings of local community-based 

outreach groups, most notably Harrison TIDE (“Transforming Infrastructure and Defending 

our Environment”).  While Harrison TIDE was not acting in an official capacity as a Supplemental 

CSO Team, several of its members are involved with CSOs and CSOs are almost always one of their 
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meeting topics. Harrison TIDE has representation from municipal government, community, 

businesses, green infrastructure experts, academia, local utility authorities, and nonprofit groups. 

Engagement with these groups via Harrison TIDE is one of the main vehicles through which 

Harrison has addressed public outreach. Working closely with public officials, monthly meetings 

have been specifically geared toward addressing LTCP awareness and the development of long-

term CSO controls.  Stakeholders are encouraged to ask questions and provide input during and 

after these meetings. During the March 6, 2019 meeting, the Town directly engaged the public, 

through Harrison TIDE by presenting on the alternatives analysis.  Representatives of the PVSC CSO 

Group also presented additional information on CSOs and the LTCP.  The meeting was used to 

advertise the PVSC CSO Group Supplemental CSO Team meeting scheduled to meet the following 

night.  The event included a free raffle to distribute five (5) rain barrels, including free delivery, to 

attendees. 

A.5.2 PVSC CSO Group Supplemental CSO Team Meetings 

Mott MacDonald prepared a presentation on the progress of the alternatives evaluation to 

present at the PVSC CSO Group Supplemental CSO Team meeting on March 7, 2019.  To advertise 

the event the Town posted an announcement on the Town’s website; see Figure 2. Copies of the 

event flier were distributed to the Town Council and posted in Town Hall and the public library.  

Ultimately, the meeting ran long, and the presentation was postponed to the May meeting.  The 

May meeting took place on May 28th an updated presentation was made and extensive questions 

from the audience were addressed by the Town’s consultant.  Any members of the public that 

addended were able to hear an overview of the potential CSO control alternatives and 

presentations by the other communities.  The presentation slides for Harrison were included in the 

meeting minutes for both the March and May meeting. 

 
Figure 2: Supplemental CSO Team meeting announcement posted on Town Website 
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A.5.3 Town Caucus Meeting 

To further advance the public involvement, a presentation was made at the Town’s March 12, 

2019 caucus meeting.  The meeting included both town officials and members of the public.  Mott 

MacDonald presented an overview of combined sewers, the regulatory history and prior work 

leading up to the current permit.  The Town’s obligations under the permit were reviewed and the 

current progress discussed.  The anticipated work and overall project schedule were presented, 

and the Town informed attendees of the upcoming decisions they will be required to make.  A 

representative of PVSC was present and stressed the importance of the project and the need to 

meet the permit’s objectives and obligations.  

A.5.4 Additional Outreach Efforts 

In addition to the monthly meetings, many community groups have been circulating and posting 

information related to CSOs and the LTCP online through social media and organization websites 

to help spread awareness to local citizens. The Town of Harrison hosted the first PVSC 

Supplemental CSO Team meeting on October 5, 2016. They have also participated in various 

community events by presenting the public with information at a table or booth. For example, rain 

barrel workshops have been presented to Harrison TIDE and the community on April 13, 2018 and 

October 23, 2018.  
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SECTION B FUTURE CONDITIONS  

B.1 INTRODUCTION 

The Permit requires the permittee to simulate “conditions as they are expected to exist after 

construction and operation of the chosen alternative(s)” (Part IV.G.4.e).  The intent is to mitigate 

the risk, that foreseeable changes in the community and sewer system will reduce the 

effectiveness of the proposed LTCP facilities. To address this, an evaluation of anticipated changes 

to the Town’s population and potential changes to sewer flows was undertaken.  Discussions were 

also held with the Town to document planned changes to the sewer system. It has been assumed 

that the alternatives that are selected through the LTCP process will be constructed and 

implemented over a 30-year period. As such, the year 2050 has been selected as the future 

baseline condition. 

It is acknowledged that sea levels have been rising and are expected to continue to rise over the 

life of the project and beyond; however, the rate of change is uncertain.  To overflow, the water 

level in the combined sewer must exceed the tide elevation.  The rate of discharge is also related 

to the relative elevation difference between the water level in the combined sewer and the 

receiving water.  Thus, increased sea levels would tend to reduce the volume of combined sewage 

overflow.  Existing tide levels were used to provide a conservative estimation of the alternatives’ 

performance. 

There have been discussions of changes in rainfall patterns.  Unfortunately, there are no reliable 

predictions that can be applied to create a Typical Year for planning purposes.  It is noted that, 

through the development of the Typical Year, that for the top 10 contenders, there were years 

ranging from 1973 to 2014 with every decade in between represented, and initially the top two 

ranked years were from the 1980s.  This seems to indicate that the rainfall pattern as they relate 

to Typical Year analysis have been relatively static.  Accordingly, lacking a reasonable method for 

predicting future weather conditions, it is reasonable to assume the 2004 rainfall is suitable for 

use in the future baseline condition. 

It is noted that there is a great deal of uncertainty in future projections and that, as the planning 

horizon increases, the uncertainty increases dramatically. This is evidenced below in cases where a 

variety of reputable sources produce differing projections.  The goal was to select future 

conditions that would be a reasonable, yet conservative, estimate of likely future conditions. It is 

noted that actual future conditions could vary substantially due to demographic trends, economic 

conditions, changes in technology, climate impacts and a myriad of other influences beyond the 

control of the Permittee. 

B.2 PROJECTIONS FOR POPULATION GROWTH 

According to the Town of Harrison Master Plan adopted in 2007, the residential portion of the 

Town is substantially developed with very few areas that are undeveloped. It is anticipated that 

most of the future residential development will take place in or near the Waterfront 

Redevelopment Area located south of the I-280 corridor. Any proposed development north of the 

I-280 corridor will likely continue as it has in the past as subdivision and infill development, and 

such growth can reasonably be expected to be negligible, as further discussed in this section. 

Several population projections were examined to select a reasonable projection for the future 

baseline. These are summarized below 
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B.2.1 U.S. Census Bureau 

The United State Census Bureau is considered an authoritative source for population data.  Data is 

available from the 1990, 2000 and 2010 censuses, as well as population estimates through 2017, 

see Table 8. 

Table 8: US Census Population Data 

Year Population 

1990 13,165 

2000 14,337 

2010 13,620 

2011 (ACS estimated) 13,609 (ACS estimated) 

2012 (ACS estimated) 13,683 (ACS estimated) 

2013 (ACS estimated) 14,025 (ACS estimated) 

2014 (ACS estimated) 14,436 (ACS estimated) 

2015 (ACS estimated) 14,629 (ACS estimated) 

2016 (ACS estimated) 15,007 (ACS estimated) 

2017 (ACS estimated) 15,898 (ACS estimated) 

17,643 US Census Estimate 

Source: https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=CF 

As can be seen from the data, from 1990 until 2012 the population was relatively static changing 

less than 4% (0.18% annually) and not exceed the peak reached in 2000 until 2014.  Following 

2012, the Town’s population entered a period of rapid expansion increasing 16% (2.8% annually) 

between 2012 and 2017, coinciding with a period of redevelopment.  It is also noted that 

estimates for the 2017 population, both sourced from the US Census website differ greatly. It is 

possible to extrapolate a population for 2050 using this data, but the estimates from the historic 

long-term trends (1990 to 2010) would produce a number that is likely too low.  In contrast, using 

the short-term trends (2012-2017) would produce an unrealistically high estimate as this 

redevelopment rate cannot be sustained.   The overall conclusion from the historic Census data, 

which pertains primarily to the combined area, is that the population outside of the 

redevelopment area has historically been static and it is reasonable to assume it will remain 

relatively static.   Thus, for future baseline purposes all future growth can be assumed to take 

place in the redevelopment areas. 

B.2.2 North Jersey Transportation Authority (NJTPA) 

The NJTPA is a metropolitan planning organization with federal authorization. It is responsible for 

the 13 northern counties in New Jersey and is responsible for overseeing certain transportation 

related projects and studies. The NJTPA updates its regional forecasts for population, households 

and employment every four years.  

In 2017, NJTPA completed the latest set of forecasts. Final forecasts were approved by the NJTPA 

Board on November 13, 2017 and extend to 2045.  The NJTPA employs the Demographic and 

Employment Forecast Model (DEFM).   According to their website: 

The DEFM uses regional and county level forecasts of employment, population and 

households produced from a regional econometric modeling effort and allocates these 

forecasts to a localized Traffic Analysis Zone (TAZ) level. It also aggregates the TAZ level 

information to the municipal level. The DEFM uses data elements that influence location 

behavior to perform this allocation analysis including:   
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• Current land use data (residential, commercial, industrial and vacant land);  

• Composite zoning estimates for density; 

• Highway and transit accessibility; 

• Historical growth; and 

• Known project developments. 

The NJTPA forecasts strong growth in the population of Harrison, but as noted above, the NJTPA 

forecasts only extend to 2045 and fall short of the 2050 planning period.  The forecast, which was 

extended to 2050 using the same annual growth projected in the report, is summarized in Table 9 

below, extending the same annual growth through 2050: 

Table 9: NJTPA population projections 

County 
Municipality 

Code 

Municipality 

Name 

2015 

Population 

2045 

Population 

Annualized % 

Population 

Change 2015-

2045 

2050   Population 

Extrapolation 

Hudson 3401730210 
Harrison 

town 
15,157 30,165 2.3% 33,832 

Source: https://www.njtpa.org/data-maps/demographics/forecasts.aspx 

It can be seen from the above table that based on the historical growth rate, the NJTPA forecast 

produces an unrealistically high estimate for 2050, which is most like an indication that the 2.3% 

annual growth cannot be continuously sustained. Likely, redevelopment which is driving the 

overall population growth will reach a saturation point at which time the population growth would 

plateau.  Thus, the average growth rate of 2.3% from 2015 through 2045 is driven by 

redevelopment earlier in the time period and would likely not persist beyond 2045. The NJTPA 

population projection does indicate a population growth in Harrison to 30,165 people in 2045, 

which can be used as a comparison to other population methods. 

B.2.3 New Jersey Department of Labor 

Population and labor force projections on a county-wide basis have been developed by the New 

Jersey Department of Labor extending to 2034. To obtain an estimated population for 2050, we 

assumed that Harrison will grow at the same rate as the county as a whole.  Accordingly, since 

Harrison made up 2.1% of the county population in 2010, it would be expected to make up 2.1% of 

the county population in 2050.   The projected county population was extrapolated to 2050, which 

yields the following estimates shown in Table 10. 

Table 10: New Jersey Department of Labor population estimates for Hudson County 

  Census Projections to July 1 Projected for LTCP 

County 4/1/2010 2019 2024 2029 2034 2050 

Hudson 634,266 708,100 718,700 747,400 766,500 831,008 

Harrison 13,620     17,451 

 

It is noted that the Town of Harrison is currently undergoing rapid development, and this method 

yields a population in 2050 that is similar to some projections of the current estimated population.  

It is clear that the redevelopment and demographic trends of Harrison are not mirrored by the 
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overall county.  As such, projected trends in population growth at the county level are not suitable 

for projecting the population of Harrison and Department of Labor population estimates were not 

used for this analysis.  

B.2.4 Heyer, Gruel & Associates (HGA) Community Planner Projections  

Community planning firm HGA has produced a redevelopment map (Figure 3) and build out chart 

for the redevelopment areas in Harrison, as of 2016. This projection provides a rate of population 

growth as well as where in the Town that this growth will happen.  HGA applied an estimated 

distribution of the dwelling unit sizes and anticipated impact to populations excerpted in Table 

11.  The estimated population growth for each unit constructed is 1.87.  HGA noted that in reality, 

the total population may be less than the projection. This is because the current development 

trend in Harrison is to produce more studio/one-bedroom units than 2/3 bedroom units.  The 

current estimate would be conservative from the perspective of future flows. 

 

 
Figure 3: HGA redevelopment areas map 

Table 11: Anticipated household size distribution. 

Housing Type/Size Total Persons per Unit 

(including school 

children) 

Studio/1 BR (50%) 1.526 

2BR (45%) 2.106 

3BR (5%) 3.109 

Weighted Average 1.87 

Source: Multiplier source: “Who Lives in New Jersey Housing?” Table II-A-1 Total Persons, Prepared by David Listokin 
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In addition to the combined sewer basins, there are currently two separately sewered areas 

undergoing redevelopment, as follows: 

• Separated Area North – upstream of former CSO outfall 004, extending from Warren 

Street to Bergen Street, from South 2nd Street to the Passaic River.  

• Separated Area South – South of the PANYNJ railroad tracks extending across the town 

from east to west; and  

The basins and separated areas are overlain on the redevelopment map in Figure 4. 

 

 
Figure 4: Drainage basins overlain on HGA redevelopment map. 

 

The developments planned for these growth areas are described by basin in Table 12 below.  The 

projected populations are distributed into the regulator and separate drainage areas to 

correspond with the modeled sub-catchments. 

Separated 

Area South 

Separated 

Area North 
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Table 12: Summary of redevelopment by basin 

Project 

Area 

Development Type 

Residential Units per Basin  

  
H-001 H-002 H-003 H-006 H-005 H-007 Separated 

North 

Separated 

South 

1 Hotel   -             

2 Residential             257   

3 Commercial             -   

4a 

Residential (built prior to  

2015 baseline)             0   

4b 

Residential (built prior to  

2015 baseline)             0   

5 Residential       276 276       

6a Residential       104         

6b Commercial       -         

7 Commercial       -         

8 Commercial         -       

9 Commercial         -       

10 Commercial         -       

11 Residential         231       

12 Residential         336       

13 Mixed Use/ Residential         329       

14 Residential         198       

15 Residential         396       

16 Mixed Use/ Residential         275       

17 Residential         528       

18a Residential         270       

18b Residential         350       

19 Mixed Use/ Residential         135       

20 Residential         473       

21 Residential         308       

22 Mixed Use/ Residential         640       

23 Commercial               - 

24 Commercial               - 

25 Commercial               - 

26a Commercial               - 

26b Commercial               - 

27 Commercial               - 

28 Commercial               - 

29 Mixed Use/ Residential               100 

30a Commercial               - 

30b Mixed Use/ Residential               175 

31 Mixed Use/ Residential               242 

32 Mixed Use/ Residential               242 

33 Mixed Use/ Residential               242 

34 Residential               399 

35 Residential               399 

36 Residential               286 

37 Residential               280 

38 Stadium               - 

39 PSE&G               - 

N/A Residential         345       

Total Units per Basin 0 0 0 380 5090 0 257 2365 

 

The rest of the town is already built out, as discussed when reviewing the Census data, as such, 

these areas will be the only additional population growth for the Town.  The information from 

HGA included an expected distribution of housing unit sizes and associated residents per dwelling 
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unit, resulting in a weighted average of 1.87 residents per dwelling unit. This was used to convert 

the number of units into additional population by basin as shown below in Table 13.  This results in 

an estimated 15,101 new residents for a total 2050 population of 29,730 (2015 Census Estimate of 

14,629 + 15,101 new residents).   

Table 13: Planner’s estimate of population growth by basin 

Regulator/Drainage Area New Dwelling Units Additional Population 

H-001 0 0 

H-002 0 0 

H-003 0 0 

H-005 380 9,499 

H-006 5090 709 

H-007 0 0 

Separated Area North 257 480 

Separated Area South 2365 4,413 

Total 8092 15,101 

 

B.2.5 Population Summary 

The HGA population projection was selected as the basis of the future baseline condition, as it 

incorporates more recent and Town-specific considerations in its estimates. It also provides detail 

on where in the Town this redevelopment will take place and is within 2% of the 2045 NJTPA 

population projection of 30,165 through 2045, as previously discussed. 

B.3 PLANNED PROJECTS 

B.3.1 Sewer Separation in Redevelopment Area 

The H-005 drainage basin has been partially separated through prior redevelopment.  The current 

redevelopment agreement calls for the separation to be completed during the next phase of 

redevelopment.  Accordingly, the future conditions will incorporate the separation of the H-005 

basin as shown in Figure 5.  
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Figure 5: H-005 drainage area to be separated 

B.3.2 Likely System Upgrades 

A review of the hydraulic model noted that existing modeling shows insufficient capacity in certain 

pipes upstream of the regulators and certain outfalls. This may be due  in part to limited detail in 

the upstream system omitting in line storage within the collection system.  However, the available 

volume of inline storage does not appear adequate to attenuate the peak flows. It has been 

assumed that between the present time and the 2050, baseline projects will be undertaken to 

upgrade the existing conveyance system so that adequate capacity is provided for the typical year 

flows to be conveyed to the regulators and through the outfalls without causing surface flooding.  

Pipe segments in the model were enlarged or paralleled to provide adequate conveyance in the 

Future Baseline Model.  This assumption is not based on specific planned projects, but rather to 

attempt to ensure that upgrades to the collection system will not invalidate the performance of 

the facilities being evaluated.  The assumed upgrades will not impact the generation of runoff or 

wastewater flows but will impact the flow rate and, due to the shape and duration of the 

hydrograph, the resulting distribution of flow between the outfall and the interceptor.  

B.4 PROJECTED FUTURE WASTEWATER FLOWS 

To represent the future estimated population in  the model as required, additional population was 

added to the various sub-catchments. The model assumes a flow of 98 gallons per capita per day 

(gpcpd) and was calibrated by adjusting the population to provide the required flow.  To 

incorporate the projected population into the model, the current modeled average flow was 

divided by the current population to estimate an base sanitary flow per person. This per person 
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flow was then multiplied by the projected future population to determine the projected future 

wastewater flow. This calculation is shown in Table 14 and Table 15 below: 

Table 14: Future base sanitary  flows (BSF) 

 Existing BSF (MGD) Population BSF per Capita (GPD) Projected BSF 

(MGD) 

Existing (2015) 0.99 14,629 67.7  

Projected  (2050)  29,730 67.7 2.01 

 

Table 15: Future flows added to model 

Regulator/Drainage Area Additional 

Population 

Additional BSF @67.7 

gpcpd (mgd) 

Equivalent Additional 

Population Added to Model 

@ 98 gpcpd  

H-001 0 0 0 

H-002 0 0 0 

H-003 0 0 0 

H-005 9,499 0.643 6,560 

H-006 709 0.048 490 

H-007 0 0 0 

Separated Area North 480 0.032 330 

Separated Area South 4,413 0.299 3,050 

Total 15,101 1.025 10,430 

 

The modeled populations were then updated by distributing the equivalent additional population 

as shown in Table 8 into the subcatchments where the redevelopment is planned.  It is noted that 

this projected flow does not include any additional flow for commercial developments. This is 

because it is assumed that the original modeled flows were developed with  commercial flows 

built into the calculation of per capita flows.  As such, the projected BSF flow of 2.01 MGD, also 

includes commercial flow, as it is assumed the ratio of residents to commercial facilities remains 

the same, and thus the ratio of residential flows to commercial flows is preserved. 

B.5 Modeling of Future Baseline Conditions 

The projected Future Baseline conditions impact the combined sewer overflow volumes, with 

some factors serving to increase overflows and others to reduce overflows, see Table 16.  The 

greatest reduction comes from the proposed separation of the H-005 drainage basin, and the 

greatest increase comes from the assumption that the existing drainage system will be upgraded 

to prevent flooding in the upstream collection system during the Typical Year.  There are slight 

reductions in overflow volumes from Outfalls 001A, 002A and 003A which are associated with 

additional interceptor capacity created by the separation of Basins 004 and 005.  Overall, there is a 

net reduction of 18.7 MG or 30% and one overflow event for the typical year. 
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Table 16: Summary of CSO performance for Future Baseline 

  

Baseline 2015  

(Typical Year) 

Baseline 2050 

(Typical Year) Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 25 2.2 78 -10 -1.0 -84 

H-003A 32 13.1 155 33 12.8 107 1 -0.3 -48 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 106 -1 -1.0 -16 

H-007A 53 14.5 352 52 19.3 347 -1 4.8 -4 

Total -- 61.5 -- -- 42.8 -- -- -18.7 -- 

 

The PVSC CSO Group estimated that a 7% reduction in overflow volume by the interceptor 

communities would be required to achieve a systemwide 85% capture of wet weather flows as per 

the presumptive approach.  The 30% reduction achieved between the 2015 baseline and 2050 

future baseline exceeds this reduction goal.  Thus, all alternatives evaluated would achieve the 

85% capture level of control, through the separation of basin H-005.   
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SECTION C SCREENING OF CSO CONTROL TECHNOLOGIES 

C.1 INTRODUCTION 

The evaluation of seven (7) CSO control alternatives is mandated in the Permit in Part IV G 4e.  This 

list is not intended to be limiting, but rather sets general categories of control alternatives that 

must be considered.  The list of control alternatives provided in the Permit is broad enough that 

most of the control alternatives explored in the subsequent sections fall within the list.  The seven 

(7) control alternatives listed in the Permit, and the corresponding sections of this report in which 

they are addressed are: 

1. Green infrastructure. – Section C.2.5 

2. Increased storage capacity in the collection system. – Section C.5 

3. Sewage Treatment Plant (STP) expansion and/or storage at the plant (an evaluation of the 

capacity of the unit processes must be conducted at the STP resulting in a determination 

of whether there is any additional treatment and conveyance capacity within the STP). 

Based upon this information, the permittee shall determine (modeling may be used) the 

amount of CSO discharge reduction that would be achieved by utilizing this additional 

treatment capacity while maintaining compliance with all permit limits. – Section C.5.2.2 

4. If applicable, the evaluation of dry and wet weather flows that entering the combined 

sewer system from separately sewered municipalities, and in all cases Inflow/Infiltration 

(I/I) reduction in the entire collection system that conveys flows to the treatment works to 

free up storage capacity or conveyance in the sewer system to inform the evaluation of I/I 

reduction as an alternative in the LTCP. – Section C.3 

5. Sewer separation. – Section C.7 

6. Treatment of the CSO discharge. – Section C.8 

7. CSO related bypass of the secondary treatment portion of the STP in accordance with New 

Jersey Administrative Code (N.J.A.C.) 7:14A-11.12 Appendix C, II C.7. – Addressed in the 

PVSC Development and Evaluation of Alterative Main Report. 

The evaluation consists of two steps: a screening of alternatives at a high level, followed by a more 

detailed evaluation of the performance and costs of the alternatives that pass the screening, 

which is presented in SECTION D.  The screening of alternatives is summarized in this section.  

The screening took place on several levels. In some cases, a general category was screened in or 

out based on its applicability to the Town of Harrison. In other instances, while the general 

category may be applicable, only certain specific sub-categories of the control are applicable to 

Harrison.  If the general category is applicable and so are many sub-categories, the screening 

reduced the sub-categories to a reasonable number of representative sub-categories.  This is 

allowable under Part IV G 4a, which calls for the Permitee to “evaluate a reasonable range of CSO 

control alternatives”. 

The screening will be based on the requirement to “evaluate the practical and technical feasibility 

of the proposed CSO control alternative(s)” (Part IV G 4e) to determine if the alternative will 

proceed to a more detailed evaluation in Section D.  The above requirement introduces three 

concepts that may be addressed for each alternative. 
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• Evaluate – As per the requirements of Part IV G 4a and b the alternatives must 

contribute to the “water quality-based requirements”.  This means that, while an 

alternative may be beneficial as a matter of good practice, if the benefit cannot be 

quantified in terms of water-quality benefits, it cannot be evaluated.  It also means that 

if an alternative does not meaningfully contribute to the reduction of CSO volume and 

frequency, it will not be considered for detailed devaluation, regardless of its other 

virtues.  Many such practices are already in place as requirements under the Permit or 

the Town’s MS4 permit.  These practices would be considered part of the Baseline and 

their continuation part of the Future Baseline and would not be part of the LTCP. 

• Practical – The facilities and measures ultimately implemented under the LTCP must be 

practical for the Town of Harrison to implement. For example, a residential 

neighborhood could not be displaced to make room for a storage or treatment facility, 

Nor could the Town’s entire municipal budget be devoted to CSO controls.  Accordingly, 

alternatives that clearly have excessive community/societal impacts or alternatives that 

provide marginal CSO controls at high costs will be removed from consideration. 

• Technical feasibility – Technology is continually advancing and what is not technically 

feasible today may be in the future. However, there are no guarantees of such 

advancement. There are certain general limits, for example, maximum tunnel diameter 

and depth of open cut pipe installation, that will be observed for cost and safety 

reasons. Accordingly, technical feasibility is limited to the current state of the practice.  

Future advancements, should they occur, will need to be addressed in future permit 

iterations. 

The screening will focus on applying the above criteria to the alternatives described in detail in 

Section C of the Main Report, to which this report is attached.  This section will address only the 

screening  a detailed description of what constitutes each alternative and general comments on its 

applicability and effectiveness for CSO reduction are included in the Main Report.  The reader is 

referred to the Main Report for a detailed description of each alternative. A summary matrix or 

the screening alternatives is included in Section C.9.  

C.2 SOURCE CONTROL 

The United States Environmental Protection Agency (USEPA) defines source controls as those that 

impact the quality or quantity of runoff entering the combined sewer system. Source control 

measures can reduce volumes, peak flows, or pollutant discharges which in turn may decrease the 

need for more capital-intensive technologies downstream in the CSS. However, source controls 

typically require a high level of effort to implement on a scale that can achieve a measurable 

impact. Source controls are discussed in more detail in this section.   

C.2.1 Stormwater Management 

Stormwater management consists of measures designed to capture, treat, or delay stormwater 

prior to entering the CSS.  

C.2.1.1 Street/Parking Lot Storage (Catch Basin Control) 

Providing surface storage by intentionally ponding runoff in streets and parking lots risks property 

damage and potential injury and is not considered a practical component of a LTCP.  Accordingly, 

street/parking lot storage will be removed from consideration. 
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C.2.1.2 Catch Basin Modification (Floatables Control) 

In general, catch basins in Harrison are equipped with sumps and hoods and their benefit is 

already being realized. In addition, the regulators in Harrison are equipped with sand-catching 

chambers (see Figure 6), and outfalls are equipped with netting facilities, which already provide 

control of coarse solids and floatables.   

 

 

Figure 6: Representative outfall configuration in Harrison showing sand catcher 
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Catch basin modification to incorporate additional floatables controls would not provide a 

significant or quantifiable contribution to the LTCP and will be removed from consideration for the 

detailed alternatives evaluation. 

C.2.1.3 Catch Basin Modifications (Leaching) 

To function, leaching catch basins must be able to infiltrate the water collected in their sumps.  

This requires two things: soils capable of infiltration and separation from groundwater. Figure 7 

below shows the USDA NRCS Web Soil Survey results for Harrison regarding soil infiltration 

potential. West Hudson Park at the north end of Harrison is classified as hydrologic soil group C 

with low to medium infiltration potential. The area where soil HSG was not determined (unrated) 

is primarily characterized as urban land. The soil has low permeability and very low available water 

storage. The runoff class is “very high” and depth to restrictive feature is 0 inches.  Note that much 

of the Town is not rated but would be expected to be Hydrologic Soil Group (HSG) C soils as is 

typical of disturbed urban areas and consistent with adjacent rated soils. The depth to water table 

shown in Figure 8 is about 20 to 28 inches in areas where soils were rated.  There are areas of 

deeper groundwater shown, but these are located in the unrated portions of the Town and it is 

uncertain, but likely, the groundwater is shallow and similar to the adjacent rated areas 

 

Figure 7: Harrison soils map 
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Figure 8: Harrison depth to groundwater map. 

Leaching catch basins are not considered practical because they offer no filtering of the urban 

runoff prior to infiltrating below the catch basin. The 15-20 ratio of impervious area to infiltration 

area is recommended by the State’s Evaluating Green Infrastructure: A Combined Sewer Overflow 

Control Alternative for Long Term Control Plans.  The impervious area to infiltration area for a 

leaching inlet would greatly exceed this range for typical inlets and their use would not be 

practical. Further, based on the information from the soil survey, the majority of the Town of 

Harrison soils are low permeability with very low available water storage. Accordingly leaching 

catch basins will be removed from consideration for the alternatives evaluation.  

C.2.2 Public Outreach Program 

The current permit requires a robust public outreach program and it is anticipated that future 

permits will as well.  In addition, many outreach programs are already in place and thus would be 

considered part of the future baseline condition.  While public outreach programs are beneficial 

they are generally not evaluated as part of the LTCP.  This does not mean the LTCP will not include 

public outreach, but rather that it is not a quantifiable component of the plan generally because 

these programs rely on human behavior which cannot be predicted.  Nevertheless, the specific 

public outreach alternatives identified are summarized below for completeness. 

It is anticipated that public outreach will continue under future iterations of the Permit and should 

be considered a key component of the LTCP.  However, the impact of public outreach cannot be 

quantified, thus is removed from future consideration for the alternatives evaluation. 
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C.2.2.1 Water Conservation 

The Town of Harrison enforces water conservation through the plumbing code.  While water 

conservation has merits in reducing water demand and can reduce dry weather flows in the sewer 

system, it has minimal impact on peak wet weather flows.  It does not change the total pollutant 

load but results in less flow with a higher concentration.  It is also difficult to enforce long term, as 

residents can change plumbing fixtures and disable water conserving devices.  Accordingly, while 

the Town should continue its current programs and code enforcement to conserve water, it is not 

practical to make it a component of the alternatives evaluation.  The impact of water conservation 

measures will likely be apparent in changes to dry weather flow rates observed during future 

combined sewer system characterizations. 

C.2.2.2 Catch-Basin Stenciling 

Catch-basin stenciling is already required under the Town’s MS4 permit, and the Town of Harrison 

is complying with the applicable requirements. Any benefits derived from stenciling would have 

been seen in the characterization and may be observed in future combined sewer system 

characterizations.  The performance of stenciling is dependent on human behavior, i.e. the 

response of the observer to alter their actions due to the presence of the stenciling, which cannot 

be reliably enforced or predicted.  Accordingly, catch-basin stenciling will be removed from future 

consideration for the alternatives evaluation. 

C.2.2.3 Community Cleanup Programs 

The Town of Harrison currently supports and hosts community cleanup efforts.  Community 

cleanup programs are beneficial to the environment and the community but provide minimal 

benefits to combined sewers. Litter removed by the cleanup effort would likely be captured by the 

netting facilities and litter removal offers no meaningful reduction of pathogens. Community 

cleanup programs also rely on community involvement which cannot be guaranteed. Accordingly, 

community cleanup programs will be removed from future consideration for the alternatives 

evaluation. 

C.2.2.4 Fats, Oil and Grease (FOG) Program 

The Town of Harrison currently has a FOG program, and the effects of the program should be 

reflected in the baseline characterization. A FOG program requires communication with business 

owners and is only as effective as business owner cooperation and Town enforcement.  It is 

anticipated that the FOG program will continue, but its impact to pathogens is minimal and 

unlikely to represent a change from current conditions. Accordingly, a FOG program will be 

removed from future consideration for the alternatives evaluation, since it is already in place. 

C.2.2.5 Garbage Disposal Restriction 

Restricting the use of garbage disposals provides minimal reductions in pollutant loads, 

particularly pathogens. While it may be possible to effectively restrict garbage disposals in 

commercial establishments, the vast majority of the combined sewer area in the Town of Harrison 

is residential thus enforcing a garbage disposal restriction would not be practical.  Accordingly, 

garbage disposal restrictions will be removed from future consideration for the alternatives 

evaluation. 

C.2.2.6 Pet Waste Management 

The Town of Harrison currently enforces a pet waste management ordinance as required under its 

MS4 permit and as a matter of good practice.  The impact of pet waste management should be 
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reflected in the characterization. Accordingly, pet waste management will be removed from future 

consideration for the alternatives evaluation since it is already in place.  

C.2.2.7 Lawn and Garden Maintenance 

The combined sewer area within the Town of Harrison is highly impervious and most pervious 

areas are in residential backyards.  While the Town encourages proper application of chemicals 

such as fertilizers, it is not practical to enforce control over these activities in a quantifiable way.  

Accordingly, lawn and garden maintenance will be removed from future consideration for the 

alternatives evaluation. 

C.2.2.8 Hazardous Waste Collection 

The Town of Harrison participates in a County hazardous waste collection program and anticipates 

continued participation in the program. The effects of the program should be reflected in the 

baseline characterization.  Accordingly, hazardous waste collection will be removed from future 

consideration for the alternatives evaluation since it is already in place. 

C.2.3 Ordinance Enforcement 

C.2.3.1 Construction Site Erosion and Sediment Control 

New Jersey’s requirements for soil erosion and sediment control are enforced through the 

Hudson-Essex-Passaic Soil Conservation District and it is anticipated this enforcement will continue 

at its current level or with more stringent requirements in the future.  Accordingly, construction 

site erosion and sediment control will be removed from future consideration for the alternatives 

evaluation since it is already in place. 

C.2.3.2 Illegal Dumping Control 

The Town of Harrison enforces ordinances to control illegal dumping and intends to continue 

doing so.  Accordingly, illegal dumping control will be removed from future consideration for the 

alternatives evaluation since it is already in place. 

C.2.3.3 Pet Waste Control 

The Town of Harrison currently enforces a pet waste management ordinance as required under its 

MS4 permit and as a matter of good practice.  The impact of pet waste management should be 

reflected in the characterization. Accordingly, pet waste management will be removed from future 

consideration for the alternatives evaluation since it is already in place.  

C.2.3.4 Litter Control 

The Town of Harrison currently enforces a litter control ordinance as required under its MS4 

permit and as a matter of good practice.  The impact of the litter control ordinance should be 

reflected in the characterization. Accordingly, litter control will be removed from future 

consideration for the alternatives evaluation since it is already in place.  

C.2.3.5 Illicit Connection Control 

The Town of Harrison currently controls illicit connections under its MS4 permit and as a matter of 

good practice.  Illicit connection control is applicable only to separately sewered areas since 

combined sewers are intended to accept sanitary flows. Accordingly, illicit connection control will 

be removed from future consideration for the alternatives evaluation since it is already in place.  
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C.2.4 Good Housekeeping 

C.2.4.1 Street Sweeping/Flushing 

The Town of Harrison currently has a program to sweep streets and anticipates that program will 

continue as required under its MS4 permit.  The impact of street sweeping is already reflected in 

the characterization and its continuation would be reflected in future baseline.  Thus, there is no 

quantifiable additional impact of street sweeping.  Accordingly, street sweeping will be removed 

from future consideration for the alternatives evaluation since it is already in place. 

C.2.4.2 Leaf Collection 

The Town of Harrison currently has a leaf collection program and anticipates that program will 

continue as required under its MS4 permit.  The impact of leaf collection is already reflected in the 

characterization and its continuation would be reflected in future baseline.  Thus, there is no 

quantifiable additional impact of leaf collection.  Accordingly, leaf collection will be removed from 

future consideration for the alternatives evaluation since it is already in place. 

C.2.4.3 Recycling Program 

The Town of Harrison currently has a recycling program and anticipates the program will continue.  

The impact of recycling is already reflected in the characterization and its continuation would be 

reflected in future baseline.  Thus, there is no quantifiable additional impact of a recycling 

program.  Accordingly, recycling programs will be removed from future consideration for the 

alternatives evaluation since it is already in place. 

C.2.4.4 Storage/Loading/Unloading Areas 

Implementing and enforcing ordinances regarding storage/loading/unloading areas in Harrison is 

unlikely to produce a quantifiable benefit to the CSO program.  The majority of the industrial areas 

are located in the separately sewered areas.  There are some industrial areas in the Regulator 007 

drainage area. These industries are regulated under industrial stormwater permits which require 

good housekeeping procedures to be followed. Containment is required for loading and unloading 

areas for hazardous materials. Any solids and floatables prevented from entering the combined 

sewer system would likely be captured by the existing netting facilities, minimizing any benefits 

from enforcing additional ordinances. Accordingly, storage/loading/unloading areas ordinances 

are removed from future consideration for the alternatives analysis. 

C.2.4.5 Industrial Spill Control 

Industrial users are required to provide containment for storage and loading/unloading areas for 

hazardous materials.  Additional ordinances are unlikely to produce additional benefits beyond the 

current enforcement practices, and the benefits of such actions cannot be quantified in terms of 

reduction to CSO pollutant loadings. Accordingly, industrial spill control is removed from future 

consideration for the alternatives analysis. 

C.2.5 Green Infrastructure 

Green infrastructure is widely employed in combined sewer areas to reduce inflow volumes 

and/or peak flows and thus reduce combined sewer overflows. It is noted that the impacts of 

green infrastructure extend beyond CSO reduction. However, this evaluation is being conducted as 

an element of the development and evaluation of alternatives for compliance with the Permit.  

The permit requires “The permitee shall evaluate … the water quality benefits of constructing 

various remedial controls …”  Therefore, the focus of this report shall be the impact of green 

infrastructure with respect to reductions in CSO volumes and frequencies, i.e. water quality 

benefits. It is acknowledged the green infrastructure has many other benefits that do not pertain 
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to water quality benefits.  These benefits in conjunction with public input may result in green 

infrastructure being implemented apart from the CSO LTCP or result in a decision to implement it 

at a greater cost than other alternatives.  However, that decision must be made by the governing 

body, their constituents and other stakeholders.  

The goal is to evaluate the optimal implementation level for green infrastructure as it is applicable 

to the LTCP. Too little could result in missed potential benefits, while overcommitting may result in 

higher costs and maintenance efforts than are not practical to accomplish the Town’s obligations 

under the LTCP.  Overcommitting may also result in a LTCP that cannot be accomplished because 

sufficient opportunities to install green infrastructure may not exist or may not be practical to 

utilize, resulting in the Town failing to meet its permit obligations.  The following factors are 

considered in evaluating green infrastructure for applicability to the LTCP.  

1. Green infrastructure must be sited, designed, constructed and maintained to provide a 

high level of confidence that it will continually perform as expected. The State has 

established guidelines for the design, implementation and maintenance of green 

infrastructure.  Given that reliability will be required from the LTCP, it is reasonable to 

assume these standards would constitute the minimum requirements for green 

infrastructure implemented under the LTCP. To account for this, the evaluation and 

analysis was conducted using guidance from: 

• NJ Stormwater Best Management Practices Manual, NJDEP, April 2004 Revised 

September 2014, February 2016, September 2016, November 2016, September 2017 & 

November 2018. 

• Greening CSO Plans: Planning and Modeling Green Infrastructure for Combined Sewer 

Overflow (CSO) Control, U.S. Environmental Protection Agency, March 2014. 

2. The green infrastructure must be under the control of the Town to ensure that it remains 

in place and that maintenance occurs.  Practices evaluated will be sited on land owned by 

the Town including: 

• Schools 

• Libraries 

• Parks – at this time it is uncertain if the Green Acres program will allow for widescale 

use of parks for managing offsite stormwater, so parks will all be considered to manage 

only stormwater generated within the park. 

• Public buildings  

• The public town owned right-of-way 

3. Publicly available data will be utilized.  Given the planning level of this evaluation these 

sources of information may or may not be complete and will be subject to professional 

judgement and experience in their interpretation.  Sources of data include: 

• Soil surveys 

• Aerial photography 

• Land use and land cover data sets 

• Property owner data sets  

• Site visits 
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The requirements for evaluating green infrastructure listed above are rigorous and can greatly 

increase the cost and limit the opportunities for green infrastructure.  However, these 

requirements only apply to green infrastructure in the context of the LTCP and does not limit 

implementation of green infrastructure by the Town or other entities apart from the LTCP. Green 

infrastructure can be implemented which is not formally incorporated into the LTCP, and the 

benefits of such projects may manifest themselves in future iterations of the system 

characterization. It may also be possible to expand the implementation of green infrastructure 

through public-private cooperation with formal agreement to perpetuate and maintain the green 

infrastructure; however, the measurable success of such a program involves factors beyond the 

control of the town and factors that cannot be evaluated at this time. As such, opportunities for 

additional green infrastructure exist, but not necessarily within the scope of the LTCP.   

It may be possible to incorporate green infrastructure to reduce the need for gray infrastructure. 

This evaluation is intended to evaluate different levels of green infrastructure that could be 

practically implemented under the criteria above for the LTCP. 

There are a variety of green infrastructure practices that can be applied to combined sewer areas.  

Each practice has advantages and disadvantages, which impact its applicability and performance.  

Considering different levels of implementation as well as combinations of practices, the number of 

possible alternatives exceeds a reasonable number. As such, the most common urban application 

of green infrastructure, roadside bioswales, was selected as a representative practice for 

evaluation. Subsequent subsections explore in detail the applicability of various types of green 

infrastructure, and SECTION D will discuss how the reasonable extents of the practices were 

determined and how the overall implementation of green infrastructure was evaluated through 

the equivalent implementation of bioswales. 

C.2.5.1 Green Roofs 

Green roofs could be implemented in Harrison at the following locations: 

• Existing Town owned roofs; 

• Future Town buildings; or  

• New buildings in redevelopment areas. 

Green roofs are not considered suitable for roofs with greater than 20% slope, per the NJ 

Stormwater Best Management Practices (BMP) Manual Chapter 9.14, November 2018, thus will 

not be considered for residential areas, shown on Figure 9.  

It is difficult to retrofit existing buildings with green roofs as it is unlikely that an existing building 

was designed to support the additional load. The process of certifying that an existing roof is 

structurally able to support the additional weight of a green roof is difficult and with an uncertain 

outcome. While the Town could investigate retrofit of existing Town-owned buildings, given the 

limited areas of existing Town-owned roofs (shown in Figure 10 below) and the associated 

technical challenges, it is not practical or prudent to evaluate retrofit of existing Town-owned 

buildings for green roofs in the context of the LTCP.  
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Figure 9: Residential areas within Harrison 
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Figure 10: Publicly owned buildings in Harrison 

The Town can investigate incorporating green roofs into future Town buildings that will be 

constructed. However, no new Town buildings are currently planned  nor would any such building 

represent a meaningful proportion of the Town’s impervious area; thus, their benefit cannot be 

quantified for the purposes of the LTCP.  

The best opportunity for implementing green roofs would be through redevelopment 

requirements. However, the former industrial areas where redevelopment is planned are either 

separately sewered or planned to be separated, meaning green roofs would not have a benefit in 

terms of CSO reduction in these areas. Figure 4 overlays the future redevelopment areas with the 

CSO drainage basins.  Note the vast majority of the redevelopment is in the separately sewered 

areas and basin 005 which will be separated.  The remaining redevelopment in the combined area 

is already underway, leaving almost no opportunities to implement green roofs for the purpose of 

CSO reduction. 

The Town of Harrison could encourage green roofs to realize the other benefits they provide, but 

they are not considered practical based on the technical constraints and anticipated 

redevelopment patterns in Harrison as a means of achieving reduction of CSOs.  Accordingly, 

green roofs will not receive further consideration as part of the alternatives analysis. 

C.2.5.2 Blue Roofs 

Like green roofs, blue roofs could be implemented in Harrison at the following locations: 

• Existing Town owned roofs; 

• Future Town buildings; or  
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• New buildings in redevelopment areas. 

Since blue roofs are not considered suitable for pitched roofs they will not be considered for 

residential areas, shown on Figure 9.   

As noted in the previous subsection, it is difficult to retrofit existing buildings with blue roofs as it 

is unlikely that an existing building was designed to support the additional load. The process of 

certifying that an existing roof is structurally able to support the additional weight of a blue roof is 

difficult and with an uncertain outcome. While the Town could investigate retrofit of existing 

Town-owned buildings, given the limited areas of existing Town-owned roofs (see Figure 10) and 

the associated technical challenges, it is not practical or prudent to evaluate retrofit of existing 

Town-owned buildings for blue roofs in the context of the LTCP.  

The Town can investigate incorporating blue roofs into future Town buildings that will be 

constructed. However, no new Town buildings are currently planned, nor would any such building 

represent a meaningful proportion of the Town’s impervious area, thus their benefit cannot be 

quantified for the purposes of the LTCP.  

The best opportunity for implementing blue roofs would be through redevelopment requirements.  

However, as described in the previous green roof sub-section, the former industrial areas are 

where redevelopment is planned (see Figure 4), these areas are separately sewer, meaning blue 

roof would not have a benefit in terms of CSO reduction in these areas.  The Town of Harrison 

could decide to encourage blue roofs to realize the other benefits they provide, but as a means of 

achieving reduction of CSOs they are not considered practical based on the technical constraints 

and anticipated redevelopment patterns in Harrison.  Accordingly, blue roofs will not receive 

further consideration as part of the alternatives analysis. 

C.2.5.3 Rainwater Harvesting 

To effectively implement rainwater harvesting as part of a LTCP, the facility must be under the 

jurisdiction of the Permittee, in this case the Town of Harrison. This is necessary to ensure the 

access and maintenance of the facility in perpetuity so that is can remain fully functional and 

deliver the required performance to allow Harrison to comply with its permit requirements. As 

such, rainwater harvesting tools such as rain barrels on residential properties have not been 

considered feasible, limiting the number of locations where harvesting can practically be installed 

as part of the LTCP.  It is reiterated that this does not preclude promoting rainwater harvesting 

and encouraging residential rain barrel programs. 

It may be possible to require rainwater harvesting through ordinances for redevelopment projects.  

However, the vast majority of the planned redevelopment is slated to take place in the separately 

sewered areas shown in Figure 4, thus would not have an impact on CSO volumes. 

Rainwater harvesting tends to have minimal benefits to CSO reduction as the intent is to retain 

water for future use.  Since it rains on average every three days, it is likely the rainwater harvesting 

storage tank would be full or partially full when the next rainfall occurs, relying on manual 

operation to empty the tank prior to rain, which would create an additional level of risk for the 

practice.   

Accordingly, in the evaluation of this alternative, rainwater harvesting will not receive further 

consideration as part of the alternatives analysis. 
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C.2.5.4 Permeable Pavement 

Suggested locations for permeable pavement include parking lots, parking lanes and sidewalks. 

These public areas are more suitable for permeable pavement because it is necessary to ensure 

the access and maintenance of the facility in perpetuity so that is can remain fully functional and 

deliver the required performance to allow Harrison to comply with its permit requirements. 

Permeable pavement is typically recommended for low traffic areas; thus, it may be feasible to re-

pave municipal parking areas with permeable pavement, specifically the parking stalls and not the 

travel lanes. This is a common approach and is reflected in Example 1 of Chapter 9.7 of the New 

Jersey Stormwater BMP Manual (updated November 2016).  A loading ratio of 4:1 (ratio of 

impervious area to green practice area) will be used as recommended by Table 2-1 of the NJDEP’s 

Evaluating Green Infrastructure: A Combined Sewer Overflow Control Alternative for Long Term 

Control Plans, January 2018.  

The New Jersey Stormwater BMP Manual also requires 1 foot of separation from the seasonal high 

groundwater for non-infiltrating practices and 2 feet for infiltrating practices, a choker course and 

adequate volume to hold the runoff from the water quality storm (1.25” of rain which is 

approximately 1.0” of runoff from impervious surfaces with CN-98).  It is also recommended to 

extend the reservoir course below the frost line.  These requirements may push the permeable 

pavement box below the seasonal high groundwater, violating the groundwater separation 

requirement.  Since groundwater levels are uncertain, but thought to be shallow, this may greatly 

limit locations where permeable pavement can be implemented and increases the uncertainty of 

the alternative’s effectiveness. 

Parking lanes within the Town offer a large area to implement permeable pavement. It is noted 

that there is a high demand for street parking in Harrison, and the temporary unavailability of 

parking associated with installation of the permeable pavement makes this approach less 

favorable. There are also numerous utilities in the parking lanes which could be very difficult to 

work around or relocate. However, there may be some potential to identify parking lanes where 

permeable pavement would be feasible.  

Sidewalks offer a reasonable opportunity to install permeable pavement. Sidewalks in Harrison are 

generally narrow, so would offer a relatively small area to implement this practice.  The sidewalks 

are generally at a higher elevation than the adjacent roadway and roof leaders are generally piped 

to the street so very little impervious area would be directed to sidewalks resulting in a low 

loading ratio and minimal effectiveness.  

As such, permeable pavement will be considered for the stall areas of municipal parking areas and 

selected parking lanes, but a maximum of 10% of the available locations will be assumed to be 

viable because of the issues noted above.  It is noted that this is just for evaluation purposes and 

the proposed analysis will report on the impacts of a wider range of green infrastructure 

implementation.  If permeable pavement is found to be functionally, and economically effective 

additional investigations can be undertaken.  

C.2.5.5 Planter Boxes 

Planter boxes would be most applicable in commercial areas, where runoff from buildings could be 

directed to boxes placed in the sidewalk area. They would be considered feasible for locations 

where roof leaders are located outside the building. The public visibility may also help promote 

maintenance of these facilities. Planter boxes would not be considered applicable to residential 

areas, as they would most likely be located on private property and thus may not be regularly 
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maintained. In general, the building frontage in residential areas is utilized for front doors and 

garage doors leaving little room for planters, even if placed perpendicular to the building. There 

may be limited locations in industrial areas within the combined sewer area, however, since 

planter boxes are unlikely to be maintained, other practices will be considered for industrial areas. 

Figure 11 below shows a Google StreetView of a typical residential area, along Hamilton Street in 

the northeast area of Harrison. As illustrated the lot size and proximity of the frontage of the 

houses to the street does not leave for much area for installing planter boxes. 

 

Figure 11: StreetView of a typical residential street in Harrison. Source: Google Earth StreetView 

The industrial areas in Harrison do not offer much space for installation of planter boxes due to 

the wide roads and driveways, and narrow sidewalks. A representative StreetView is shown along 

Supor Boulevard in Figure 12 below, it shows minimal sidewalk area and extensive drop curbing 

for access to loading areas.

 

Figure 12: StreetView of a typical industrial street in Harrison. Source: Google Earth Street View 

Planter boxes will thus not be considered any further in the alternatives analysis process. 
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C.2.5.6 Bioswales 

Bioswales have been widely implemented in areas such as New York and Philadelphia but may 

have limitations in the narrow rights-of-way in Harrison.  Nevertheless, they are easily modeled in 

InfoWorksICM and can be applied in a distributed fashion.  They can also be used as a surrogate 

for modeling other green infrastructure practices.  Accordingly, bioswales will be further evaluated 

in SECTION D. 

C.2.5.7 Free-Form Rain Gardens 

Rain gardens are functionally similar to bioswales but must be evaluated for suitability on a site-

specific basis. They are a widely-used stormwater best management practice and are effective at 

containing, infiltrating and evapotranspirating diverted runoff. They also require minimal 

maintenance of vegetation & mulch requirements provided there is regular cleaning of inlets, 

overflows and underdrains. Sizing is flexible, and they can be modified to fit into site-specific 

areas. Underground infiltration beds or detention tanks can also be utilized to increase storage.  

There are limited locations for siting rain gardens within control of the Town.  Figure 10 shows 

limited Town owned property of which only a small fraction is suitable for rain gardens.  While 

parks offer opportunities for rain gardens, at this time they are only allowed to be used to treat 

onsite runoff.  Since the parks are highly pervious, applying rain gardens within them will produce 

minimal benefits.  The Town may elect to site rain gardens within available land and continue to 

promote them on private property apart from the CSO LTCP. Accordingly, since the opportunities 

and benefits of rain gardens are minimal, rain gardens will not be further evaluated in SECTION D. 

C.3 INFILTRATION AND INFLOW CONTROL 

C.3.1 Infiltration/Inflow (I/I) Reduction 

Section G.4.e.iv. of the NJPDES Permit, “Evaluation of Alternatives”, states that non-excessive 

infiltration and non-excessive inflow (I/I reduction) should be investigated as a CSO control 

alternative for the entire collection system that conveys flows to the treatment works in order to 

free up storage capacity or conveyance in the sewer system and/or treatment capacity at the STP, 

as well as the feasibility of implementing I/I controls in the entire system or portions thereof.  This 

section of the permit is currently being modified by the NJDEP to remove the reference to meeting 

“non-excessive” levels, which have been shown to be unattainable, and to limit the investigation 

of dry and wet weather flows from separate sewer municipalities tributary to combined sewer 

systems and I/I reduction, unless I/I reduction is proposed as a selected LTCP alternative.  If 

selected as an alternative, the permittee would need to develop and  submit a schedule and 

written agreements with the affected municipalities to revise rules, ordinances, and/or sewer use 

agreements to require the affected municipalities to: (1) operate and maintain their treatment 

works; (2) identify and reduce I/I; and (3) identify and eliminate interconnections and cross-

connections in storm sewers.   

Harrison has no separate sanitary sewer communities tributary to its combined sewer system.  In 

addition, Harrison has no control over the other communities tributary to PVSC, so it is not 

feasible for the Town of Harrison to implement I/I controls across the entire system. It may be 

beneficial to incorporate I/I measures into other CSO measures that are being investigated.   

C.3.2 Advanced Sewer Inspection and Maintenance 

The Town of Harrison maintains its collection system regularly and is not aware of problem areas 

that could materially benefit from advanced inspection and maintenance. The proper maintenance 
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of the system is reflected in the system baseline. While advances in the practice of sewer 

maintenance are expected, it is not appropriate to include them in the alternatives evaluation for 

Harrison.  This does not preclude the adoption of such measures in the future, which, if 

implemented, would be reflected in future iterations of the system characterization. 

C.3.3 Combined Sewer Flushing 

The Town of Harrison currently maintains its collection system and performs sewer cleaning and 

flushing regularly and as needed.  The Town is not aware of any areas that are subject to excessive 

sedimentation, which would reduce sewer capacity during rain events.  The proper maintenance 

of the system is reflected in the baseline. Accordingly, additional combined sewer flushing is not 

appropriate for inclusion in the alternatives analysis. 

C.3.4 Catch Basin Cleaning 

The Town of Harrison has a program to clean its catch basins. Clogged catch basins are not known 

to be a problem within the Town. Proper maintenance of catch basins is reflected in the baseline 

modeling and is required under the Town’s MS4 permit.  Catch basin cleaning is unlikely to change 

the volume or quality of the combined sewer overflows. Accordingly, additional catch basin 

cleaning is not appropriate for inclusion in the alternatives analysis. 

C.4 SEWER SYSTEM OPTIMIZATION 

Sewer system optimization is being investigated through possible increased conveyance and 

storage capacity in the collection system.  The Harrison system is currently operated to maximize 

inline storage and conveyance to the PVSC WRRF, thus available additional benefits are likely 

minimal; however, operation should be optimized where possible. Possible strategies which could 

be combined with pipeline alternatives include: 

• Additional conveyance – Additional conveyance can be costly and would require additional 

maintenance to keep new structures and pipelines operating. 

• Regulator modifications – The CSO Regulators and tide gate chambers are owned and 

operated by PVSC.  The Brown and Brown mechanical regulators were, for the most part 

removed in the PVSC transport system over a decade ago to maximize wet weather flows 

to the PVSC WRRF in Newark.  While some regulators in Newark and Paterson were 

modified to sluice gates controlled at the WRRF, to the best of our knowledge the 

mechanical regulators in Harrison and other municipalities on the PVSC Branch 

Interceptors (Kearny and East Newark) were removed.   The removal of the mechanical 

gates results in orifice control at each regulator and accordingly it is anticipated that no 

additional modifications are practical.     

• Outfall consolidation / relocation – Based on previous reports outfall consolidation results 

in lower operational requirements; reduces permitting/monitoring; and is cost-effective 

when used in conjunction with storage & treatment technologies. Combining and 

relocating outfalls should also lower operating costs and reduction of CSO discharges. 

Consolidation can also be used to direct flow away from specific areas such as sensitive 

areas, which is not applicable to Harrison, since there are no sensitive areas 

• Real time controls (RTC) are typically used in conjunction with inline storage to minimize 

the rate and volume of CSO discharges.  The process will require periodic inspection of 

flow elements and a highly automated system to minimize operator errors, while 
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increasing potential for sewer backups. Since there is little or no additional storage 

capacity in the Harrison sewer system this control will not be considered any further in the 

alternative analysis. 

C.4.1 Increased Capacity in the Collection System 

Increased storage capacity can be achieved by either maximizing the volume of flow stored in the 

existing collection system, or by increasing the conveyance capacity of the overall system. Options 

are discussed as follows. 

C.4.1.1 Additional Conveyance 

As with most urban towns and cities, the rights-of-way within Harrison are relatively narrow and 

full of existing utilities and thus additional conveyance is not considered very practical for the 

Town of Harrison. Currently, the capacity-limiting facility in the PVSC transport system is the 

Kearny-East Newark-Harrison branch interceptor sewer that passes through Harrison and crosses 

the Passaic River by means of a siphon, and the capacity of the PVSC main interceptor sewer 

through Newark to the treatment plant. The hydraulic grade in the main interceptor is currently 

the hydraulic limitation to the siphon and branch interceptor.  Thus, providing additional transport 

conveyance within Harrison will not be able to effectively move excess flows from the system 

without also increasing the capacity of the Main Interceptor.   

One other option would be to construct a pumping station on the Harrison side of the River and to 

pump all  flow by means of a dedicated force main directly to the PVSC headworks.  This option 

however involves three municipalities (Kearny, East Newark, Harrison) and PVSC and thus cannot 

be completed by Harrison alone. Nevertheless, a review of the required facilities indicates that the 

treatment plant is approximately 18,000 feet from Harrison (see Figure 13). To provide CSO 

controls to manage the 4th largest overflow would require conveying a peak flow of approximately 

250 MGD and a force main approximately 10’ in diameter, which would cost an estimated 

$110,000,000 (2018 Technical Guidance Manual (TGM), Figure 3-6 $6,100/LF 10’ tunnel <10,000 LF 

soft ground below the water table, assuming the Tunnel Boring Machine (TBM) will need to be 

relaunched several times), without considered diversion structures, consolidation piping and 

tunnel boring machine costs under the Passaic River.  Even with a plant expansion, it is not 

anticipated that the PVSC plant could accept an additional 250 MGD. 

Accordingly, additional conveyance will not be evaluated further.  However, consolidation 

conduits may be necessary for other alternatives.  
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Figure 13: Conceptual conveyance conduit route from Harrison to PVSC 

C.4.1.2 Regulator Modifications 

Regulator modifications to increase flows to the interceptor/treatment plant are not considered 

feasible for the same reason that additional conveyance is not considered feasible.  The hydraulic 

control on the system is the capacity of the existing interceptors, so modifying the regulators will 

not allow additional flow to be conveyed to the treatment plant and may adversely affect other 

communities on the interceptor.  Accordingly, regulator modifications for additional conveyance 

will not be evaluated further except as part of another alternative. 

Regulator modifications to increase storage within the existing collection system are also not 

considered feasible. Increasing storage within the existing system works best with large-diameter, 

gently sloping pipes. Calculations were performed to determine the volume of additional storage 

that could be realized by raising the existing weir, and it was found that the storage volume 

generated by modifying the weir elevation was marginal relative to the overall overflow volumes. 

This is described in more detail in Section C.5. 

C.4.1.3 Outfall Consolidation/Relocation 

Outfall consolidation/relocation is not being considered as an independent alternative.  The 

Passaic River along Harrison is relatively consistent in terms of usage and water quality, with no 

identified sensitive areas, so there is no advantage to moving outfall discharges from one place to 

another. However, in conjunction with other alternatives, consolidation of outfalls may be 

practical.  Accordingly, outfall consolidation/relocation will not be evaluated further except as part 

of another alternative. 
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C.4.1.4 Real Time Controls 

Real time controls may be incorporated into other alternatives. There are no automated 

components in the existing system, so it is not practical to implement real time control, except as 

part of another alternative.  Accordingly, real time controls will not be considered as an 

independent alternative. 

C.5 STORAGE 

Options for providing storage have been considered to reduce overflows by capturing and storing 

wet weather flows for controlled release back into the system once treatment and conveyance 

capacity have been restored. 

C.5.1 Linear Storage 

There are two forms of linear storage considered: pipelines and tunnels, described below. 

C.5.1.1 Pipelines  

Linear storage in a sewer can only be implemented if in-line storage potential exists in the system.  

If not done properly it can increase potential for basement flooding. Pipe storage for a CSS 

typically requires large diameter pipes to have a significant effect on reducing CSOs. This typically 

requires large open trenches and temporary closure of streets to install. 

In-line storage within the existing sewers was investigated through the potential for additional 

storage generation by modifying the weirs, see Figure 14. Table 17 below summarizes the weir 

heights relative to the upstream pipe elevations.  

It can be seen that at two of the locations, H-001A and H-006A, the top of weir elevation is above 

the pipe crown, as such, raising the weir would not provide any additional storage. Additional 

raising of the weirs at these locations to utilize potential storage within the collection system 

would not be prudent, as it could result in upstream backups. Analysis was completed at the other 

locations to identify the additional storage that would be generated in the system if the weir 

elevations were raised to the crown of the influent pipe.  Again, raising the weir could result in 

upstream flooding, however, the impact could be minimized by installing bending weirs. The 

results of this analysis are provided as follows in Table 17.  

Table 17: Regulator and Upstream Pipe Characteristics and available storage volume 

Source Report Upon Overflow Analysis to PVSC Passaic River Overflow 1976, elevations in PVSC Datum. 

Regulator # Incoming Pipe Overflow 

Weir 

Is Weir at or 

above Pipe 

Crown? 

Additional Volume if 

Weir is Raised to 

Crown (gal) 

DS Invert Slope Size Crest    

H-001A (Hamilton Ave) 100.02 0.0144, 

0.0091 

18” 101.63 Yes NA 

H-002A (Cleveland Ave) 101.34 0.0058 15”, 

20” 

102.46 Yes 1,200 

H-003A (Harrison Ave) 102.33 0.0036 30”x45” 104.05 No 10,600 

H-005A (Middlesex St) 99.74 0.0008 24” 100.89 No 11,700 

H-006A (Bergen St) 98.23 0.0078, 

0.0039 

24” 100.72 Yes NA 

H-007A (Worthington 

Ave) 

101.36 0.0038 24” 102.53 No 4,300 
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Raising of the weirs would produce a total additional 0.028 MG of storage volume. This is not a 

significant volume and would also increase the risk of upstream flooding in the system, which is 

not desirable.  Given the risk and the small potential benefit, raising weir is not feasible and will 

not receive further consideration in the alternatives analysis. 

 

Figure 14: Example of additional storage created through weir raising. 

C.5.1.2 Tunnels  

The construction of new tunnels through the Town of Harrison was considered to provide storage 

in addition to what is available in the near surface pipelines.  

Figure 15 below is a portion of the “Bedrock Geologic Map of the Elizabeth Quadrangle – Essex, 

Hudson and Union Counties, New Jersey” produced by the New Jersey Geological and Water 

Survey in 2015. It shows that the elevation of bedrock surface is between -100 and -250 feet. As 

such, it can be assumed that a tunnel would be constructed in soft ground, which is typically more 

Increased 

Storage 
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expensive and difficult than rock tunneling, and greatly increases the risk of damage to surface 

structures through settlement. 

 

Figure 15: Depth to bedrock map of Harrison.   

Excerpted from "Bedrock Geological Map of Elizabeth Quadrangle, Monteverde and Herman 2015 

Due to the locations of the outfalls, it would be most practical to attempt to consolidate some or 

all of the flows from outfalls 001A, 002A, 003A, and 006A prior to the drop into the tunnel and to 

convey flows from outfall 007A to the tunnel separately. This assumes that 005A has been 

eliminated through sewer separation. Consolidation piping could be run under existing streets or 

along the waterfront beneath the partially completed river walk, however, existing bridge 

abutments may interfere with the route. 

Siting a tunnel within Harrison is challenging given the large areas needed for mucking operations, 

mining shaft and recovery shaft.  Potential alignments are limited due to the irregular street grid 

with likely routes running east to west, for example along Bergen Street. 

A tunnel route along the waterfront would not be possible due to the many properties or 

easements that would need to be acquired. The structures along the waterfront, particularly the 

Water’s Edge apartment complex on Dey Street, are located very close to the shoreline. As such, 

there is limited space to install a tunnel without compromising the stability of adjacent buildings.  

Likewise, a tunnel along the river would impact bridge piers. 

While there are many challenges associated with constructing a tunnel in Harrison, because of the 

large storage volume provided with minimal permanent surface impacts and successful application 

of tunnels in other CSO communities, tunnels will be considered for evaluation in SECTION D. 
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C.5.2 Point Storage 

Off-line storage facilities can be implemented above or below ground within the combined sewer 

system. 

C.5.2.1 Tanks  

While siting of storage tanks within a densely populated area such as Harrison can be challenging, 

there are some potential areas available, as well as options for consolidated storage.  Storage 

tanks provide effective reduction of CSO volumes and provide full treatment by allowing the 

retained volume to be conveyed to the treatment plant. Operationally, they are simple, consisting 

of a small pumping station, odor control and tipping bucket flushing system.  Their operations and 

maintenance are within the capabilities of most municipal department of public works. 

Accordingly, storage tanks have been identified as a viable approach to detain peak flows along 

various points of the collection system. Possible tank sites and site analysis are described in 

SECTION D for future consideration in the alternatives evaluation. 

C.5.2.2 Industrial Discharge Detention  

Significant Indirect Users (SIU) are regulated under the industrial pre-treatment program 

administered by the receiving WRRF, in this case PVSC.  PVSC is working with the industrial 

discharges to address detention.  The reader is referred to the Main Report for additional details. 

C.6 STP EXPANSION OR STORAGE AT THE PLANT 

Expansion of the treatment plant and storage at the treatment plant are the responsibility of PVSC 

and have not been evaluated by Harrison. They are discussed in the Main report.    

C.7 SEWER SEPARATION 

C.7.1.1 Roof Leader Disconnection  

Disconnection of area drains and roof leaders has been investigated, however the Town of 

Harrison is highly urbanized, thus there are limited opportunities for infiltration of storm flow from 

roof leaders discharging onto pervious areas; see Figure 11 and Figure 12.  Most disconnected roof 

leaders would discharge onto small pervious areas in residential front lawns.  These lawns do not 

provide the recommend minimum of 25 feet for flow to spread out and achieve sheet flow, prior 

to the flow reaching the street, thus there is little impact from infiltration.  The volume of flow 

reaching the street and then the combined sewer system will be similar to the directly connected 

volume and the disconnection will provide minimal benefits regarding CSO reduction. Roof leader 

disconnection also requires coordination and buy-in from home and business owners, which may 

not be achievable systemwide. Disconnection may be coupled with other green infrastructure 

technologies but is not considered an effective standalone option and will not receive further 

consideration as an alternative to evaluate. 

C.7.1.2 Sump Pump Disconnection  

Disconnection of sump pumps is more applicable to separately sewered areas and would be a 

necessary component of sewer separation. It also requires coordination and buy-in from home 

and business owners, which may not be achievable system-wide. The Town of Harrison is highly 

urbanized thus there is limited opportunity for infiltration of sump pump flows as the discharge 

flows across pervious area.  Without separate storm sewers the disconnected sump pump 

discharge would flow to the street, down the gutter into the inlet and into the combined sewer as 

it currently does.  The Town has a sump pump disconnection program that  requires sump pumps 

to be disconnected to issue a certificate of occupancy, but the number of sump pumps detected 
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through this is relatively small, and reconnection of sump pumps cannot be enforced. Sump pump 

disconnection may be coupled with other green infrastructure technologies but is not considered 

an effective standalone option and will not receive further consideration as an alternative to 

evaluate. 

C.7.1.3 Combined Sewer Separation  

Sewer separation has been incorporated in parts of Harrison recently through redevelopment.  

Sewer separation has been completed along Dey Street, effectively decommissioning Outfall 004A 

as a combined sewer overflow outfall.  The other area in Harrison currently being planned for 

sewer separation is a portion of the drainage area tributary to Outfall 005A. Figure 5 shows the 

area that will be separated.  

Historically sewer separation has been found to have a very high cost, if implemented outside of 

large-scale redevelopment. Creating new stormwater outfalls also present unique water quality 

challenges, so separated sewers are not necessarily an effective long-term solution for improving 

water quality. This is because stormwater would also contribute to a decrease in water quality.  

Currently, sewer separation projects are subject to water quality requirements by the State when 

Department of Land Use Regulation permits are required.  Draft rules formalizing and increasing 

the requirements on sewer separation projects were recently issued for public comment.  It is 

anticipated that stormwater outfalls will be subject to additional regulations in the future that will 

eventually require progressively more stringent treatment prior to discharge.  This may make 

separation infeasible in the future and makes current cost estimates highly uncertain. 

In spite of its many challenges, sewer separation is essentially the only way to guarantee 

elimination of combined sewer overflow. For this reason and since sewer separation is being 

planned for parts of the Town of Harrison this alternative is maintained for future consideration in 

the alternatives evaluation. 

C.8 TREATMENT OF CSO DISCHARGE 

Treatment technologies can be effective in reducing the pollutant loads to receiving waters by 

treating wet weather flows prior to discharging to the environment.  Satellite, end-of-pipe 

treatment has been used successfully in other places, and there is potential for installing end-of-

pipe treatment in Harrison.  End-of-pipe treatment is often operator intensive, with the permittee 

operating several small-scale wastewater treatment plants.  It has also been indicated that 

providing primary treatment and disinfect through satellite end-of-pipe treatment may not be 

considered adequate in the future and additional facilities may be required under subsequent 

permits. 

Possible end-of-pipe treatment sites are described in SECTION D for future consideration in the 

alternatives evaluation.  The proposed treatment facilities will consist of pretreatment (screening), 

high-rate primary treatment and disinfection with interim pumping also required.  To limit the 

alternatives, a representative set of technologies to provide the treatment train described will be 

selected.  The subsequent sections will screen the extensive list of technologies, it is understood 

that the LTCP may not select the same exact set of technologies and that pilot testing will 

ultimately be required to select a technology for construction. 
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C.8.1 Course Solids and Floatables Removal 

C.8.1.1 Vortex Separators  

Vortex separators would be considered a pre-treatment technology to remove floatables and 

suspended solids, but do not address volume, bacteria or Biochemical Oxygen Demand (BOD) 

components of CSO flow. Vortex separators have been found to be effective at removing inorganic 

Total Suspended Solids (TSS), but limited in their removal of smaller and lighter particles.  

Improved performance has been achieved through chemical addition and the addition of large 

tanks to store the underflow.  Vortex separators were not selected as the representative 

pretreatment technology. 

C.8.1.2 Screens and Trash Racks  

Depending on the opening size, screens and trash racks can capture a variety of particle sizes and 

protect downstream equipment.   Generally, they only address floatables.  They have an increased 

operational and maintenance requirement because they are prone to clogging and require regular 

maintenance. They have a relatively small footprint and the screenings can either be returned to 

the interceptor or handled separately without the need for a large tank. Accordingly, screens and 

trash racks will only be considered as ancillary elements to other CSO technologies. 

C.8.1.3 Netting  

Netting facilities are already in use in Harrison, as such they provide no additional future benefit 

and are not considered further in the evaluation of alternatives.  

C.8.1.4 Containment Booms  

Containment booms address floatables, however the Town already uses netting facilities for 

floatables. Booms are  difficult to maintain. As such, containment booms provide no additional 

future benefit and are not considered further in the LTCP.  

C.8.1.5 Baffles  

Baffles address floatables, however the Town already uses netting facilities for floatables. As such 

baffles provide no additional future benefit and are not considered further in the LTCP.  

C.8.2 Disinfection & Satellite Treatment  

Disinfection is an effective control to reduce bacteria in CSO flow. As such, disinfection is 

considered further in the alternatives evaluation.  It is noted that disinfection does not provide 

solids removal, as such solids removal to meet the regulatory requirements and to allow for 

proper disinfection, would be accomplished with a separate technology.  While other disinfection 

technologies exist such as UV and chlorination, for evaluation purposes, peracetic acid (PAA) is 

considered as a disinfection approach.  PAA is being considered as the representative technology 

because of its long shelf life, short required contact time and lack of residual byproducts which 

must be removed for other technologies such as chlorination. 

C.8.3 High Rate Primary Clarification 

C.8.3.1 High Rate Physical/Chemical Treatment (ActiFlo)  

High rate treatment such as ActiFlo primarily focuses on TSS and BOD removal but does not 

address volume and bacteria components of CSO flow. While these systems have a smaller 

footprint than conventional methods, they are challenging to implement for locations with 

intermittent or highly variable wet weather flows. Given its effectiveness in removing pollutants 

and small footprint, ActiFlo is being considered as a representative technology for primary 

treatment.  
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C.8.3.2 High Rate Physical Treatment (Flex Filter)  

High rate treatment such as the FlexFilter compressed media filter system and cloth media filters 

systems have a smaller footprint than traditional filtration methods and have relatively low 

operational and maintenance requirements. They primarily focus on TSS removal but do not 

address volume and bacteria components of CSO flow. As such, high rate treatment such as 

FlexFilter may be coupled with other technologies but is not considered an effective standalone 

option. The alternatives evaluation will only look at high rate physical/chemical treatment as 

representative technologies, but the final selection may include high rate physical treatment. 

Ultimately, any system installed will require pilot testing to ensure its effectiveness on the 

combined sewage produced in Harrison. 

C.9 SCREENING OF CONTROL TECHNOLOGIES 

The range of CSO control alternatives to be further evaluated in the next section is summarized in 

Table 18 through Table 20.   
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Table 18: Source Control Technologies Summary Screening Table 

 

Bacteria 

Reduction

Volume 

Reduction

Catch Basin Modification (for 
Floatables Control)

Low None - Water quality improvements
- Reduced surface flooding potential

Requires periodic catch basin cleaning; requires suitable catch basin configuration; potential for street flooding and 
increased maintenance efforts. Reduces debris and floatables that can cause operational problems with the mechanical 
regulators.

No Yes No Already in use 

Catch Basin Modification 
(Leaching)

Low Low - Reduced surface flooding potential
- Water quality improvements

Can be installed in new developments or used as replacements for existing catch basins. Require similar maintenance as 
traditional catch basins. Leaching catch basins have minor effects on the primary CSO control goals.

No No No Not suitable for soils or 
groundwater conditions.

Water Conservation None Low
- Reduced surface flooding potential 
- Align with goals for a sustainable 
community

Water purveyor is responsible for the water system and all related programs in the respective City. However, water 
conservation is a common topic for public education programs. Water conservation can reduce CSO discharge volume, 
but would have little impact on peak flows.

Yes Yes No Minimal benefits, already 
being implemented.

Catch Basin Stenciling None None
- Align with goals for a sustainable 
community

Inexpensive; easy to implement; public education. Is only as effective as the public’s acceptance and understanding of 
the message. Public outreach programs would have a more effective result. Yes Yes No Already being implemented.

Community Cleanup 
Programs None None

- Water quality improvements
- Align with goals for a sustainable 
community

Inexpensive; sense of community ownership; educational BMP; aesthetic enhancement. Community cleanups are 
inexpensive and build ownership in the city. Yes Yes No Already being implemented.

Public Outreach Programs Low None - Align with goals for a sustainable 
community

Public education program is ongoing.  Permittee should continue its public education program as control measures 
demonstrate implementation of the Nine Minimum Controls (NMC.)

Yes Yes No Already being implemented.

FOG Program Low None
- Water quality improvements
- Improves collection system 
efficiency

Requires communication with business owners; Permittee may not have enforcement authority. Reduces buildup and 
maintains flow capacity. Only as effective as business owner cooperation.

Yes Yes No Already being implemented.

Garbage Disposal Restriction Low None - Water quality improvements
Permittee may not be responsible for Garbage Disposal. This requires an increased allocation of resources for 
enforcement while providing very little reduction to wet weather CSO events. Yes No No

Minimal benefit and 
unenforceable.

Pet Waste Management Medium None - Water quality improvements
Low cost of implementation and little to no maintenance. This is a low cost technology that can significantly reduce 
bacteria loading in wet weather CSO's. Yes Yes No Already being implemented.

Lawn and Garden 
Maintenance

Low Low - Water quality improvements
Requires communication with business and homeowners. Guidelines are already established per USEPA. Educating the 
public on proper lawn and garden treatment protocols developed by USEPA will reduce waterway contamination. Since 
this information is already available to the public it is unlikely to have a significant effect on improving water quality.

Yes No No Minimal benefit and 
unenforceable.

Hazardous Waste Collection Low None - Water quality improvements The N.J.A.C. prohibits the discharge of hazardous waste to the collection system. Yes Yes No Already being implemented.

Construction Site Erosion & 
Sediment Control

None None - Cost-effective water quality 
improvements

In building code; reduces sediment and silt loads to waterways; reduces clogging of catch basins; little O&M required; 
contractor or owner pays for erosion control. A Soil Erosion & Sediment Control Plan Application or 14-day notification (if 
Permittee covered under permit-by-rule) will be required by NJDEP per the N.J.A.C.

Yes Yes No Already being implemented.

Illegal Dumping Control Low None - Water quality improvements
- Aesthetic benefits

Enforcement of current law requires large number of code enforcement personnel; recycling sites maintained. Local 
ordinances already in place can be used as needed to address illegal dumping complaints.

Yes Yes No Already being implemented.

Pet Waste Control Medium None - Water quality improvements
- Reduced surface flooding

Requires resources to enforce pet waste ordinances. Public education and outreach is a more efficient use of resources, 
but this may also provide an alternative to reducing bacterial loads.

Yes Yes No Already being implemented.

Litter Control None None
- Property value uplift
- Water quality improvements
- Reduced surface flooding

Aesthetic enhancement; labor intensive; City function. Litter control provides an aesthetic and water quality 
enhancement. It will require city resources to enforce. Public education and outreach is a more efficient use of resources. Yes Yes No Already being implemented.

Illicit Connection Control Low Low
- Water quality improvements
- Align with goals for a sustainable 
community

Site specific; more applicable to separate sanitary system; new storm sewers may be required; interaction with 
homeowners required. The primary goal of the LTCP is to meet the NJPDES Permit requirements relative to POCs. Illicit 
connection control is not particularly effective at any of these goals and is not recommended for further evaluation unless 
separate sewers are in place.

Yes Yes No Already being implemented.

Recommendation for 

Alternatives Evaluation

No

Community Benefit

Street/Parking Lot Storage 
(Catch Basin Control)

Public 
Education and 

Outreach

Ordinance 
Enforcement

Source Control Technologies

Being Implemented

Consider 

Combining w/ 

Other 

Technologies

Notes

Flow restrictions to the CSS can cause flooding in lots, yards and buildings; potential for freezing in lots; low operational 
cost. Effective at reducing peak flows during wet weather events but can cause dangerous conditions for the public if 
pedestrian areas freeze during flooding.

Stormwater 
Management

Low Low

Technology 

Group
Practice

Primary Goals

Implementation & Operation Factors

NoNo Potential health hazard.- Reduced surface flooding potential

Potential 
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Table 18 (Continued) 

  

 

 

 

 

 

 

 

Bacteria 

Reduction

Volume 

Reduction

Street Sweeping/Flushing Low None - Reduced surface flooding potential Labor intensive; specialized equipment; doesn't address flow or bacteria; City function. Street sweeping and flushing 
primarily addresses floatables entering the CSS while offering an aesthetic improvement.

Yes Yes No Already being implemented.

Leaf Collection Low None
- Reduced surface flooding potential
- Aesthetic benefits

Requires additional seasonal labor. Leaf collection maximizes flow capacity and removes nutrients from the collection 
system. Yes Yes No Already being implemented.

Recycling Programs None None - Align with goals for a sustainable 
community

Most Cities have an ongoing recycling program. Yes Yes No Already being implemented.

Storage/Loading/Unloading 
Areas None None - Water quality improvements

Requires industrial & commercial facilities designate and use specific areas for loading/unloading operations. There may 
be few major commercial or industrial users upstream of CSO regulators. Yes No No Minimal benefits.

Industrial Spill Control Low None
- Protect surface waters
- Protect public health

PVSC has established a pretreatment program for industrial users subject to the Federal Categorical Pretreatment 
Standards 40 CFR 403.1. Yes Yes No Already being implemented.

Green Roofs None Medium

- Improved air quality
- Reduced carbon emissions
- Reduced heat island effect
- Property value uplift
- Local jobs
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Align with goals for a sustainable 
community

Adds modest cost to new construction; not applicable to all retrofits; low operational resource demand; will require the 
Permittee or private owners to implement; requires regular cleaning of gutters & pipes; upkeep of roof vegetation. Portions 
of Cities have densely populated areas, but this technology is limited to rooftops. Can be difficult to require on private 
properties.

Yes No No Not practical

Blue Roofs None Medium

- Reduced heat island effect
- Property value uplift
- Local jobs
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Align with goals for a sustainable 
community

Adds modest cost to new construction; not applicable to all retrofits; low operational resource demand; will require the 
Permittees or private owners to implement; requires regular cleaning of gutters & pipes; upkeep of roof debris. Portions of 
the Cities have densely populated areas, but this technology is limited to rooftops. Can be difficult to require on private 
properties.

Yes No No Not practical

Rainwater Harvesting None Medium

- Reduced surface flooding
- Reduced basement sewage 
flooding
- Align with goals for a sustainable 
community
- Water Saving

Simple to install and operate; low operational resource demand; will require the Permittees or private owners to 
implement; requires regular cleaning of gutters & pipes. Portions of the Cities have densely populated areas, but this 
technology is limited to capturing rooftop drainage. Capture is limited to available storage, which can vary on rainwater 
use. Can be difficult to require on private properties.

Yes No No Not feasible

Recommendation for 

Alternatives Evaluation
Notes

Good 
Housekeeping

Green 
Infrastructure  

Buildings

Source Control Technologies

Technology 

Group
Practice

Primary Goals

Community Benefit Implementation & Operation Factors

Consider 

Combining w/ 

Other 

Technologies

Being Implemented

Potential 
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Table 18 (Continued) 

  

Bacteria 

Reduction

Volume 

Reduction

Permeable Pavements Low Medium

- Improved air quality
- Reduced carbon emissions
- Reduced heat island effect
- Property value uplift
- Cost-effective water quality 
improvements
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Align with goals for a sustainable 
community

Not durable and clogs in winter; oil and grease will clog; significant O&M requirements with vacuuming and replacing 
deteriorated surfaces; can be very effective in parking lots, lanes and sidewalks. Maintenance requirements could be 
reduced if located in low-traffic areas, and can utilize underground infiltration beds or detention tanks to increase storage.

Yes No Yes Proceed to evaluation

Planter Boxes Low Medium

- Improved air quality
- Reduced carbon emissions
- Reduced heat island effect
- Property value uplift
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Align with goals for a sustainable 
community

Site specific; good BMP; minimal vegetation & mulch O&M requirements with regular overflow and underdrain cleaning; 
effective at containing, infiltration and evapotranspiration of runoff in developed areas. Flexible and can be implemented 
even on a small-scale to any high-priority drainage areas. Underground infiltration beds or detention tanks can be utilized 
to increase storage.

Yes No No Not Practical

Bioswales Low Low

- Improved air quality
- Reduced carbon emissions
- Reduced heat island effect
- Property value uplift
- Local jobs
- Passive and active recreational 
improvements
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Community aesthetic 
improvements
- Reduced crime
- Align with goals for a sustainable 
community
- Increased pedestrian safety 
through curb retrofits

Site specific; good BMP; minimal vegetation & mulch O&M requirements; not as flexible or infiltrate as much stormwater 
as planter boxes. Technology requires open space and is primarily a surface conveyance technology with additional 
storage & infiltration benefits. Can be modified with check dams to slow water flow. Limited open space in most Cities 
means land can be utilized in more effective ways with the existing infrastructure.

Yes No Yes Proceed to evaluation

Free-Form Rain Gardens Low Medium

- Improved air quality
- Reduced carbon emissions
- Reduced heat island effect
- Property value uplift
- Passive and active recreational 
improvements
- Reduced surface flooding
- Reduced basement sewage 
flooding
- Community aesthetic 
improvements
- Reduced crime
- Align with goals for a sustainable 
community

Site specific; good BMP; minimal vegetation & mulch O&M requirements with regular overflow and underdrain cleaning; 
effective at containing, infiltration and evapotranspiration of diverted runoff. Rain Gardens are flexible and can be modified 
to fit into the previous areas. Underground infiltration beds or detention tanks can be utilized to increase storage.

Yes No No Incorporated into evaluation 
as bioswales

Recommendation for 

Alternatives Evaluation

Source Control Technologies

Technology 

Group
Practice

Primary Goals

Community Benefit Implementation & Operation Factors

Consider 

Combining w/ 

Other 

Technologies

Being Implemented Notes

Green 
Infrastructure  
Impervious 

Areas

Green 
Infrastructure  

Pervious Areas

Potential 
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Table 19: Collection System Technologies Summary Screening Table 

 

  

Bacteria 

Reduction

Volume 

Reduction

I/I Reduction Low Medium
- Water quality improvements
- Reduced basement sewage 
flooding

Requires labor intensive work; changes to the conveyance system require temporary pumping measures; repairs on 
private property required by homeowners. Reduces the volume of flow and frequency; Provides additional capacity for 
future growth; House laterals account for 1/2 the sewer system length and significant sources of I/I in the sanitary sewer.

Yes No No Regional Alternative

Advanced System Inspection & 
Maintenance Low Low

- Water quality improvements
- Reduced basement sewage 
flooding

Requires additional resources towards regular inspection and maintenance work. Inspection and maintenance programs 
can provide detailed information about the condition and future performance of infrastructure. Offers relatively small 
advances towards goals of the LTCP.

Yes No No Minimal benefits

Combined Sewer Flushing Low Low
- Water quality improvements
- Reduced basement sewage 
flooding

Requires inspection after every flush; no changes to the existing conveyance system needed; requires flushing water 
source. Ongoing: CSO Operational Plan; maximizes existing collection system; reduces first flush effect. Yes No No Already being implemented.

Catch Basin Cleaning Low None - Water quality improvements
- Reduced surface flooding

Labor intensive; requires specialized equipment. Catch Basin Cleaning reduces litter and floatables but will have no effect 
on flow and little effect on bacteria and BOD levels. Yes Yes No Already being implemented.

Roof Leader Disconnection Low Low - Reduced basement sewage 
flooding

Site specific; Includes area drains and roof leaders; new storm sewers may be required; requires home and business 
owner participation. The Cities are densely populated and disconnected roof leaders have limited options for discharge to 
pervious space. Disconnection may be coupled with other GI technologies but is not considered an effective standalone 
option.

Yes No No Not likely to be effective.

Sump Pump Disconnection Low Low
- Reduced basement sewage 
flooding

Site specific; more applicable to separate sanitary system; new storm sewers may be required; interaction with 
homeowners required. The Cities are densely populated and disconnected sump pumps have limited options for 
discharge to pervious space. Disconnection may be coupled with other GI technologies but is not considered an effective 
standalone option.

Yes Yes No Not Practical

Combined Sewer Separation High High

- Water quality improvements
- Reduced basement sewage 
flooding
- Reduced surface flooding

Very disruptive to affected areas; requires homeowner participation; sewer asset renewal achieved at the same time; 
labor intensive. No Yes Yes Proceed to evaluation

Additional Conveyance High High
- Water quality improvements
- Reduced basement sewage 
flooding

Additional conveyance can be costly and would require additional maintenance to keep new structures and pipelines 
operating. No No No Not cost effective

Regulator Modifications Medium Medium - Water quality improvements
Relatively easy to implement with existing regulators; mechanical controls requires O&M. May increase risk of upstream 
flooding. Permitees have an ongoing O&M program and system wide replacement program for CSO regulators and tide 
gates.

Yes No No Not effective dues to 
interceptor capacity

Outfall Consolidation/Relocation High High
- Water quality improvements
- Passive and active recreational 
improvements

Lower operational requirements; may reduce permitting/monitoring; can be used in conjunction with storage & treatment 
technologies. Combining and relocating outfalls may lower operating costs and CSO flows. It can also direct flow away 
from specific areas.

Yes No Yes As part of other alternatives

Real Time Control High High
- Water quality improvements
- Reduced basement sewage 
flooding

Requires periodic inspection of flow elements; highly automated system; increased potential for sewer backups. RTC is 
only effective if additional storage capacity is present in the system. Yes No No

Not applicable to existing 
system

Combined Sewer 
Optimization

Primary Goals

Implementation & Operation Factors Being Implemented

Operation and 
Maintenance

Combined Sewer 
Separation

Community Benefit

Collection System Technologies

Technology 

Group
Practice

Consider 

Combining w/ Other 

Technologies

Notes
Recommendation for 

Alternatives Evaluation

Potential 
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Table 20: Storage and Treatment Technology Summary Screening Table 

Bacteria 

Reduction

Volume 

Reduction

Pipeline High High
- Water quality improvements
- Reduced surface flooding potential
- Local jobs

Can only be implemented if in-line storage potential exists in the system; increased potential for basement flooding if not 
properly designed; maximizes use of existing facilities. Pipe storage for a CSS typically requires large diameter pipes to 
have a significant effect on reducing CSOs. This typically requires large open trenches and temporary closure of streets 
to install.

No Yes No Not cost effective

Tunnel High High - Water quality improvements
- Reduced surface flooding potential

Requires small area at ground level relative to storage basins; disruptive at shaft locations; increased O&M burden. No No Yes Proceed to evaluation

Tank (Above or Below Ground) High High
- Water quality improvements
- Reduced basement sewage 
flooding

Storage tanks typically require pumps to return wet weather flow to the system which will require additional O&M; 
disruptive to affected areas during construction. Several CSO outfalls have space available for tank storage. There may be 
existing tanks in abandoned commercial and industrial areas to be converted to hold stormwater. Tanks are an effective 
technology to reduce wet weather CSO's.

No No Yes Proceed to evaluation

Industrial Discharge Detention Low Low - Water quality improvements
Requires cooperation with industrial users; more resources devoted to enforcement; depends on IUs to maintain storage 
basins. IUs hold stormwater or combined sewage until wet weather flows subside; there may be commercial or industrial 
users upstream of CSO regulators. 

Yes No No Regional alternative

Vortex Separators None None - Water quality improvements
Space required; challenging controls for intermittent and highly variable wet weather flows. Vortex separators would 
remove floatables and suspended solids when installed. It does not address volume, bacteria or BOD. Yes No No

Not effective alone, 
representative technology 

used as part of other 
alternatives

Screens and Trash Racks None None - Water quality improvements
Prone to clogging; requires manual maintenance; requires suitable physical configuration; increased O&M burden. 
Screens and trash racks will only address floatables. Yes No No

Not effective alone, include 
as part of other alternatives

Netting None None - Water quality improvements
Easy to implement; labor intensive; potential negative aesthetic impact; requires additional resources for inspection and 
maintenance. Netting will only address floatables. Yes Yes No Already being implemented.

Contaminant Booms None None - Water quality improvements Difficult to maintain requiring additional resources. Contaminant booms will only address floatables. Yes No No Not effective

Baffles None None - Water quality improvements
Very low maintenance; easy to install; requires proper hydraulic configuration; long lifespan. Baffles will only address 
floatables. Yes No No Not effective

Disinfection & Satellite 
Treatment

High High
- Water quality improvements
- Reduced basement sewage 
flooding

Requires additional flow stabilizing measures; requires additional resources for maintenance; requires additional system 
analysis. Disinfection is an effective control to reduce bacteria and BOD in CSO's.

Yes No Yes Proceed to evaluation

High Rate Physical/Chemical 
Treatment (High Rate 
Clarification Process - ActiFlo)

None None - Water quality improvements
Challenging controls for intermittent and highly variable wet weather flows; smaller footprint than conventional methods. 
This technology primarily focuses on TSS & BOD removal, but does not help reduce the bacteria or CSO discharge 
volume.

Yes No Yes Proceed to evaluation

High Rate Physical              
(Fuzzy Filters) None None - Water quality improvements

Relatively low O&M requirements; smaller footprint than traditional filtration methods. This technology primarily focuses 
on TSS removal, but does not help reduce the bacteria or CSO discharge volume. Yes No No

Representative technology 
being applied.

Additional Treatment Capacity High High

- Water quality improvements
- Reduced surface flooding
- Reduced basement sewage 
flooding

May require additional space; increased O&M burden. No No No Regional alternative

Wet Weather Blending Low High

- Water quality improvements
- Reduced surface flooding
- Reduced basement sewage 
flooding

Requires upgrading the capacity of influent pumping, primary treatment and disinfection processes; increased O&M 
burden. Wet weather blending does not address bacteria reduction, as it is a secondary treatment bypass for the POTW. 
Permittee must demonstrate there are no feasible alternatives to the diversion for this to be implemented.

Yes No No Regional alternative

Treatment-Industrial Industrial Pretreatment Program Low Low
- Water quality improvements
- Align with goals for a sustainable 
community

Requires cooperation with Industrial User's; more resources devoted to enforcement; depends on IU's to maintain 
treatment standards. May require Permits. 

Yes No No Regional alternative

Treatment-WRTP

Linear Storage

Point Storage

Treatment-CSO 
Facility

Implementation & Operation FactorsCommunity Benefit

Storage and Treatment Technologies

Technology Group Practice

Primary Goals
Consider 

Combining w/ 

Other 

Technologies

NotesBeing Implemented
Recommendation for 

Alternatives Evaluation

Potential 
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SECTION D ALTERNATIVES ANALYSIS 

D.1 DEVELOPMENT AND EVALUATION OF ALTERNATIVES 

The alternatives have been evaluated according to the factors below, in order to provide 

information and insight on the feasibility of an alternative in addition to the cost and performance 

considerations.  The text below addresses decision factors that are critical in the alternatives 

evaluation process and provide a necessary “reality check” on the overall implementability of CSO 

control alternatives.  This is important as recommendation of an alternative that can be 

implemented in a model but that cannot ultimately be built could have serious implications for 

fulfillment of the LTCP objectives, which cannot be obtained from cost and performance numbers 

alone. 

D.1.1 Siting 

Preliminary siting issues is listed in USEPA’s Combined Sewer Overflow – Guidance for Long Term 

Control Plans (EPA 832-B-95-002 September 1995) as a screening mechanism and recommends 

the evaluation of the following: 

• Availability of sufficient space for the facility on the site  

• Distance of the site from CSO regulator(s) or outfall(s) that will be controlled  

• Environmental, political, or institutional issues related to locating the facility on the site. 

An analysis was undertaken to identify locations where storage or end-of-pipe treatment might be 

installed for CSO control. The following publicly available GIS information was utilized: 

• Aerial photography 

• Land Use / Land Cover 

• Parcel data, including vacant land, land ownership, and property value information 

• Open Space / Green Acres 

• Soil Type 

• Topography 

• Known Contaminated Sites 

• Brownfields 

This information was layered into GIS and analyzed to identify candidate sites for storage or end-

of-pipe treatment. The first step of the analysis was to eliminate residential areas, transportation 

corridors and water bodies, as it was reasoned that these areas would not be suitable candidates 

for the extensive disturbance that would be required for a storage or end-of-pipe treatment 

facility. The overall land use of Harrison is shown in Figure 16, with residential, transportation 

corridors and water bodies subtracted out. The remaining shaded areas were evaluated for 

potential sites by visual inspection. 

The remaining areas were analyzed based on aerial photography, with sites prioritized based on 

public ownership and vacant land, as well as potential underutilized sites such as parking areas or 

possible abandoned sites. It is noted that much is unknown at this time and use is made of existing 

data and reasonable interpretation and inferences where appropriate. 
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Figure 16: Town of Harrison Land Use Map, non-residential areas 

 

The Table 21 below summarizes the characteristics that were considered at each site: 

 

Table 21: Siting Criteria Table 

Evaluation Factor Favorable Unfavorable 

Land Cover Open paved or grass areas, vacant 
land 

Buildings / Structures 

Land Use Industrial, Commercial, Open 
Space 

Green Acres, Residential, 
Transportation Corridors 

Ownership Publicly owned Privately owned 

Elevation Change Small elevation change to outfall 
or regulator 

Large elevation change to outfall 
or regulator 

Proximity Close to outfall or regulator Far from outfall and regulator 

Contamination No known soil or groundwater 
contamination 

Known contaminated site or 
brownfield site 
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The selected candidate sites described below are primarily underutilized commercial, industrial or 

open space areas, that may be known brownfields and are in close proximity to a combined sewer 

outfall. 

Potential CSO facility sites are identified for each outfall as follows.  

D.1.1.1 Outfall H-001A 

Designated as Site 001A, Veteran’s Plaza, located at Harrison Avenue and Frank E. Rodgers 

Boulevard South, was investigated as a possible site for Outfall HR001 (Figure 17). It is located 

about 0.5 miles from the outfall and is currently a publicly-owned open park space and a soccer 

field owned by the Town of Harrison. This site area is 1.4 acres, with 0.9 acres under the park and 

0.5 acres under the soccer field.  This site is not listed on the NJDEP Recreation and Open Space 

Inventory (ROSI) database, however, it may be considered a Green Acres property. The utilization 

of Green Acres for CSO control is still being addressed, and for this analysis it is assumed that only 

green infrastructure alternatives will be allowed on a Green Acres property. If it is considered a 

Green Acres site, additional permitting and land compensation will be required to disturb the site.  

Accordingly, other than for localized green infrastructure this site will not receive further 

consideration. 

 

Figure 17: Site 001A Veterans Plaza 
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Designated at Site 001B, another possible location for HR 001, is under the northern parking lot of 

the Hampton Inn located at Hamilton Street and Passaic Avenue (Figure 18). This site is directly 

adjacent to HR 001 and has an area of approximately 0.4 acres.  Aboveground facilities would need 

to be limited to reduce impacts to the hotel parking, aesthetics and operations. Because it is 

located on private property, an agreement with the owner or property acquisition will be required. 

Access is available from Passaic Avenue, and traffic will not be disturbed as the construction area 

can be contained within the parking area. It is also known to be a contaminated site. Due to its 

proximity to the Passaic River, a Waterfront Development permit and other permits would likely 

be required, depending on the nature of the proposed work.  

 

Figure 18: Site 001B Hampton Inn Parking Lot - North 

 

  

                                                 June 2019
Regional DEAR Appendix Page 302 of 918 



Town of Harrison 
Development and Evaluation of Alternatives Report 

54 

Although it is classified as a residential area, the area across the street from the Hampton Inn, 

designated at Site 001C, may also be considered, with an area of 0.3 acres (Figure 19).  The narrow 

irregular shape of this property and proximity to the railroad track and retaining wall supporting 

the rail embankment would limit what could be constructed on this site. Because it is located on 

private property, an agreement with the owner or property acquisition will be required. Access is 

available from Passaic Avenue, and traffic will not be disturbed as the construction area can be 

contained within the parking area. Due to its proximity to the Passaic River, a Waterfront 

Development permit would likely not be required. 

 

 

Figure 19: Site 001C Parking are in residential complex 
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D.1.1.2 Outfall H-002A 

Designated as Site 002A, the southern end of the parking lot of the Hampton Inn located at 

Cleveland Avenue and Passaic Avenue is located directly adjacent to HR 002 and has an area of 

about 0.3 acres (Figure 20).  Aboveground facilities would need to be limited to reduce impacts to 

the hotel parking, aesthetics and operations. Because it is located on private property, an 

agreement with the owner or property acquisition will be required. Access is available from 

Passaic Avenue, and traffic will not be disturbed as the construction area can be contained within 

the parking area. It is also known to be a contaminated site. Due to its proximity to the Passaic 

River, a Waterfront Development permit would likely be required. 

 

 

Figure 20: Site 002AHampton Inn Parking Lot - South 
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Designated as Site 002B/003A, the Speedway Gas Station at Harrison Avenue and Passaic Avenue 

site was considered, which has an area of about 0.3 acres (Figure 21). Because of its proximity to 

the Passaic River, a Waterfront Development permit would likely be required. The site is actively in 

use, likely has limited storage area underneath due to existing fuel storage tanks, and is also a 

brownfield (contaminated) site. At this phase of the project, only the grassed portion of this site is 

considered suitable for potential CSO facilities.  Given its proximity to the Passaic River a 

Waterfront Development Permit and likely other permits will be required, depending on the 

nature of the facilities.  

 

 

Figure 21: Site 002B/003A Speedway Gas Station 
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D.1.1.3 Outfall H-003A 

Designated Site 003A, there was a 2.9 acre lumber yard / auto sales lot located adjacent to H-003 

on Dey Street (Figure 22). It is being noted in this report because it appeared underutilized on the 

recent aerials.  However, it has recently been redeveloped and is currently occupied by a new 

residential complex.  

 

 

Figure 22: Site 003B Former Lumber/Auto Sales site, now residential complex 
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Designated as Site 003C, there is  a parking lot of a commercial building located across the road at 

Harrison Avenue and Dey Street, which has an area of 0.3 acres (Figure 23). Given the 

configuration and size of the site, it would only be suitable for limited below ground facilities. 

Because it is located on private property owned by Estrella Development LLC, an agreement with 

the owner or property acquisition will be required. Access is available from Harrison Avenue, and 

traffic will not be disturbed as the construction area can be contained within the parking area.  

 

 

Figure 23: Site 003C Commercial Site 
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D.1.1.4 Outfall H-006A 

Designated as Site 006A, there is an underutilized parking area between HR 006 and HR 005 at 

South 1st Street and Railroad Avenue. The total area available is 0.97 acres (Figure 24). The site 

may be suitable for a consolidated CSO storage or treatment facility. Because part of it is located 

on private property, an agreement with the respective owners or property acquisition will be 

required. Access is available from South 1st Street, and traffic will not be disturbed as the 

construction area can be contained within the parking area. This site is slated for redevelopment 

and will not receive further consideration. 

 

Figure 24: Site 006A Industrial Open Space/Parking 
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Designated as Site 006B, there are truck parking areas further south near 1st Street and New Jersey 

Railroad Avenue, which are brownfields with a total area of about 9.8 acres (Figure 25). The site is 

known to be contaminated. Discussions with Town of Harrison staff indicated that the site south of 

Railroad Avenue is planned for redevelopment as a park while the area north of Railroad Avenue is 

designated for residential redevelopment. This would limit the type of CSO facility that is 

implemented but would still be a viable location. Because part of it is located on private property 

owned by 760 First Street LLC and Hartz Mountain Industries Inc., an agreement with the 

respective owners or property acquisition will be required. Access is available issue from South 1st 

Street, and traffic will not be disturbed as the construction area can be contained within the 

parking area. Due to its proximity to the Passaic River, a Waterfront Development permit would 

likely be required.  Given the known redevelopment plans this site will not be considered as 

available for CSO control facilities. 

 

Figure 25: Site 006B Brownfield Parking Lots 
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D.1.1.5 Outfall H-007A 

Designated as Site 007A there are two areas of unutilized space and parking adjacent to Outfall HR 

007 with a combined area of 2.5 acres (0.8 acres to the northeast, 1.7 acres to the southwest) 

(Figure 26). In discussions with the Town of Harrison, it was determined that this location would 

not have a path for access to perform repairs or maintenance, thus would not be a viable 

candidate for a CSO facility. 

 

Figure 26: Site 007A Parking Lot / Undeveloped Space 
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Designated 007B, there is also an open space area north of HR 007 between Highway 280 and the 

railroad track, which has an area of 2.8 acres (Figure 27). The site appears to be owned by Weldon 

Quarry as part of their overall facility which contains a concrete plant and stockpiles. Because part 

of it is located on private property, an agreement with the respective owners or property 

acquisition will be required. The portion of the site identified in Harrison does not appear to be 

utilized at this time. Traffic will not be disturbed as the construction area can be contained within 

the area, however because it is situated between a highway and rail line, access will be more 

challenging.  

 

Figure 27: Site 007B Undeveloped Space beside rail and I-280 
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Designated as Site 007C, there is a large industrial area north of I-280 at the Supor Boulevard and 

Harrison Avenue which appears to be underutilized and could potentially be converted into 

storage (Figure 28). It is currently owned by J. Supor LLC, a trucking company, and the parcel has 

an area of 24.9 acres. Because it is located on private property, an agreement with the respective 

owners or property acquisition will be required. Access is available from Supor Boulevard, and 

traffic will not be disturbed as the construction area can be contained within the parking area. In 

discussion with the Town of Harrison it was determined that only 1.2 acres of open parking area at 

the southwest corner of the site (shown below) would be needed for a CSO facility.  

 

Figure 28: Site 007C Industrial Area North of I-280 
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Site 007D is a large industrial area directly west of Site 007C, located at Supor Boulevard and 

Sussex Street. The area appears to be underutilized and could potentially be converted into 

storage (Figure 29). It is currently owned by Campbell Foundry Co., a manufacturer of castings. The 

available area for a CSO facility is 1.45 acres. Because it is located on private property, an 

agreement with the respective owners or property acquisition will be required. Access is available 

from Supor Boulevard, and traffic will not be disturbed as the construction area can be contained 

within the open portion of the site.  

 

Figure 29: Site 007D Campbell Foundry Industrial Area  

 

 

Table 22 below summarizes the potential sites moving forward, and considerations for each 

location:

                                                 June 2019
Regional DEAR Appendix Page 313 of 918 



Town of Harrison 
Development and Evaluation of Alternatives Report 

 

65 

 

Table 22: Summary of End-Of-Pipe Sites 

Site ID Area (ac) General location 

Dominant Land 

Use 

Near known 

contamination? 

In 100-yr 

flood zone? 

In Waterfront 

Redevelopment 

Area? 

Green 

Acres? 

001B 0.393 Passaic Ave near Hamilton St Commercial Y Y Y N 

001C 0.318 Passaic Ave near Hamilton St Residential N Y N N 

002A 0.302 Passaic Ave near Cleveland St Commercial Y Y Y N 

002B/003A 0.298 Passaic Ave near Harrison Ave. Commercial Y Y Y N 

003C 0.318 Harrison Ave. and Dey St. Commercial N N N N 

006B 9.783 First St from Essex St. to Burlington St. Industrial Y Y Y N 

007B 2.771 Along I-280 across from Supor Blvd. Greenspace N N N N 

007C 1.198 Supor Blvd. near Sussex St. Industrial Y N N N 

007D 1.450 Supor Blvd. near Sussex St. Industrial Y N N N 

 

Note: Sites 001A, 003B, 006A and 007a were eliminated from consideration 
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D.1.2 Institutional Issues 

Institutional issues refer to permitting requirements, likelihood of receiving permits, and timeline 

to receive permits, regulatory compliance in terms of water quality improvements, and ownership 

of the site (public vs. private). Regulatory considerations such as Green Acres, flood hazard area, 

wetlands, and threatened or endangered species are also evaluated, as well as zoning/planned 

development of the site by the municipality, and whether the site could be re-purposed for 

multiple-use (such as a parking facility over a storage tank).  Institutional issues also refer to built-

in limitations such as capacity in the PVSC interceptor and WRRF. 

Permitting is a major Institutional Issue and is typically a major factor in a project’s design 

schedule.  The following is a list of anticipated major permits applicable to the alternatives being 

analyzed: 

• Waterfront Development Permit – Construction will take place within the waterfront 

development area, which extends from inland from the mean high water (MHW) line a 

minimum of 100 feet and a maximum of 500 feet, with the development area being 

truncated at the first paved public road or surveyable property line beyond 100 feet from 

MHW. The portion of the project within the Waterfront Development Area would also 

need to comply with the applicable Flood Hazard Area requirements.  Restrictions are 

much more stringent for in water work, including the Flood Hazard Area prohibitions 

regarding placement of fill in the floodway. Waterfront Development Permits are typically 

issued within 90-days from receipt of an approvable application (construction permits). 

• Flood Hazard Area Permit – A flood hazard area permit will be required for work within 

the floodplain outside of the Waterfront Development Area.  Since the floodplain in 

Harrison is tidal, much of the work will be eligible for permit-by-rule, however certain 

facilities may require individual permits.  While most areas within Harrison are paved, 

there may be some small areas of riparian zone vegetation impacts.  Flood Hazard Area 

Permits are 90-day construction permits, however, there are mechanisms which could 

delay the issuing of a permit beyond 90-days. 

• Treatment Works Approval – Treatment Works Approval is required for modifications to 

the sanitary and combined sewer systems.  There are regulatory thresholds for when a 

treatment works approval is required, however the activities associated with a LTCP would 

easily exceed those thresholds.  Treatment Works Approval Permits are 90-day 

construction permits. 

• Stormwater Management – While not specifically a permit, the State claims jurisdiction 

over major developments for projects that require Land Use permits.  The Stormwater 

Rules (N.J.A.C. 7:8) primarily concern themselves with stormwater quantity, quality and 

recharge.  Since Harrison is in a tidal flood hazard area, quantity of discharge from the 

municipal separate storm sewer system is not expected to be an issue.  Recharge of 

groundwater, likewise, should not be an issue since Harrison is highly urbanized.  The 

quality of discharge will be the largest challenge, primarily related to sewer separation 

projects.  The NJDEP’s current position is that sewer separation of an area containing more 

than one quarter acre of impervious area is a major development and must address the 

stormwater quality requirements for TSS removal.  Proposed changes to the Stormwater 

Rules formalize the Department’s policy surrounding sewer separation.  They also 
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implement requirements to apply green stormwater infrastructure to meet the 

regulations for sewer separation.  The proposed changes are not in effect yet, but may be 

finalized prior to the LTCP selection. 

• Army Corps of Engineer Nationwide 404 Permit - The Army Corps of Engineers (USACE) 

regulates tidal waterways within New Jersey.  The USACE does not regulate upland areas, 

as such, only disturbances below the MHW line would be regulated by USACE.  Other 

agencies such as United States Fish and Wildlife Service (USFWS), National Oceanic and 

Atmospheric Administration (NOAA) and United States Coast Guard (USCG) may 

concurrently review the permit application.  A more detailed impact analysis such as an 

Essential Fish Habitat Assessment may be required as part of the USACE submission. 

USACE permits do not have a set review timeframe. 

• Wetlands Permits – Any wetland habitats identified landward of the MHW would be 

regulated as freshwater wetlands.  A wetland delineation and investigation would be 

accomplished based on the 1989 Federal Manual for Identifying and Delineating 

Jurisdictional Wetlands, which is the recognized wetland delineation manual for the State 

of New Jersey.  Any proposed impacts to identified freshwater wetlands or transition areas 

would be subject to the rules applied under N.J.A.C. 7:7A.  Freshwater Wetland Permits do 

not have a set review timeframe; however, if submitted concurrently with a Waterfront 

Development Permit and/or Flood Hazard Area Permit may be issued within 90-days. 

• Tidelands – The State lays claim to all lands now of formerly flowed by the tide, the land is 

held in public trust.  Projects making use of the land must either obtain a tidelands license 

(lease) or be granted (purchase) the riparian rights.  All such grants and licenses must be 

approved by the Tideland committee in a process that takes several months, and in case of 

granting riparian rights, the appraised market value must be paid to the State.  The State 

has tidelands claims inland along the banks of the Passaic River, possibly the result of prior 

installation of bulkheads and land fill, see Figure 30.  It is not known if any of these areas 

have been granted in the past.  This will need to be investigated following selection of the 

final implementation plan. 
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Figure 30: NJDEP Geo-Web showing Tidelands claims in Harrison 

• Local Permits – Depending on the nature of the project there are a number of local 

permits that may be required.  These may include zoning permits, construction permits, 

land use board approval, road opening permits, etc.  It is assumed that since the LTCP will 

be conducted by the Town, they will assist in obtaining these approvals and that for 

certain approvals (i.e. land use board) only a courtesy review will be required.  In general, 

local permits are not considered a major obstacle. 

• Green Acres – Minimal areas appear to be impacted by Green Acres, however use of 

Green Acres land for CSO facilities of any sort is currently considered a diversion of use.  

This is a lengthy and costly process that should be avoided where possible.  Accordingly, 

Green Acres sites will only be considered to address the stormwater within the Green 

Acres property through green infrastructure which is allowable under the current 

regulations.  The State is investigating greater flexibility in the use of Green Acres property 

for CSO control facilities, possibly allowing them to accept offsite stormwater for 

treatment in green infrastructure. 

• County and State Highway Permits – Approvals will be required for work impacting County 

and State roads.  There are several County roads in Harrison which could be impacted by 

construction.  There are no State highways through Harrison although it is transected by I-

280, which is administered by the State DOT 

• Railroad Occupancy – A number of industrial rail lines as well as tracks associated with the 

PATH and NJ Transit are located in Harrison.  Agreements to acquire or occupy rail rights-

of-way are difficult, expensive and time consuming to obtain. 
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D.1.3 Implementability 

Implementability refers to considerations that could present challenges or prevent the 

construction of an alternative.  This includes such factors as: 

• Site access – If space is available, but it cannot be efficiently accessed, the cost to 

construct and maintain LTCP facilities could be prohibitive.  This could be a consequence 

of geography or existing infrastructure. 

• Ownership and ease of acquisition or easement – Ultimately, the Town is responsible for 

the operation and maintenance for LTCP facilities.  Therefore, they must be able to acquire 

(purchase) the property the facilities are sited on, or obtain permanent easements that 

will allow for maintenance, as well as potential future upgrades.  

• Land area available – CSO control facilities are large and often do not lend themselves to 

be distributed to sites remote from the CSO outfalls.  While some challenges associated 

with land area can be overcome through diversion piping doing so may greatly increase 

the overall project cost. 

• Environmental considerations – In addition to the permits required as discussed under 

institutional issues other factors such as soil type are relevant to some of the alternatives 

both for infiltration/dewatering, as well as for tunneling construction/excavation.  

• Compatibility with existing infrastructure – This is also considered in terms of any existing 

structures or utilities that would need to be relocated or decommissioned.  Relocation of 

utilities can greatly increase the cost of a specific project and may have a potential impact 

on the local community, as it often requires shutting down of the utility while it is being 

relocated. 

D.1.4 Public Acceptance 

Public acceptance refers to the degree to which community residents, businesses and institutions 

would be impacted or perceive the alternative to be favorable or unfavorable. This includes 

considerations such as: 

• Construction disturbance – Construction brings a variety of unwelcome impacts to a 

community, such as traffic, dust, noise and vibration.  These are unavoidable to some 

degree, but the construction methods selected can serve to reduce or augment these 

concerns.  For example, an alternative that required pile driving produces much more 

noise and vibration than traditional excavation, or other potential methods for pile 

installation.  The duration of the construction, and to a certain extent the methods should 

also be a considered.   

• Visibility – Residents prefer solutions that are aesthetically pleasing and have an 

expectation that their community will be left looking as nice or better than it did prior to 

the project.  There may also be concerns that the visual impact may reduce property 

values. 

• Impact to community spaces – Public areas such as parks are seen as amenities, and if 

their functionality is diminished the public will object.  

• Community character – Communities are generally built around common land uses, for 

example industrial areas are generally separate from residential areas.  Accordingly, 
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opposition could be expected if an industrial looking CSO facility was sited in a residential 

area.  Likewise, facilities that could be perceived as not good for business may not be 

accepted in a commercial area.  Facilities that potentially produce noise or odor are also 

expected to create opposition. 

• Traffic impacts – Traffic impacts may occur during construction and after construction.  

During construction, consideration must be given to the location and length of time of the 

impacts.  Acceptance of impacts that may persist after construction would depend on the 

severity of the impact, both in terms of residents impacted and magnitude of 

inconvenience. 

• Cultural resources – Sites of historic significance should be avoided.  It is also possible that 

the historic significance of sites may be highly localized and not detected until the plan is 

well advanced. 

• Environmental justice – In general, both in perception and in reality, project must avoid 

impacts are skewed towards those with lower socio-economic standing.  

• Community resources – Projects that impact community resources are likely to receive 

higher levels of opposition.  Community resources may include, schools, houses of 

worship, emergency services and community centers.  This may include projects that 

directly impact community resources, such as taking part of the property or indirectly by 

impeding access to or function of such as key routes to hospitals or for emergency 

services. 

Public acceptance can take many forms.  In some areas residents and business may not be 

concerned and accept the construction, however, it is also possible for stronger levels of 

community opposition to occur.  Opposition groups can be extremely vocal, active and well-

funded.  There is also the possibility that opposition groups can influence local election in favor of 

those that oppose the CSO LTCP or mount legal challenges.  While public outreach such as the CSO 

Supplemental Team and public meetings can mitigate these challenges, it cannot altogether 

eliminate them as risks to the project.  

D.1.5 Performance Considerations 

There is no guarantee that a proposed technology will work until it is implemented.  This 

uncertainty can be greatly mitigated through the selection of the technology. Some considerations 

are: 

• Past performance – Is the technology well tested with a history of successful applications 

to CSO, with reliable data supporting its performance. 

• Performance Flexibility – CSO flows are known for rapid changes in both quantity and 

quality, the technology selected must not only be able to accommodate the design 

conditions, but also the rapid changes that take place prior to reaching design conditions. 

CSOs can occur anytime of the year and under a variety of meteorological conditions and 

must function properly under all such conditions. 

• Operational Flexibility – Most municipalities cannot afford highly specialized staff to 

operate and maintain facilities that are used intermittently.  Thus, the technology must be 

simple to operate for available staff that must also fulfill other duties.  Specialized skills 

should only be required infrequently and then under planned conditions. 
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• Reliability – While a technology may be successful, it must function consistently.  CSO 

flows create harsh environments for equipment.  Equipment typically functions under 

continual use, whereas CSOs are intermittent, which can lead to seizing between uses. 

D.1.6 Basis of Cost 

D.1.6.1 Background 

The LTCP development process requires that the permittees each evaluate a variety of CSO control 

alternatives and submit an Evaluation of Alternatives Report. Part of this analysis is the evaluation 

of costs for each alternative at different CSO control levels. This chapter outlines the basis and 

assumptions upon which the cost estimates have been developed. 

D.1.6.2 Cost Estimating Approach 

Cost estimates for the CSO control alternatives have been developed as part of the LTCP process. 

The costs provided are meant to provide an order of magnitude estimate, referred to as Class 5 

estimates with an accuracy of -50% to +100%, and generally include a 50% contingency to reflect 

the planning level.  The estimates have been developed specifically for the configurations of the 

alternatives that have been described. It is noted that any modifications to these alternatives or 

their configurations may impact the cost. The information and costs presented in this report is for 

planning purposes only, and all assumptions and information must be verified in subsequent 

planning and design stages.  

The costs are presented as follows: 

• Capital cost – including equipment cost, installation, training, labor, electrical and water 

connections, structural platforms, land acquisition, design, administrative costs, 

construction management, etc.  

o Design costs were assumed to be 10% of the construction cost. 

o Construction Management Costs were assumed to be 10% of the construction 

costs. 

o Administrative/Legal costs were assumed to be 5% of the construction cost.   

• Operations & Maintenance (O&M) – annual power, chemical dosing, labor, etc. Since a 20-

year planning period has been selected, it does not include any larger-scale overhauls or 

replacements/repairs that would be completed of the life of the facility.  

• Present worth – for a period of twenty years, with an interest rate of 2.75%, as described 

below. 

Most costs are presented in terms of the level of CSO controls, however alternatives such as sewer 

separation are presented as a lump sum cost for reducing CSO events to zero per year.  

In addition to itemized cost items, the costs are presented as dollars per gallon ($/gal) of CSO 

removed from the receiving water during the Typical Year, in order to provide a point for 

comparison between alternatives.  

D.1.6.3 Present Worth Calculations 

To be consistent with other permitees, PVSC guidance from the January 8th memorandum and 

meeting on March 21, 2019 was used to develop present worth costs for all of the alternatives, to 

combine O&M and full capital costs for each control technology. A discount rate of 2.75% was 

used (Rate of Federal Water Projects, NRCS Economics, Department of the Interior) with a life span 

of 20 years. The following equation was then utilized to calculate the present worth factor to 

convert from annual O&M costs to present worth.  
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(P/A, i%, n) = ((1+i)n-1)/((i(1+i)n) 

The above was multiplied by the annual O&M costs and added to the construction costs to obtain 

the total life cycle cost.  For the given life cycle and interest rate the P/A factor is 15.227. Salvage 

value was assumed to be $0, as it is assumed no resale value will result from the Control 

Technologies utilized.  

D.1.6.4 References 

References used to prepare the cost estimates are based on various baseline years. For 

consistency, the costs presented have been escalated to 2019 dollars. 

D.1.6.5 PVSC Updated Technical Guidance Manual (January 2018) 

In 2004, the NJDEP issued a General Permit (GP) for combined sewer systems that, in part, 

required combined sewer system owners to initiate the CSO LTCP development process and 

undergo a Cost and Performance Analysis for Combined Sewer Overflow Point Operation. That 

analysis required the permittees to evaluate alternatives at each CSO point that would provide 

continuous disinfection prior to discharge. To assist their communities in performing the analysis, 

PVSC developed a Technical Guidance Manual that provides an overview of various screening, 

pretreatment, disinfection, and storage technologies along with guidance on costs. The original 

TGM was released in 2007.  

The New Jersey Pollutant Discharge Elimination System (NJPDES) permits issued in 2015 requires 

the permittees to continue the CSO LTCP development process and perform a complete CSO 

control alternatives evaluation that will lead to a selected alternative and eventual 

implementation. While much of the information in the original TGM is still viable, a decade has 

passed since it was developed. To assist their permittees with the current permit, PVSC has 

updated the TGM to reflect new information, updated costs, and new permit requirements such 

as the evaluation of green infrastructure. 

The TGM provides a methodology for developing planning level construction costs for various 

control alternatives, as well as a process for including contingencies, non-direct costs, overhead 

and profit and soft costs for legal, administrative and engineering services. The TGM was used to 

develop capital costs for end-of-pipe storage, end-of-pipe treatment, tunnels and green 

infrastructure.  

• End-of-pipe (off-line) storage – estimated based on cost curves provided in the PVSC TGM. 

The cost curves were replicated and extrapolated to represent costs for the estimated 

flows at each outfall location. Costs were also developed to consolidate Outfalls 001A, 

002A, 003A and 006A into a consolidated facility with Outfall 007A remaining as an 

individual facility.  Costs were developed for the different control levels. 

• Tunneling - estimated based on cost curves provided in the PVSC TGM. The cost curves 

were replicated and extrapolated to represent costs for the estimated tunnel diameter 

and length to consolidate all five outfalls anticipated to remain at the end of the project 

(2050 baseline). 

• End-of-pipe treatment - estimated based on cost curves provided in the PVSC TGM. The 

cost curves were replicated and extrapolated to represent costs for the estimated flows at 

each outfall location. Costs were also developed to consolidate Outfalls 001A, 002A, 003A 

and 006A into a region facility with Outfall 007A remaining as an individual facility.  Costs 

were developed for the different control levels. 
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• Green infrastructure – costs were developed for each of the control levels directing 2.5%, 

5%, 7.5%, 10% and 15% of the directly connected impervious area within the combined 

sewer area to green stormwater infrastructure. It was assumed that property acquisition 

would not be required because all work would be completed in the public right-of-way. 

The capital cost was based on a unit cost for bioswales and permeable pavement which 

were provided in the TGM.  

The TGM did not include cost information on sewer separation and in-pipe storage, as such, 

alternative resources were consulted to develop the cost estimate. Specific considerations and 

supplements from reference documents were used to fill in any gaps or assumptions from the 

TGM. These additional tools are described below.  

D.1.6.6 PVSC District CSO Permittee Meeting (March 21, 2019) 

At a PVSC meeting on March 21, 2019, Greeley and Hansen presented typical operational and 

maintenance (O&M) costs for green infrastructure, storage tanks, and tunnels. These are 

summarized in the table below 

Table 23: Typical Operation and Maintenance Costs 

 Item Unit Cost Basis (per year) 

Operation Pump Station* 

   Up to 100 MGD 

   Over 100 MGD 

 

COP 

COP 

 

0.5 x $470K 

2.0 x $470K 

Storage COP 0.5 x $470K 

Tunnels COP 1.0 x $470K 

Maintenance Green Infrastructure Per impervious acre 

managed 

$8,000 

Pump Station % of construction cost 2.0% 

Storage % of construction cost 3.0% 

Tunnels % of construction cost 2.0% 

Conveyance Pipelines/      

Sewer Separation 

% of construction cost 2.0% 

*Pump station operation for tunnels included in tunnel operation. Only add pump station operation costs if standalone 

pump station. 

The above estimate assumes labor cost as one operator on a 24-hour year-round basis at a cost of 

$53.60/hr. Assuming an eight-hour workday with three shifts per day year-round, the average cost 

of a Continuous Operating Post (COP) would be $470,000. 

At this meeting, guidance for calculation of present worth cost as described above was also 

presented.  

D.1.6.7 Technology-Specific Sources 

For some of the CSO control alternatives, additional sources were consulted to develop a more 

detailed and comprehensive cost understanding. These are described as follows: 

• Sewer separation – The approach for estimating the total projected conceptual cost of 

sewer separation was to derive unit costs (cost per linear foot of sewer) for a number of 

drainage areas, and then to apply these unit costs to the entire combined sewer system. 

First, drainage areas to each regulator were delineated and enumerated.  Then, a 

proposed sanitary sewer system layout was developed for two representative regulator 

drainage areas.  Sanitary sewers were proposed in all areas served by combined sewers. 
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Manning’s number, slope, and pipe size were considered in siting the new separate 

sanitary sewers. Treatment of stormwater runoff was included in the cost estimate by 

selecting the San-Sep solids removal technology from the TGM.  It is noted that proposed 

rule amendments to the Stormwater Management Rules were issued by NJDEP.  These 

amendments would require the use of green infrastructure for sewer separation projects 

to address the requirements of the rules for the areas within the public right-of-way.  The 

final form of the rule amendments has not been issued, as such, their impact cannot be 

reasonably anticipated, and thus has not been incorporated into the cost estimate.  The 

resulting sewer separation costs were found to be $295,000 per acre plus stormwater 

treatment costs. 

D.1.6.8 Land Acquisition Costs 

There is a great deal of uncertainty when estimating land acquisition costs, as the dramatic rise in 

prices leading up to 2008 and the subsequent drop in real estate values demonstrated.  For 

planning purposes, it was assumed that commercial and residential properties could be acquired 

for $75 per square foot while industrial areas could be acquired for $50 per square foot.  This 

approach provides a consistent basis of cost.  The actual acquisition cost will depend on the 

owner’s willingness to sell, with additional legal costs incurred if it is necessary to acquire the 

property through condemnation.  The site history of contamination and future plans for 

development will also factor in the final price of acquisition.  It was also assumed that rather than 

acquiring the estimated footprint of the CSO control facilities, acquisition of the entire area 

identified in the siting analysis would be required. 

D.1.6.9 Cost Index 

The costs were indexed to the Engineering News Record (ENR) Construction Cost Index (CCI) for 

January 2019 with a CCI of 11,205. 

D.1.7 Performance Objectives – Systemwide Level of Control 

The magnitude of the facilities in terms of CSO volume managed is the primary driver of both its 

cost and effectiveness.  Accordingly, a procedure was developed to achieve the desired control 

objectives, in this case limiting the overflows to 0, 4, 8, 12 or 20 during the Typical Year.  Since the 

permit requires the levels of control to be established on the basis of the hydraulically connected 

system, it is not adequate merely to achieve the desired number of overflows at each individual 

outfall, or within Harrison.  Prior to the evaluation it was necessary to determine for the PVSC 

Interceptor system what storm events must be controlled for each level of control.  Since the LTCP 

may incorporate volume-based controls (storage) as well as peak flow-based control (treatment), 

the same sets of storms were established for both control methods. 

Each level of control has a corresponding list of storms which would not be fully captured or 

treated as a result of the control.  For example, for a single outfall, to achieve 4 overflows, the fifth 

largest storm would need to be stored and ultimately sent to the WRRF for treatment.  However, 

since sewersheds respond to precipitation differently due to sewer system characteristics such as 

land use, size, and shape, the four largest storms may also vary in storm characteristics (i.e. peak 

intensity) between watersheds.  Accordingly, a system-wide list of storms was established by 

identifying the events that generate the greatest volume of overflow system-wide.  The Typical 

Year storms ranked systemwide by overflow volume are listed in Figure 31, which identifies the 

allowable overflow events for each level of control.  This same list is applied to peak flow controls 

to establish consistent levels of control regardless of which control technology or combination of 

control technologies is employed.  It is noted that by imposing a system-wide level of control, the 
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control required at each outfall may be significantly higher than if the outfall was considered 

individually.  Thus, some outfalls may be limited to one, two or three overflows to achieve the 

systemwide goal of four overflows, to meet the objectives of the overall CSO LTCP.  

 

 

Figure 31: Ranking of top 20 overflow events in the Typical Year  

Note: volumes may change in the future due to anticipated model refinements. 

D.2 PRELIMINARY CONTROL PROGRAM ALTERNATIVES 

Following the screening process, the remaining technologies were assembled into control 

programs.  Seven control programs were developed. 

• Control Program 1 – Point Storage at Individual Outfalls 

• Control Program 2 – Consolidated Tank Storage 

• Control Program 3 – Tunnel Storage 

• Control Program 4 – End-of-Pipe Treatment 

• Control Program 5 – Consolidated End-of-Pipe Treatment 

• Control Program 6 – Sewer Separation 

• Control Program 7 – Green Stormwater Infrastructure 

D.2.1 Control Program 1: Point Storage at Individual Outfalls 

D.2.1.1 Control Program 1 Description 

This control program consists of siting storage tanks at the end of each outfall.  Each facility 

consists of: 

• A diversion structure; 

• An offline below grade tank equipped with a flushing system and odor control; 

• Tank overflow to an outfall;  

• Dewatering pumping station; and 

• Discharge connection back to the interceptor.   
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Storage tanks were input into the model to identify any impacts to CSO reduction. The cumulative 

dewatering rate from the tanks was set to 1.2 MGD which is the maximum acceptable dewatering 

rate for Harrison, as per discussion with PVSC. PVSC requested that dewatering be delayed by 12 

hours after the rain to allow flows in the interceptor to attenuate. This was achieved by tying the 

operation of the dewatering pump to the water level in the PVSC interceptor just upstream of the 

Passaic River crossing.  As discussed, the performance levels have been coordinated with the 

overall PVSC hydraulically connected system.  The system hydraulics were refined to prevent 

adverse impacts on the collection system upstream of the regulator.  The regulator weir heights 

were not changed so that the system continues to maximize flow to the treatment plant.  

However, to allow for conveyance of peak runoff rates, the weirs may be lengthened.   

The evaluation of practicality and feasibility draws on the siting analysis to identify locations for 

each facility and drives the consolidation of select facilities.  Figure 32 through Figure 35 below 

depict conceptual site layouts sized to limit the Typical Year number of overflows to 4 events.  

Modeling was performed for the range of control alternatives 0, 4, 8, 12 and 20 overflows. 

 

Figure 32: Point Storage - Outfall 001A (Site 001B) 
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Figure 33: Point Storage - Outfall 002A and 003A (Site 002A/003A) 
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Figure 34: Point Storage Outfall 006 (Site 006B) 
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Figure 35: Point Storage - Outfall 007A (Site 007C) 

D.2.1.2 Control Program 1 Analysis 

The sizing of storage control facilities in the InfoWorks model for multiple outfalls is time 

consuming to model the facilities, computationally expensive to run test simulations, and requires 

the processing of massive amounts of data.  Operationally, a storage tank captures overflows until 

it is full, once it is full, excess volumes are discharged as overflows.  When the storm is over, the 

storage volume is dewatered back to the interceptor at a set flow rate.  Thus, initially, the storage 

can be sized based on the Typical Year baseline overflow rates and a set of rules for dewatering.  A 

spreadsheet analysis was used to perform this analysis and the resulting volume modeled in 

InfoWorks and refined to address hydraulic issues. 

Time series data at a 15 min timestep for each overflow is available from the InfoWorksICM 

model.  To this data a series of rules was applied to divert the overflows into a conceptual storage 

facility.  The evaluation consisted of calculating the volume of overflow for each timestep, and 

provided there is room in the tank, the overflow is diverted to the storage facility.  Once the 

storage facility is calculated to be full, remaining flows are tracked as overflows.  The tank volume 

is tracked and once the volume is exceeded the tank is considered full and no additional volume is 

accepted.   

The storage was assigned a dewatering rate such that the cumulative dewatering rate would not 

exceed 1.2 MGD as requested by PVSC.  The dewatering was only applied to the storage if there 

was no overflow from the regulator for a minimum of 12 hours, to allow the interceptor 

hydrograph to recede and create available capacity in the interceptor.  If the overflow resumed or 

a new overflow began, then dewatering ceased until there was a period of 12 hours with no 
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overflow.  As sample output can be seen below in Figure 36.  Overflows beyond the tank volume 

were tracked and a list of storms identified as producing an overflow was generated.  The list of 

remaining overflows generated was compared to the allowable list (Figure 31), and the storage 

volume increased until the remaining storms consisted only of those allowable on the systemwide 

basis.   

 

 

Figure 36: Example hydrograph of tank storage 

The resulting tank volumes were then modeled in the 2050 baseline InfoWorks model.  A typical 

model configuration is shown below in Figure 37. 
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Figure 37: Point Storage - Sample Model Configuration 

D.2.1.3 Control Program 1 Institutional Issues 

The institutional issues surrounding Control Program 1 are typical of a large-scale construction 

project in an urban area.  While located in an urban area, construction of the facilities associated 

with this control program will require environmental permits.  Below is list of anticipated permits 

required: 

• Waterfront Development Permit – required at Outfalls 001A, 002A, 003A and 006A 

• Flood Hazard Area Permit – required at Outfalls 001A, 002A, 003A and 006A 

• USACE Nationwide 404 Permit – required if existing outfall is not reused. 

• Local Permits – all outfalls 

• NJDEP Treatment Works Approval 

The tank at outfall 006A is located on the site of a planned park.  The tank must be installed prior 

to creation of the park at which time the site will become encumbered by Green Acres.  It may also 

be possible to write the Green Acres agreement to allow for the tank to be installed after the park 

is constructed, but this may come with additional requirements and may not be attainable. 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

A reduction in storage volumes may be possible if a higher dewatering rate is allowed, due to the 

impact of back to back storms.  The dewatering rate may be refined depending on alternatives 

implemented by other communities, particularly Kearny and East Newark.  

D.2.1.4 Control Program 1 Implementability 

Installation of storage tanks in urban areas can be challenging.  The tanks have been sized 

assuming a 15-foot water storage depth.  Since the intent is to fill them by gravity and the existing 

outfalls are approximately 8 feet below grade a total excavated depth of 25 feet is generally 

required.  Excavating to this depth requires costly dewatering and support of the excavation, 

which is made more challenging by adjacent buildings which must be protected and monitored 

throughout construction.  In addition, utilities in the area of construction must be relocated, 

protected, or supported. The tanks to be sited at outfalls 001A and 002A/003A are in proximity to 

existing buildings, whereas the tanks at 006A and 007A are further from buildings. 
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Control of groundwater will be a significant challenge, as noted previously, groundwater is thought 

likely to be shallow throughout the Town.  With the exception of 007A all the tank sites are in 

close proximity to the Passaic River which creates additional risks. 

There is little available information on the soil characteristics at the tank sites, however, given the 

depth to bedrock and proximity to the floodplain, soil conditions could be poor, and the tanks may 

need to be situated on piles.  Piles may also be required to anchor the tanks, so they do not 

become buoyant in the event of a flood, or periods of high groundwater.  Tidal flooding is a 

concern because high storm surge levels could produce inundation with little rainfall meaning the 

tank would be empty and prone to floatation.   

The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce. 

D.2.1.5 Control Program 1 Public Acceptance 

The construction required for storage tanks is large and invasive making public acceptance of the 

project a concern.  This is particularly true for Outfalls 001A and 002A/003A which are located in 

heavily trafficked areas and on private property.  The tank on 006A is located on a parcel of land 

slated for redevelopment and the construction may be more acceptable in terms of public 

acceptance.  The construction at 007A is in an industrial area and may raise fewer concerns from 

the public, however, there would be a significant impact on the property owner. 

Once construction is completed, tanks are generally preferable from the standpoint of public 

acceptance since the majority of the facility is underground.  Aboveground features will still be 

required such as electrical facilities, odor control, access points to pumps, flushing systems, and 

access ways to the tank for periodic maintenance.  There may also be concerns with odors, 

particularly at 001A. 002A/003A and 006A which will be in commercial and residential areas. These 

locations may require significant odor control facilities on the surface.  The land above the outfall 

006A tank could be converted to a park to enhance acceptance, thus providing a public amenity 

and enhancing public acceptance.  

D.2.1.6 Control Program 1 Performance Summary 

The performances associated with Control Program 1 are summarized in Table 24 through Table 

29, which provide project details for 0, 4, 8, 12 and 20 overflows per year respectively. 

Table 24: Control Program 1 - Outfall Storage Tanks, Performance Summary – 0 Overflows 

  Baseline 2015 Point Storage 0 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 0.40 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 0.40 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 1.6 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 1.5 0 0.0 0 -28 -8.0 -122 

H-007A 53 14.5 352 2.2 0 0.0 0 -53 -14.5 -352 

Total   61.5       0.0     -61.5   
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Table 25: Control Program 1 - Outfall Storage Tanks, Performance Summary – 4 Overflows 

  

Outfall 

Baseline 2015 Point Storage 4 Overflows  Change 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 0.12 4 0.3 9 -22 -1.6 -89 

H-002A 35 3.2 162 0.22 2 0.2 1 -33 -3.0 -161 

H-003A 32 13.1 155 1.0 3 1.2 8 -29 -11.9 -147 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 0.8 3 0.9 7 -25 -7.1 -116 

H-007A 53 14.5 352 1.3 3 1.9 9 -50 -12.5 -342 

Total   61.5       4.5     -57.0   

 

Table 26: Control Program 1 - Outfall Storage Tanks, Performance Summary – 8 Overflows 

  Baseline 2015 Point Storage 8 Overflows  Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 0.09 6 0.5 13 -20 -1.5 -85 

H-002A 35 3.2 162 0.22 2 0.2 1 -33 -3.0 -161 

H-003A 32 13.1 155 0.89 4 1.4 9 -28 -11.8 -147 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 0.80 3 0.9 7 -25 -7.1 -116 

H-007A 53 14.5 352 1.3 3 2.0 9 -50 -12.5 -342 

Total   61.5       4.9     -56.7   

 

Table 27: Control Program 1 - Outfall Storage Tanks, Performance Summary – 12 Overflows 

  Baseline 2015 Point Storage 12 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 0.06 8 0.7 17 -18 -1.3 -81 

H-002A 35 3.2 162 0.16 6 0.4 8 -29 -2.8 -154 

H-003A 32 13.1 155 0.65 7 2.8 15 -25 -10.4 -140 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 0.48 6 2.1 14 -22 -5.9 -108 

H-007A 53 14.5 352 0.76 8 4.9 20 -45 -9.5 -331 

Total   61.5       10.9     -50.7   
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Table 28: Control Program 1 - Outfall Storage Tanks, Performance Summary – 20 Overflows 

  Baseline 2015 Point Storage 20 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 0.02 15 1.0 32 -11 -0.9 -66 

H-002A 35 3.2 162 0.11 8 0.8 14 -27 -2.4 -148 

H-003A 32 13.1 155 0.49 11 4.4 22 -21 -8.8 -133 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 0.27 9 3.2 19 -19 -4.8 -103 

H-007A 53 14.5 352 0.54 12 7.2 41 -41 -7.3 -311 

Total   61.5       16.6     -44.9   

 

Table 29: Control Program 1 - Harrison Summary Overflow Reduction 

  

Baseline 

2015 (MG) 

Control 

Program 1 (MG) 

% Reduction 

from 2015 

Baseline 

2050 (MG)* 

% Reduction 

from 2050 

0 Overflows 61.5 0.0 100% 42.8 100% 

4 Overflows 61.5 4.5 93% 42.8 89% 

8 Overflows 61.5 4.9 92% 42.8 89% 

12 Overflows 61.5 10.9 82% 42.8 75% 

20 Overflows 61.5 16.6 73% 42.8 61% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 

D.2.1.7 Control Program 1 Cost Summary 

The Class 5 (+100%, -50%) cost estimate associated with Control Program 1 for each level of 

control are summarized in Table 30. 

Table 30: Control Program 1 – Outfall Storage Tanks, Cost Summary 

Control Program 1 - End of Pipe Storage (Individual Sites) 

  Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $65.1  $46.5  $45.4  $35.7  $29.6  

O&M Cost ($ Million) $1.5  $1.1  $1.0  $0.8  $0.7  

20-Yr Net Present Worth ($ Million) $88.0  $63.2  $60.7  $47.9  $40.3  
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D.2.2 Control Program 2 - Consolidated Tank Storage 

D.2.2.1 Control Program 2 Description 

This will be the same as Control Program 1 except that consolidation piping will be run to 

consolidate the overflows from H-001A, 002A, 004A and 006A to the site of the future park, the 

existing outfalls will be abandoned, and a new outfall created.  This control program offers some 

advantages over Control Program 1:   

• The result will be only leave two active discharge outfalls; the consolidated outfall and 

outfall 007A. This will simplify future permitting and effectively eliminate three outfalls. 

• This control program will result in fewer facilities for the town to maintain. 

• It makes use of public rights-of-way and land that will be under the control of the town. 

• The park can be sited over the tank with minimal surface disturbance after construction. 

There are also some potential disadvantages: 

• There will be more disturbance and interruptions to local streets as a result of the 

consolidation piping. 

• There will be additional costs associated with the consolidation piping, which may be 

offset by fewer pumping stations and the greater efficiency of a larger tank. 

Conceptual layouts of the consolidation piping and storage sized to limit the Typical Year number 

of overflows to 4 events for 4 overflows can be seen below in Figure 38 and Figure 39  

 

Figure 38: Consolidate Storage - Consolidation Piping 
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Figure 39: Consolidate Storage - Storage Tank 

D.2.2.2 Control Program 2 Analysis 

The consolidated tank was implemented in the 2050 baseline model by sizing pipes ranging from 3 

feet to 6 feet in diameter to convey the modeled overflow from Outfalls 001A, 002A, 003A and 

006A to the consolidated tank site.  The consolidation piping capacity was evaluated for the 

Typical Year and it was sized such that there would be no adverse impacts (water surface 

increases) to the upstream system.  The tank volume was initially estimated by adding the volumes 

of the individual tanks then this volume was refined.  Pump controls in the model were tied to the 

interceptor levels in the same manner as the individual tanks to adhere to the requirement not to 

increase peak flows to the PVSC interceptors.  The consolidated tank was modeled with an 

overflow weir and outfall equipped with a tide gate to allow the discharge excess flows without 

causing upstream flooding. 

D.2.2.3 Control Program 2 Institutional Issues 

The institutional issues surrounding Control Program 2 are typically similar for large scale 

construction projects in an urban area.  While located in an urban area, construction of the 

facilities associated with this control program will require environmental permits.  Below is list of 

anticipated permits required: 

• Waterfront Development Permit 

• Flood Hazard Area Permit 

• USACE Nationwide 404 Permit – for consolidated outfall 

• Local Permits 
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• NJDEP Treatment Works Approval 

The consolidated tank at outfall 006A is located on the site of a planned park.  The tank must be 

installed prior to creation of the park at which time the site will become encumbered by Green 

Acres.  It may also be possible to write the Green Acres agreement to allow for the tank to be 

installed, but this may come with additional requirements.  In addition, there could be significant 

public resistance to disturbing a newly established park and a general public feeling that the 

sequencing of the project showed a lack of fiscal responsibility, and poor municipal coordination 

oversight in planning and construction of these two projects. 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

D.2.2.4 Control Program 2 Implementability 

Installation of storage tanks in urban areas can be challenging.  The tanks have been sized 

assuming a 15-foot water storage depth.  Since the intent is to fill them by gravity and the existing 

outfalls are approximately 8 feet below grade a total excavated depth of 25 feet is generally 

required.  Excavating to this depth requires costly dewatering and excavation support, which is 

made more challenging by adjacent buildings which must be protected and monitored throughout 

construction and utilities which must be relocated, protected or supported. The consolidated tank 

at 006A and the tank at 007A are some distance from other buildings.   

Installing the large diameter consolidation piping within the Harrison Street could be challenging.  

There are numerous other utilities in the street including and existing stormwater outfall that 

must be crossed and the Kearny-East Newark-Harrison Branch Interceptor which must be avoided.  

Control of groundwater would be a significant challenge, as noted previously. Groundwater is 

thought to likely be shallow throughout the Town and the consolidated tank site is in close 

proximity to the Passaic River. 

There is little available information on the soil characteristics at the tank sites, however, given the 

depth to bedrock and proximity to the floodplain, soil conditions may be poor, and the tanks may 

need to be situated on piles.  Piles may also be required to anchor the tanks, so they do not float 

in the event of a flood.  Likewise, piles may be required to support the consolidation piping. 

The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce. 

D.2.2.5 Control Program 2 Public Acceptance 

The construction required for storage tanks is large and invasive making public acceptance of the 

project a concern.  The consolidated tank near 005A is located on a parcel of land slated for 

redevelopment and the construction may be more acceptable in terms of public acceptance.  The 

construction at 007A is in an industrial area and may raise fewer concerns from the public, 

however, there would be a significant impact on the property owner. 

Once construction is completed, tanks are generally preferable from the standpoint of public 

acceptance since the majority of the facility is underground.  Aboveground features will still be 

required such as electrical facilities, odor control facilities and access points to pumps, flushing 

systems and the tank.  There may be concerns with odors, at the consolidated tank which will be 

in a residential area. It is anticipated that the land above the consolidated tank will be converted 
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to a park providing a public amenity and enhancing public acceptance, but this makes odor control 

more important.  

D.2.2.6 Control Program 2 Performance Summary 

The performances associated with Control Program 2 are summarized in Table 31 through Table 

36, which provide project details for 0, 4, 8, 12 and 20 overflows per year respectively. 

Table 31: Control Program 2 - Consolidated Storage Tanks, Performance Summary – 0 Overflows 

  Baseline 2015 Consolidated Storage 0 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006A 28 8.0 122 3.6 0 0.0 0 -28 -8.0 -122 

H-007A 53 14.5 352 2.2 0 0.0 0 -53 -14.5 -352 

Total   61.5       0.0     -61.5   

 

Table 32:  Control Program 2 - Consolidated Storage Tanks, Performance Summary – 4 Overflows 

  Baseline 2015 Consolidated Storage 4 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 28 8.0 122 2.1 3 1.7 47 -25 -6.2 -75 

H-007 53 14.5 352 1.3 3 2.1 9 -50 -12.4 -342 

Total   61.5       3.8     -57.7   
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Table 33:  Control Program 2 - Consolidated Storage Tanks, Performance Summary – 8 Overflows 

  Baseline 2015 Consolidated Storage 8 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006A 28 8.0 122 2.0 3 1.9 47 -25 -6.0 -75 

H-007A 53 14.5 352 1.3 3 2.1 9 -50 -12.4 -342 

Total   61.5       4.0     -57.5   

 

Table 34:  Control Program 2 - Consolidated Storage Tanks, Performance Summary – 12 Overflows 

  Baseline 2015 Consolidated Storage 12 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006A 28 8.0 122 1.4 6 4.6 78 -22 -3.3 -44 

H-007A 53 14.5 352 0.8 8 5.1 20 -45 -9.3 -331 

Total   61.5       9.8     -51.8   

 

Table 35:  Control Program 2 - Consolidated Storage Tanks, Performance Summary – 20 Overflows 

  Baseline 2015 Consolidated Storage 20 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Storage 

Volume 

(MG) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006A 28 8.0 122 0.89 9 7.3 98 -19 -0.7 -24 

H-007A 53 14.5 352 0.66 11 6.1 24 -42 -8.4 -328 

Total   61.5       13.4     -48.1   
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Table 36: Control Program 2 - Harrison Summary Overflow Reduction 

  

Baseline 2015 

(MG) 

Control 

Program 2 

% Reduction 

from 2015 

Baseline 2050 

(MG)* 

% Reduction 

from 2050 

0 Overflows 61.5 0.0 100% 42.8 100% 

4 Overflows 61.5 3.8 94% 42.8 91% 

8 Overflows 61.5 4.0 93% 42.8 91% 

12 Overflows 61.5 9.8 84% 42.8 77% 

20 Overflows 61.5 13.4 78% 42.8 69% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 

D.2.2.7 Control Program 2 Cost Summary 

The Class 5 (+100%, -50%) cost estimates for Control Program 2 are summarized in Table 37. 

Table 37: Control Program 2 – Consolidated Storage Tanks, Cost Summary 

 Control Program 2 - End of Pipe Storage (Consolidated Sites) 

  Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $59.1  $44.6  $44.1  $35.9  $31.7  

O&M Cost ($ Million) $1.3  $0.9  $0.9  $0.7  $0.6  

20-Yr Net Present Worth ($ Million) $78.2  $58.6  $57.8  $46.7  $41.1  
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D.2.3 Control Program 3 Tunnel Storage 

D.2.3.1 Control Program 3 Description 

This Control Program calls for a tunnel to follow Bergen Street and for the consolidation of H-

001A, 002A, 004A and 006A into the tunnel at one end and H-007A at the other. The tunnel will be 

dewatered into the interceptor and include an overflow to the river. The result will be only one 

outfall.  The available route fixed the tunnel length at 3,900 feet.  The tunnel system will consist 

of: 

• Consolidation piping from Outfall 001A, 002A, 003A and 006A 

• Diversion piping from Outfall 007A 

• Control Gates 

• Drop shafts at either end of the tunnel 

• Tunnel, approximately 60 feet deep 

• Deaeration chambers 

• A tunnel dewatering pumping station 

• Grit and screening facilities 

• Force main connection back to the PVSC interceptor 

• A tunnel overflow with tide gate 

Conceptual layouts of the tunnel are shown in Figure 40 and Figure 41,  sized to limit the Typical 

Year to 4 overflows which is a 12-foot diameter tunnel. It is noted that the layout and feasibility of 

tunnels is highly dependent on geotechnical information.  The available soils information indicate 

that the tunnel will be in soft ground which increases both risk and expense.  

 

Figure 40: Tunnel Storage Conceptual Layout 

                                                 June 2019
Regional DEAR Appendix Page 340 of 918 



Town of Harrison 
Development and Evaluation of Alternatives Report 

92 

 

 

Figure 41: Tunnel Storage Conceptual Dewatering Layout 

 

D.2.3.2 Control Program 3 Analysis 

Since there was no feasible route parallel to the Passaic River to collect Outfalls 001A, 002A, 003A 

and 006A with the tunnel, an east-west alignment along Bergen Street was selected.  Outfalls 

001A, 002A, 003A and 006A were consolidated through piping to the west end of the tunnel and 

Outfall 007A was diverted to the east end of the tunnel. The tunnel was input into the 2050 

baseline InfoWorksICM model.  Initial tunnel sizes were developed by adding the storage volumes 

from the consolidated tank storage and determining a tunnel diameter that would correspond to 

the required volume.  Since InfoWorksICM dynamically tracks storage, the tunnel volumes could 

be modeled explicitly using conduits in the model, Figure 42. 
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Figure 42: Tunnel - InfoWorksICM model configuration 

D.2.3.3 Control Program 3 Institutional Issues 

The institutional issues surrounding Control Program 3 are typical of a large-scale construction 

project in an urban area.  While located in an urban area, construction of the facilities associated 

with this control program will require environmental permits.  Below is list of anticipated permits 

required: 

• Waterfront Development Permit 

• Flood Hazard Area Permit 

• USACE Nationwide 404 Permit 

• Local Permits 

• NJDEP Treatment Works Approval 

• Permits and coordination with railroads and State DOT 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

D.2.3.4 Control Program 3 Implementability 

Implementing a tunnel within the confines of a dense urban area is challenging. Mining and 

recovery shaft areas are required for this alternative to be feasible, and available area in Harrison 

for this purpose is minimal. This alternative also requires area to site a dewatering pumping 

station and a tunnel overflow, and available area in this highly urbanized town are limited. While it 

is possible to control the flow into the tunnel through the use of automated gates and level 

sensors, the tunnel must still be provided with a relief point.  

Based on available geotechnical information, bedrock is very deep, thus the tunnel will need to be 

a soft ground tunnel. This will increase the costs and carries a greater risk of subsidence due to soil 

loss, potentially damaging nearby buildings and other surface infrastructure. The construction of 

de-aeration chambers at tunnel level is further complicated by the soft ground conditions. 

Tunnels may also be subject to highly complex hydraulic transients.  Typically, these are controlled 

by limiting the tunnel inflow and preventing the tunnel from filling completely and by providing a 

tunnel overflow structure to relieve the excess flow. 
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The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce, with the periodic requirement for highly specialized and 

trained personnel. 

D.2.3.5 Control Program 3 Public Acceptance 

The construction required for tunnels is large and invasive making public acceptance of the project 

a concern.  The tunnel shaft site is located on a parcel of land slated for redevelopment and there 

may be concerns related to such heavy mechanical facilities in an area slated for residential 

development.  The construction at 007A is in an industrial area and may raise fewer concerns from 

the public. 

Following construction, tunnels are generally preferable from the stand point of public acceptance 

since the majority of the facility is underground. Aboveground features will still be required such 

as air release, electrical facilities, odor control facilities and access points to pumps.  

D.2.3.6 Control Program 3 Performance Summary 

The performance of Control Program 3 is summarized in Table 38 through Table 43 that provide 

data for 0, 4, 8, 12, and 20 overflows annually, the tunnel is 3,900 lf and the diameter varied from 

8 to 16 feet depending on the level of control. 

Table 38: Control Program 3 - Tunnel Storage, Performance Summary – 0 Overflows 

  Baseline 2015 3,900 LF Tunnel Storage 0 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Tunnel 

Diameter 

(ft) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Tunnel 

H-006A 28 8.0 122 16 0 0.0 0 -28 -8.0 -122 

H-007A 53 14.5 352 -- 0 0.0 0 -53 -14.5 -352 

Total   61.5       0.0     -61.5   

 

Table 39: Control Program 3 - Tunnel Storage, Performance Summary – 4 Overflows 

  Baseline 2015 3,900 LF Tunnel Storage 4 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Tunnel 

Diameter 

(ft) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Tunnel 

H-006A 28 8.0 122 12 2 1.1 30 -26 -6.9 -92 

H-007A 53 14.5 352 -- 0 0.0 0 -53 -14.5 -352 

Total   61.5       1.1     -60.4   
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Table 40: Control Program 3 - Tunnel Storage, Performance Summary – 8 Overflows 

  Baseline 2015 3,900 LF Tunnel Storage 8 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Tunnel 

Diameter 

(ft) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0.0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0.0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0.0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0.0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0.0 0.0 0 -34 -20.5 -229 

Tunnel 

H-006A 28 8.0 122 12 3.0 3.9 60 -25 -4.1 -62 

H-007A 53 14.5 352 -- 0.0 0.0 0 -53 -14.5 -352 

Total   61.5       3.9     -57.6   

 

Table 41: Control Program 3 - Tunnel Storage, Performance Summary – 12 Overflows 

  Baseline 2015 3,900 LF Tunnel Storage 12 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Tunnel 

Diameter 

(ft) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Tunnel 

H-006A 28 8.0 122 10 6 9.4 86 -22 1.4 -36 

H-007A 53 14.5 352 -- 0 0.0 0 -53 -14.5 -352 

Total   61.5       9.4     -52.2   

 

Table 42: Control Program 3 - Tunnel Storage, Performance Summary – 20 Overflows 

  Baseline 2015 3,900 LF Tunnel Storage 20 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Tunnel 

Diameter 

(ft) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 -- 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 -- 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 -- 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 -- 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 -- 0 0.0 0 -34 -20.5 -229 

Tunnel 

H-006A 28 8.0 122 8 12 15.0 156 -16 7.0 34 

H-007A 53 14.5 352 -- 0 0.0 0 -53 -14.5 -352 

Total   61.5       15.0     -46.5   
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Table 43: Control Program 3 - Harrison Summary Overflow Reduction 

  

Baseline 2015 

(MG) 

Control 

Program 3 

% Reduction 

from 2015 

Baseline 2050 

(MG)* 

% Reduction 

from 2050 

0 Overflows 61.5 0.0 100% 42.8 100% 

4 Overflows 61.5 1.1 98% 42.8 97% 

8 Overflows 61.5 3.9 94% 42.8 91% 

12 Overflows 61.5 9.4 85% 42.8 78% 

20 Overflows 61.5 15.0 76% 42.8 65% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 

D.2.3.7 Control Program 3 Cost Summary 

The Class 5 (+100%, -50%) cost estimates for Control Program 3 are summarized in Table 44. 

Table 44: Control Program 3 – Tunnel Storage, Cost Summary 

Control Program 3 - Tunnels  

  Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $124.1  $117.1  $112.6  $109.1  $106.6  

O&M Cost ($ Million) $2.4  $2.3  $2.2  $2.1  $2.1  

20-Yr Net Present Worth ($ Million) $160.4  $151.7  $146.1  $141.8  $138.7  

 

The net present worth associated with tunnel storage are approximately twice the cost of 

consolidated storage tanks.  Accordingly, tunnel storage will be eliminated from further 

consideration. 
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D.2.4 Control Program 4 End-of-Pipe Treatment 

D.2.4.1 Control Program 4 Description 

This control program consists of siting a treatment facility at the end of each outfall.  According to 

the national CSO Policy, overflows that meet the minimum required treatment are no longer 

considered overflows. Thus, by providing a treatment train capable of providing disinfection and 

the accompanying solids removals, the number of overflows can be reduced by removing all 

overflows that discharge at flow rates less than the treatment provided. 

For purposes of evaluation the following treatment train was established: 

1. Divert flows downstream of the regulator, and if possible, downstream of the existing 

netting facility. 

2. Provide fine screening (removal of solids >0.5 inch) of the flows to remove additional 

floatables and course particles. 

3. Provide interim pumping to offset the head loss associated with the treatment processes. 

4. Provide high rate primary treatment of the flows to remove solids in advance of 

disinfection.  For evaluation purposes, ActiFlo was used as a representative technology 

given its widespread use. 

5. Disinfect with peracetic acid, by providing a six-minute contact time.  

6. The flow is then discharged through the existing outfall or possibly a modified outfall.   

The evaluation of practicality and feasibility draws on the siting analysis to identify locations for 

each facility and drives the consolidation of select facilities.  Modeling was performed for the 

range of control alternatives 0, 4, 8, 12 and 20 overflows.  Figure 43 through Figure 47 below 

depict conceptual site layouts sized to limit the Typical Year number of overflows to 4 events.   
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At Outfall 001A while the facilities can be sighted in the parking areas, since they are above grade 

they would have a severe impact on the businesses and may require taking the residential 

property in its entirety. 

 

Figure 43: Point Treatment - Outfall 001A 
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At Outfall 002A it appears the treatment facilities could be sited within the available footprint, 

shown below.  

 

Figure 44: Point Treatment - Outfall 002A 

  

                                                 June 2019
Regional DEAR Appendix Page 348 of 918 



Town of Harrison 
Development and Evaluation of Alternatives Report 

100 

It would not be feasible to place treatment facilities at Outfall 003A as there is no land available. 

Facilities for Outfall 003A could not be consolidated with Outfall 002A as there would be 

insufficient space.  

 

Figure 45: Point Treatment - Outfall 003A insufficient space 
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At Outfall 006A there appears to be sufficient space available, however the impact to the future 

park will be significant. A great deal of conveyance piping will be required to bring the flow from 

the 006A outfall to the available land.  There could be some reduction in piping by creating a new 

outfall for the treated discharge or by relocating the existing outfall.  

 

Figure 46: Point Treatment - Outfall 006A 
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At Outfall 007A there appears to be sufficient space available.  However, there would be a 

substantial impact on the industrial facility as the space required for the treatment facilities is 

currently used and these operations would need to be relocated within the existing industrial 

complex. 

 

Figure 47: Point Treatment - Outfall 007A 

 

D.2.4.2 Control Program 4 Analysis 

The sizing for treatment facilities are often the same to achieve 4, 8 and 12 overflows, and sizing is 

difficult to combine with storage-based control programs. This is because peak flows are generally 

driven by the peak rainfall intensity coinciding with the time of concentration of the basin, 

whereas the total overflow volume is driven by the total rainfall event. As such, the sizing of the 

end of pipe treatment facilities are driven by a different set of storms than end of pipe storage 

facilities. To achieve a consistent level of control on the basis of peak flows requires a much higher 

level of control to be achieved through end of pipe treatment.  This can be seen in the output in 

Table 45 through Table 49.  

Based on the treatment sizing required for each site, end-of-pipe facilities were input into the 

InfoWorks ICM model. The evaluation consisted of peak flow rate of overflows diverted to the 

treatment facility, and the corresponding treatment.  Once the treatment facility has exceeded the 

peak treatment rate, remaining flows are tracked as overflows. The treatment rate is tracked and 

once it is exceeded, no additional flow is diverted through the treatment facility.   
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As sample treatment hydrograph can be seen below in Figure 48. Overflows beyond the treatment 

capacity were tracked and a list of storms identifying remaining overflows generated. The list of 

remaining overflows generated was compared to the allowable list, and the treatment capacity 

increased until the remaining storms consisted only of those allowable on the systemwide basis.   

 

Figure 48: Sample Treatment Hydrograph 

 

D.2.4.3 Control Program 4 Institutional Issues 

The institutional issues surrounding Control Program 4 are typical of a large-scale construction 

project in an urban area.  While located in an urban area, construction of the facilities associated 

with this control program will require environmental permits. Below is list of anticipated permits 

required: 

• Waterfront Development Permit 

• Flood Hazard Area Permit 

• USACE Nationwide 404 Permit 

• Local Permits  

• NJDEP Treatment Works Approval  

The end-of-pipe facility at outfall 006A is located on the site of a planned park.  The facility must 

be constructed primarily below grade and must be installed prior to creation of the park at which 

time the site will become encumbered by Green Acres.  It may also be possible to write the Green 

Acres agreement to allow for the facility to be installed, but this may come with additional 

requirements.    In addition, there could be significant public resistance to disturbing a newly 

established park and a general public feeling that the sequencing of the project showed a lack of 
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fiscal responsibility, and poor municipal coordination oversight in planning and construction of 

these two projects. 

 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

D.2.4.4 Control Program 4 Implementability 

Installation of end-of-pipe treatment facilities in an urban area like Harrison is challenging due to 

space and access limitations. Unlike end-of-pipe storage tanks, end-of-pipe treatment facilities are 

generally above-grade. As such, excavation is not required, reducing cost as well as complexity of 

excavation in proximity to the foundations of nearby buildings. Depth to groundwater is also not a 

consideration; thus, the possibility of a floating subsurface structure is not of concern. There is 

little available information on the soil conditions at the sites.  Given the depth to bedrock and 

proximity to the floodplain, soil conditions may be poor, and the facilities may need to be situated 

on piles.  It does not appear to be feasible to implement end of pipe treatment at Outfall 001A due 

to the impact to the hotel and residential complex.  At Outfall 003A there is insufficient space for 

end of pipe treatment.  The facility at Outfall 006A will need to be essentially entirely below grade 

to allow for construction of the planned park. 

The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce.  End of pipe facilities tend to require greater level of 

operations and maintenance resources when compare to the other alternatives. 

D.2.4.5 Control Program 4 Public Acceptance 

Because the facilities proposed are generally above-grade, they have the potential to produce 

odors and noise, making them more difficult to site in residential and commercial areas. There 

may be concerns with odors, particularly at 001A, 002A/003A (as noted there does not appear to 

be adequate space to address outfall 03A at this location) and 006A which are in commercial and 

residential areas. Following construction, end-of-pipe facilities are less preferable than tanks due 

to the permanent visibility of the structure. It also uses land area that could otherwise be utilized 

by the community for other purposes.  

In terms of public acceptance, there strong opposition would be expected to placing end-of-pipe 

treatment at Outfall 001A as it would result in taking the two commercial parking lots, as shown in 

Figure 43.  

The construction required for end-of-pipe treatment is less than storage tanks but is still large and 

invasive, making public acceptance of the project a concern.  This is particularly true for Outfalls 

001A and 002A/003A (as noted there does not appear to be adequate space to address outfall 03A 

at this location) which are located in heavily trafficked areas and on private property. The facility 

on 006A is located on a parcel of land slated for redevelopment and the construction may be more 

acceptable in terms of public acceptance.  The construction at 007A is in an industrial area and 

may raise fewer concerns from the public, however, there would be a significant impact on the 

property owner. 

D.2.4.6 Control Program 4 Performance Summary 

Per the National CSO Policy, discharges receiving the minimum required treatment are not 

considered overflows.  Accordingly, to align with the systemwide levels of control (0, 4, 8, 12 and 
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20 overflows), treatment rates were set to treat all events smaller than those allowed to discharge 

under the various levels of control.  While the outfalls will continue to discharge many times a 

year, the flows will not be considered overflow unless they exceed the treatment rate.  This may 

create some confusion for the public who may observe discharges and not be certain if the flow is 

treated or not.  Additional indicators, such as warning lights which would flash when full treatment 

is not being provided may be required.  The performance of Control Program 4 is summarized in 

Table 45 through Table 50 which present the results for the equivalent treatment for 0, 4, 8, 12, 

and 20 overflows per year. 

 

Table 45: Control Program 4 - Outfall Treatment, Performance Summary – 0 Overflows 

  Baseline 2015 Treatment 0 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 10.0 0 0.0 0 -26 -1.9 -97 

H-002A 35 3.2 162 28.1 0 0.0 0 -35 -3.2 -162 

H-003A 32 13.1 155 90.9 0 0.0 0 -32 -13.1 -155 

H-004A 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 69.4 0 0.0 0 -28 -8.0 -122 

H-007A 53 14.5 352 77.6 0 0.0 0 -53 -14.5 -352 

Total   61.5       0.0     -61.5   

 

Table 46: Control Program 4 - Outfall Treatment, Performance Summary – 4 Overflows 

  Baseline 2015 Treatment 4 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 7.4 1 0.0 0 -25 -1.9 -97 

H-002A 35 3.2 162 15.5 1 0.1 0 -34 -3.1 -161 

H-003A 32 13.1 155 51.4 1 0.3 0 -31 -12.9 -155 

H-004A 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 44.7 1 0.1 0 -27 -7.8 -122 

H-007A 53 14.5 352 53.2 1 0.3 1 -52 -14.2 -351 

Total   61.5       0.8     -60.8   
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Table 47: Control Program 4 - Outfall Treatment, Performance Summary – 8 Overflows 

  Baseline 2015 Treatment 8 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 6.3 2 0.0 0 -24 -1.9 -97 

H-002A 35 3.2 162 13.4 2 0.1 0 -33 -3.1 -161 

H-003A 32 13.1 155 51.4 1 0.3 0 -31 -12.9 -155 

H-004A 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 43.1 2 0.2 0 -26 -7.8 -122 

H-007A 53 14.5 352 53.2 1 0.3 1 -52 -14.2 -351 

Total   61.5       0.8     -60.7   

 

 

Table 48: Control Program 4 - Outfall Treatment, Performance Summary – 12 Overflows 

  Baseline 2015 Treatment 12 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 4.0 5 0.1 1 -21 -1.9 -96 

H-002A 35 3.2 162 13.4 2 0.1 0 -33 -3.1 -161 

H-003A 32 13.1 155 51.4 1 0.3 0 -31 -12.9 -155 

H-004A 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 42.9 3 0.2 0 -25 -7.8 -122 

H-007A 53 14.5 352 40.7 3 0.7 1 -50 -13.7 -350 

Total   61.5       1.3     -60.2   

 

Table 49: Control Program 4 - Outfall Treatment, Performance Summary – 20 Overflows 

  Baseline 2015 Treatment 20 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 1.5 11 0.3 5 -15 -1.6 -93 

H-002A 35 3.2 162 6.7 7 0.4 2 -28 -2.8 -160 

H-003A 32 13.1 155 26.6 7 1.4 2 -25 -11.7 -154 

H-004A 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 21.2 7 1.2 2 -21 -6.8 -120 

H-007A 53 14.5 352 15.7 10 3.4 5 -43 -11.1 -347 

Total   61.5       6.7     -54.8   
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Table 50: Control Program 4 - Harrison Summary Overflow Reduction 

  

Baseline 2015 

(MG) 

Control 

Program 4 

% Reduction 

from 2015 

Baseline 2050 

(MG)* 

% Reduction 

from 2050 

0 Overflows 61.5 0.0 100% 42.8 100% 

4 Overflows 61.5 0.8 99% 42.8 98% 

8 Overflows 61.5 0.8 99% 42.8 98% 

12 Overflows 61.5 1.3 98% 42.8 97% 

20 Overflows 61.5 6.7 89% 42.8 84% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 

D.2.4.7 Control Program 4 Cost Summary 

The Class 5 (+100%, -50%) cost estimate of Control Program 4 are summarized in Table 51. 

Table 51: Control Program 4 – Outfall Treatment, Cost Summary 

 Control Program 4 - End of Pipe Treatment (Individual Sites) 

  Equivalent to Noted Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $153.1  $117.6  $115.5  $110.3  $80.6  

O&M Cost ($ Million) $1.4  $1.2  $1.2  $1.2  $1.0  

20-Yr Net Present Worth ($ Million) $174.5  $136.0  $133.6  $128.0  $95.6  

 

D.2.5 Control Program 5 Consolidated End of Pipe Treatment 

D.2.5.1 Control Program 5 Description 

This will be the same as Control Program 4 except that consolidation piping will be run to 

consolidate the overflow from H-001A, 002A, 003A and 006A to the site of the future park, where 

more space is available. There would be no change to Outfall 007a, and consolidation piping would 

be required to connection H-001A, 002A, 003A and 006A. This control program offers some 

advantages over Control Program 4:   

• The result will be only two outfalls; the consolidated outfall and outfall 007A. This will 

simplify future permitting and effectively eliminate three outfalls. 

• This control program will result in fewer facilities for the town to maintain and operate. 

• It makes use of public rights-of-way and land that will be under the control of the town. 

There are also some potential disadvantages: 

• There will be more disturbance to local streets as a result of the consolidation piping. 

• There will be additional costs associated with the consolidation piping. 

• The larger above ground facility would have a greater impact, reducing the usable area 

available for the park.  The benefit would be reduced impacts on the rest of the Town. 

• To construct the park this facility will need to be essentially entirely underground, which 

will increase project costs. 
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A conceptual layout for the consolidated treatment of Outfalls 001A, 002A, 003A and 006A is 

shown in Figure 49 and Figure 50.  The configuration at Outfall 007A will be identical to Control 

Program 4 shown in Figure 47. 

 

Figure 49: Consolidation for Treatment of Outfalls, overview 001A, 002A, 003A and 006A 
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Figure 50: Consolidation Treatment of Outfalls, treatment facilities area for 001A, 002A, 003A and 006A 

D.2.5.2 Control Program 5 Analysis 

The consolidated end-of-pipe treatment was implemented in the 2050 baseline model by sizing 

pipes ranging from 3 feet to 6 feet in diameter to convey the modeled runoff from Outfalls 001A, 

002A, 003A and 006A to the consolidated facility tank site. The consolidation piping capacity was 

evaluated for the Typical Year and it was sized such that there would be no adverse impacts (water 

surface increases) to the upstream system.  The treatment rate was established by analyzing the 

flow in the consolidation piping.  The peak flow rate for each storm was listed and sorted highest 

to lowest.  The systemwide storms corresponding to the level of control were placed next to this 

list and the treatment rate was set at the flow rate of the highest storm that was not allowed to 

overflow.   

D.2.5.3 Control Program 5 Institutional Issues 

The institutional issues surrounding Control Program 5 are typical of a large-scale construction 

project in an urban area.  While located in an urban area, construction of the facilities associated 

with this control program will require environmental permits.  Below is list of anticipated permits 

required: 

• Waterfront Development Permit 

• Flood Hazard Area Permit 

• USACE Nationwide 404 Permit 

• Local Permits  

• NJDEP Treatment Works Approval  
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The consolidated end-of-pipe facility at outfall 006A is located on the site of a planned park.  The 

tank must be installed prior to creation of the park at which time the site will become encumbered 

by Green Acres.  It may also be possible to write the Green Acres agreement to allow for the tank 

to be installed, but this may come with additional requirements. In addition, there could be 

significant public resistance to disturbing a newly established park and a general public feeling that 

the sequencing of the project showed a lack of fiscal responsibility, and poor municipal 

coordination oversight in planning and construction of these two projects. 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

D.2.5.4 Control Program 5 Implementability 

Installation of end-of-pipe treatment facilities in urban areas can be challenging due to space and 

access limitations. Unlike end-of-pipe storage tanks, end-of-pipe treatment facilities are generally 

above-grade. As such, excavation is not required, reducing cost as well as the complexity of 

excavation in proximity to the foundation of nearby buildings. Depth to groundwater is also not a 

consideration, thus a possibility of a floating subsurface structure is not of concern. There is little 

available information on the soil conditions at the sites, however, given the depth to bedrock and 

proximity to the floodplain, soil conditions may be poor, and the facilities may need to be situated 

on piles.   

Installing the large diameter consolidation piping within the Harrison Street could be challenging.  

There are numerous other utilities in the street, including an existing stormwater outfall that must 

be crossed and the Kearny-East Newark-Harrison Branch Interceptor which must be avoided.  

The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce.  End of pipe facilities tend to require greater level of 

operations and maintenance resources when compare to the other alternatives. 

D.2.5.5 Control Program 5 Public Acceptance 

The construction required for an end-of-pipe facility is large and invasive, making public 

acceptance of the project a concern. Because the facilities proposed are generally above-grade, 

they have the potential to produce odors and noise, making them more difficult to site in 

residential and commercial areas. There may be concerns with odors at the proposed site near 

Outfall 006A due to proximity to commercial and residential areas.  

Following construction, end-of-pipe treatment facilities are less preferable than tanks due to the 

permanent visibility of the structure. They also use land area that could otherwise be utilized by 

the community for other purposes.  The consolidated site is located on a parcel of land slated for 

redevelopment and the construction may be more acceptable in terms of public acceptance than 

other sites.   

D.2.5.6 Control Program 5 Performance Summary 

Per the National CSO Policy, discharges receiving the minimum required treatment are not 

considered overflows.  Accordingly, to align with the systemwide levels of control (0, 4, 8, 12 and 

20 overflows) treatment rates were set to treat all events smaller than those allowed to discharge 

under the various levels of control.  While the outfalls will continue to discharge many times a year 

the flows will not be considered overflow unless they exceed the treatment rate.  As noted for 

Control Program 4, warning signals may be required to distinguish between treated and untreated 
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flows.  The performance of Control Program 5 is summarized in Table 52 through Table 57, which 

present the results for the equivalent treatment for 0, 4, 8, 12, and 20 overflows per year. 

Table 52: Control Program 5 - Consolidated Treatment, Performance Summary – 0 Overflows 

  Baseline 2015 Consolidated Treatment 0 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0.0 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0.0 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0.0 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 28 8.0 122 184.7 0 0.0 0 -28 -8.0 -122 

H-007 53 14.5 352 77.6 0 0.0 0 -53 -14.5 -352 

Total   61.5       0.0     -61.5   

 

Table 53: Control Program 5 - Consolidated Treatment, Performance Summary – 4 Overflows 

  Baseline 2015 Consolidated Treatment 4 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0.0 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0.0 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0.0 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 28 8.0 122 112.7 1 0.5 0 -27 -7.5 -122 

H-007 53 14.5 352 53.2 1 0.3 1 -52 -14.2 -351 

Total   61.5       0.8     -60.7   

 

Table 54: Control Program 5 - Consolidated Treatment, Performance Summary – 8 Overflows 

  Baseline 2015 Consolidated Treatment 8 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0.0 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0.0 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0.0 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 

28 8.0 122 112.7 1 0.5 0 -27 -7.5 -122 

H-007 53 14.5 352 53.2 1 0.3 1 -52 -14.2 -351 

Total 
 

61.5 
   

0.8 
  

-60.7 
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Table 55: Control Program 5 - Consolidated Treatment, Performance Summary – 12 Overflows 

  Baseline 2015 Consolidated Treatment 12 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0.0 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0.0 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0.0 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 
28 8.0 122 106.0 3 0.6 1 -25 -7.4 -122 

H-007 53 14.5 352 40.7 3 0.7 1 -50 -13.7 -350 

Total 
 

61.5 
   

1.4 
  

-60.2 
 

 

Table 56: Control Program 5 - Consolidated Treatment, Performance Summary – 20 Overflows 

  Baseline 2015 Consolidated Treatment 20 Overflows Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

Treatment 

Rate 

(MGD) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0.0 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0.0 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0.0 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0.0 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0.0 0 0.0 0 -34 -20.5 -229 

Consolidated 

H-006 
28 8.0 122 52.3 7 3.5 2 -21 -4.5 -120 

H-007 53 14.5 352 15.7 10 3.4 5 -43 -11.1 -347 

Total 
 

61.5 
   

6.9 
  

-54.6 
 

 

Table 57: Control Program 5 - Harrison Summary Overflow Reduction 

  

Baseline 2015 

(MG) 

Control 

Program 5 

% Reduction 

from 2015 

Baseline 2050 

(MG)* 

% Reduction 

from 2050 

0 Overflows 61.5 0.0 100% 42.8 100% 

4 Overflows 61.5 0.8 99% 42.8 98% 

8 Overflows 61.5 0.8 99% 42.8 98% 

12 Overflows 61.5 1.4 98% 42.8 97% 

20 Overflows 61.5 6.9 89% 42.8 84% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 
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D.2.5.7 Control Program 5 Cost Summary 

The Class 5 (+100%, -50%) costs estimates for Control Program 5 are summarized in Table 58. 

 

Table 58: Control Program 5 – Consolidated End of Pipe, Cost Summary 

Control Program 5 - End of Pipe Treatment (Consolidated Sites) 

  Equivalent to Noted Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $118.6  $90.4  $90.4  $84.0  $57.4  

O&M Cost ($ Million) $1.0  $0.8  $0.8  $0.8  $0.6  

20-Yr Net Present Worth ($ Million) $134.1  $102.8  $102.8  $95.9  $66.8  
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D.2.6 Control Program 6 Sewer Separation 

D.2.6.1 Control Program 6 Description 

This control program constitutes constructing a new sanitary sewer system and converting the 

existing combined sewer into a storm sewer, for the entire combine sewer area. This would 

effectively remove Harrison from being a CSO community.  

The benefits of this alternative include: 

• Work remains in public right-of-way, no new land required 

• Opportunity for system renewal, reconstruction 

• Elimination of outfalls 

The challenges include:  

• Highly disruptive to roads and traffic 

• Need to redirect every sanitary service connection on each street 

• Possible stormwater controls and treatment in the future. 

• High expense 

D.2.6.2 Control Program 6 Analysis 

The system was modeled in the 2050 baseline InfoWorksICM model, by converting the combined 

sub-catchments into sanitary sub-catchments. 

D.2.6.3 Control Program 6 Institutional Issues 

The institutional issues surrounding Control Program 6 are typical of a large-scale construction 

project in an urban area.  While located in an urban area, construction of the facilities associated 

with this control program will require environmental permits.  Below is list of anticipated permits 

required: 

• Waterfront Development Permit 

• Flood Hazard Area Permit 

• USACE Nationwide 404 Permit 

• Local Permits  

• NJDEP Treatment Works Approval 

These permits are standard permits and while they must be obtained, they do not appear to have 

the potential to greatly extend the project schedule or add excessive risk to the project. 

In addition, it is noted that separating out stormwater flow may not be an effective long-term 

solution. This is because stormwater contributes to pollution of the receiving waters, and as such 

will eventually need to be treated or controlled. Under the NJDEP’s current enforcement practices, 

TSS removal would be required for the separate stormwater outfalls. Recently proposed 

stormwater regulations include increased treatment requirements for creating separately sewered 

areas that would greatly increase the costs and impacts of performing separation. 

D.2.6.4 Control Program 6 Implementability 

In terms of land acquisition, this alternative ranks highly, because the proposed work would be 

completed within the existing right-of-way. However, installation of separate sewers in Harrison 

would be challenging due to traffic impacts and space limitations. Such an undertaking will result 

in road closures across the city and resulting traffic redirection over the course of construction. 

Assuming this alternative will be implemented over the course of 30 years, this means that about 
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12 acres would need to be addressed each year.  Unlike the separation of H-004 and H-005, there 

is little likelihood the separation could be accomplished through redevelopment. Installation of 

new sanitary lateral connections to each residence and business and will be a very extensive 

undertaking.  

At least initially, the separate sewers would require minimal maintenance except for where 

siphons are required.  However, in the long term there would be two systems for the town to 

maintain rather than one. 

D.2.6.5 Control Program 6 Public Acceptance 

The construction required for sewer separation is large and invasive, making public acceptance of 

the project a significant concern. Installation of a new sanitary sewer system and connections will 

result in road closures and resulting impacts on traffic as well as access to local business and 

institutions during construction, which will not be received favorably by residents. This is also a 

very costly alternative, as such may not be preferred. 

Following construction, sewer separation might be preferable from the stand point of public 

acceptance since the resulting facilities would be underground.  

D.2.6.6 Control Program 6 Performance Summary 

The performance of Control Program 6 is summarized in Table 59. 

Table 59: Control Program 6 – Sewer Separation, Performance Summary 

  Baseline 2015 Baseline 2050 Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001 26 1.9 97 0 0.0 0 -26 -1.9 -97 

H-002 35 3.2 162 0 0.0 0 -35 -3.2 -162 

H-003 32 13.1 155 0 0.0 0 -32 -13.1 -155 

H-004 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006 28 8.0 122 0 0.0 0 -28 -8.0 -122 

H-007 53 14.5 352 0 0.0 0 -53 -14.5 -352 

Total   61.5     0.0     -61.5   

 

D.2.6.7 Control Program 6 Cost Summary 

The Class 5 (+100%, -50%) costs estimate for Control Program 6 are summarized in Table 60. 

Table 60: Control Program 6 – Sewer Separation, Cost Summary 

Control Program 6 - Sewer Separation 

  Equivalent to Noted Overflows per Year 

  0 4 8 12 20 

Capital Cost ($ Million) $180.7  NA NA NA NA 

O&M Cost ($ Million) $0.0  NA NA NA NA 

20-Yr Net Present Worth ($ Million) $180.7  NA NA NA NA 
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D.2.7 Control Program 7 Green Infrastructure 

D.2.7.1 Control Program 7 Description 

This control program consists of installing green infrastructure to provide storage or detention to 

contribute to meeting the overflow requirements. Green infrastructure (GI) refers to practices 

which reduce stormwater volume or flow rate by allowing the stormwater to infiltrate, be stored, 

or be treated by vegetation or soils. As mentioned previously, bioswales have been selected as the 

representative type of green infrastructure (GI) to evaluate for the purposes for model 

calculations.  The number of bioswales was determined by the amount of impervious to be 

treated.  However, the anticipated green infrastructure is expected to consist primarily of 

bioswales and permeable pavement, but the breakdown between the two technologies will 

depend on field conditions. If this alternative is selected for inclusion in the LTCP, further refining 

of types and specific locations of GI will be determined in future planning stages.  

 

D.2.7.2 Control Program 7 Analysis 

For purposes of evaluation, directing 2.5%, 5%, 7.5% and 10% of the impervious area within the 

combined sewer area to green stormwater infrastructure was evaluated.  However, evaluating 

fixed amounts of impervious to green stormwater infrastructure ignores whether such an 

approach is practical or technically feasible. Using the guidance documents previous discussed, an 

attempt was made to determine the maximum amount of impervious area that could be directed 

from impervious areas to green infrastructure. Experience from New York City has shown that the 

vast majority of sites identified through a desktop GIS study are deemed unsuitable once field 

investigations and geotechnical (infiltration) testing are conducted.  An analysis conducted of sites 

in one basin showed that of the sites identified at the planning level, only 17% were found suitable 

to proceed to construction.  As previously noted, the available data on soils and groundwater 

levels in Harrison indicate that ground conditions are likely not conducive to infiltrating green 

stormwater infrastructure, thus bioswales were assumed to be non-infiltrating and equipped with 

a sub-drain to drain back into the collection system. 

Suitability of a site for green infrastructure was determined at a high-level based on desktop 

studies of land use (Figure 51), areas of impervious cover (Figure 52), groundwater information 

(Figure 8) and publicly owned land (Figure 10). 
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Figure 51: Harrison Land Use Map 

 

Figure 52: Harrison Impervious Cover Map 
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As was shown in Section C.2.5,  the public right-of-way offers the best opportunity for green 

stormwater infrastructure.  Accordingly, a typical street segment within the city was examined to 

estimate the potential for implementing green stormwater infrastructure.  It is noted that much of 

the curb space is consumed with driveway entrance and walkways to houses with limited grass 

areas between the sidewalk and street, see Figure 10).  Many of the available areas between the 

sidewalk and street are also occupied by mature trees, which typically are not removed in order to 

install green stormwater infrastructure.   

Accordingly, it was assumed that only one bioswale could be installed per each side of the street 

segment (see Figure 53).  Hence, a typical street segment would have two bioswales (one on each 

side), and a typical street segment would have one on each side or four per block.  The typical 

bioswale is 20’x3’ and using a 15:1 loading ratio it would treat 900 sf of impervious area.  Through 

GIS analysis, it was determined the Town has approximately 256 street segments which result in 

512 bioswales.  Conservatively, applying a planning level to installation rate of 25% (versus 17% 

from New York City) results in 128 bioswales with a treatment area of 115,200 sf or 2.6 acres of 

impervious area treated.   

The other feasible green stormwater infrastructure practice is permeable pavement.  The 

recommended practice is to apply the permeable paving to parking lanes.  Again, referring to a 

typical street segment which is approximately 340 feet long.  It is assumed that the last 50 feet at 

either end of the block would be reserved for turning lanes, resulting in 240 linear feet of parking 

area available for permeable pavement on each  side of the street. The parking lane is assumed to 

be 6 feet wide for a total area of 2,880 sf per street segment.  Given the un certainty in 

groundwater and soil condition, it was assumed that only 10% of the Town is suitable for 

installation of permeable pavement, resulting in a maximum of 73,700 sf of permeable paving in 

the Town.  Applying the recommended loading ratio of 4:1, 294,800 sf or 6.8 acres of impervious 

area can be treated. 

 

Figure 53: Typical street segment with green stormwater infrastructure 

When combined, bioswales and permeable paving could treat 9.4 acres of impervious area  out 

345 acres of total impervious area in the existing combined sewer area, representing 2.7% of the 

total impervious area or approximately 10% of the modeled, directly connected impervious area.           
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Bioswales were modelled in the 2050 baseline InfoWorksICM model as a representative 20’x3’ unit 

with and 18” soil depth and 3.5’ storage layer.  This was input in the InfoWorksICM SUDS module 

(Figure 54) to create a typical green infrastructure unit to evaluate the impact that green 

infrastructure would have on the frequency and volume of CSO events. It can be seen from the 

representative figure (Figure 55) below that GI has a very minimal impact on both peak flow and 

volume mitigation. As such, it is understood that a high level of proliferation of GI is required to 

provide a significant improvement in CSO reduction.  

 

Figure 54: InfoWorks SUDS diagram 

 

 

Figure 55: Representative green infrastructure hydrograph 

 

D.2.7.3 Control Program 7 Institutional Issues 

Typically, the institutional issues associated with green stormwater infrastructure are minimal.  

Their construction would generally fall within the overall goals of the Town’s planning by providing 

additional green space.  Permit requirements would be minimal and may include the following 

based on the location of the green stormwater infrastructure. 

• Waterfront Development Permit if located in the waterfront zone 

• Local Permits, likely minimal requirements since project will be conducted by the Town 

• NJDEP Treatment Works Approval 

Additional permits and coordination may be required if green stormwater infrastructure is 

implemented on State or County property. 

Existing 

Hydrograph 
GI Hydrograph 
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D.2.7.4 Control Program 7 Implementability 

From a land acquisition standpoint, green infrastructure would rate highly for implementability. 

The intent is to site the green stormwater infrastructure in the public right-of-way which is owned 

by the Town. Accordingly, no land acquisition would be required. However, there are other 

implementability challenges associated with green stormwater infrastructure to be considered. As 

has been experienced by other entities such as New York City, there are myriad of field conditions 

that can prevent construction of green stormwater infrastructure on a site identified through a 

desktop study, including soil conditions, utility locations, and proximity to trees, building 

entrances, or bus stops. New York City implements a multi-layered planning approach consisting of 

desktop studies, field visits, utility mark outs and infiltration testing.  At each phase, many 

potential sites are eliminated due to factors not identified in the desktop study. This high level of 

attrition has been reflected in the estimate of green stormwater infrastructure proposed, in an 

effort to realistically reflect this implementability challenge. 

The long-term costs to maintain and operate these facilities would place an ongoing burden on the 

Town’s financial resources and workforce.  Green infrastructure requires frequent, but often lower 

skill personnel, rather than requiring additional training and skills as is the case with the other 

control programs. 

D.2.7.5 Control Program 7 Public Acceptance 

It is generally assumed that public acceptance of green stormwater infrastructure will be high 

since it serves as an amenity to the community.  This is likely true for implementation of bioswales 

as they provide additional green space and the construction footprint is relatively small.  The 

implementation of permeable pavement on which the green infrastructure alternative relies 

heavily may be less accepted by the public as the construction is more invasive. However, upon 

completion of the project, the area will closely resemble the existing condition. Accordingly, the 

likelihood of public acceptance for green stormwater infrastructure should be considered high. 

D.2.7.6 Control Program 7 Performance Summary 

The performance of Control Program 7 is summarized in Table 61 through Table 66.  Percent 

impervious expresses as the percent of modeled directly connected impervious area directed to 

green stormwater practices.  As noted previously it is estimated that 10% of the modeled directly 

connected impervious area, is the upper bound of what could be directed to green infrastructure.  

It is noted that when compared to the 2015 base it looks like green infrastructure provides a 

significant reduction in overflow volume, however the vast majority if the volume reduction is the 

result of planned sewer separation. For an indication of the performance when compared to the 

2050 baseline which shows the direct impact of the green infrastructure refer to Table 66 and 

Table 69  

  

                                                 June 2019
Regional DEAR Appendix Page 369 of 918 



Town of Harrison 
Evaluation of Alternatives Report 

121 

 

Table 61: Control Program 7 – Green Stormwater Infrastructure, Performance Summary – Treatment of 2.5% Impervious  

  Baseline 2015 Green Infrastructure 2.5% Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 25 2.2 75 -10 -1.0 -86 

H-003A 32 13.1 155 33 12.8 107 1 -0.4 -48 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 105 -1 -1.0 -17 

H-007A 53 14.5 352 50 19.3 345 -3 4.8 -7 

Total   61.5     42.7     -18.8   

Note CSO volume reduction is 0.1 MG when planned separations are excluded. 

Table 62: Control Program 7 – Green Stormwater Infrastructure, Performance Summary – Treatment of 5% Impervious 

  Baseline 2015 Green Infrastructure 5% Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 25 2.2 77 -10 -1.0 -84 

H-003A 32 13.1 155 33 12.7 107 1 -0.4 -49 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 105 -1 -1.0 -17 

H-007A 53 14.5 352 49 19.2 344 -4 4.7 -7 

Total   61.5     42.6     -18.9   

Note CSO volume reduction is 0.2 MG when planned separations are excluded. 

Table 63: Control Program 7 – Green Stormwater Infrastructure, Performance Summary – Treatment of 7.5% Impervious 

  Baseline 2015 Green Infrastructure 7.5% Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 24 2.2 77 -11 -1.0 -84 

H-003A 32 13.1 155 33 12.7 107 1 -0.4 -49 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 103 -1 -1.0 -19 

H-007A 53 14.5 352 49 19.1 344 -4 4.6 -8 

Total   61.5     42.5     -19.0   

Note CSO volume reduction is 0.3 MG when planned separations are excluded. 
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Table 64: Control Program 7 – Green Stormwater Infrastructure, Performance Summary – Treatment of 10% Impervious 

  Baseline 2015 Green Infrastructure 10% Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 59 -1 -0.5 -39 

H-002A 35 3.2 162 24 2.2 75 -11 -1.0 -86 

H-003A 32 13.1 155 33 12.7 107 1 -0.4 -49 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 103 -1 -1.0 -19 

H-007A 53 14.5 352 49 19.1 341 -4 4.6 -11 

Total   61.5     42.5     -19.1   

Note CSO volume reduction is 0.4 MG when planned separations are excluded. 

Table 65: Control Program 7 – Green Stormwater Infrastructure, Performance Summary – Treatment of 15% Impervious 

  Baseline 2015 Green Infrastructure 15% Change 

Outfall 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

# of 

Events 

Volume 

(MG) 

Duration 

(HR) 

H-001A 26 1.9 97 25 1.5 58 -1 -0.5 -40 

H-002A 35 3.2 162 24 2.2 75 -11 -1.0 -86 

H-003A 32 13.1 155 32 12.6 106 0 -0.5 -49 

H-004A 10 0.3 6 0 0.0 0 -10 -0.3 -6 

H-005A 34 20.5 229 0 0.0 0 -34 -20.5 -229 

H-006A 28 8.0 122 27 7.0 103 -1 -1.0 -19 

H-007A 53 14.5 352 49 19.0 327 -4 4.5 -25 

Total   61.5     42.3     -19.2   

Note CSO volume reduction is 0.5 MG when planned separations are excluded. 

 

Table 66: Control Program 7 - Harrison Summary Overflow Reduction 

  

Baseline 

2015 (MG) 

Control 

Program 7 

% Reduction 

from 2015 

Baseline 

2050 (MG)* 

% Reduction 

from 2050 

2.5% Impervious 61.5 42.7 30.5% 42.8 0.2% 

5% Impervious 61.5 42.6 30.7% 42.8 0.4% 

7.5% Impervious 61.5 42.5 30.9% 42.8 0.7% 

10% Impervious 61.5 42.5 31.0% 42.8 0.9% 

15% Impervious 61.5 42.3 31.3% 42.8 1.2% 

*Note 30.4% reduction in annual overflow volume due to planned project incorporated in 2050 

baseline. 
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D.2.7.7 Control Program 7 Cost Summary 

The Class 5 (+100%, -50%) cost estimates for Control Program 7 are summarized in Table 67. 

Table 67: Control Program 7 – Green Infrastructure, Cost Summary 

 Control Program 7 - Green Infrastructure 

  % of Impervious Area Managed  

  2.5% 5% 7.50% 10% 15% 

Capital Cost ($ Million) $1.8  $3.7  $5.5  $7.4  $11.0  

O&M Cost ($ Million) $0.3  $0.5  $0.8  $1.0  $1.6  

20-Yr Net Present Worth ($ Million) $5.8  $11.6  $17.5  $23.3  $34.9  
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D.2.8 Summary of Cost Opinions 

D.2.8.1 Anticipated LTCP Costs 

The Class 5 (+100%, -50%) 20-year net present worth cost opinions for the various alternatives are 

summarized in below in Table 68.  The reduction in CSO volume for each control plan is 

summarized in Table 69 and the net present worth costs normalized by gallon of CSO reduction 

are summarized in Table 70. 

Table 68: 20-Year net present worth for all control plans 

 NPW Summary - Overflows per Year ($M) 

Control Plan 0 4 8 12 20 

1) Point Storage $88 $63 $61 $48 $40 

2) Consolidated Storage $78 $59 $58 $47 $41 

3) Tunnel $160 $152 $146 $142 $139 

4) Treatment (Individual Sites) $174 $136 $134 $128 $96 

5) Consolidated Treatment $134 $103 $103 $96 $67 

6) Sewer Separation $181 NA NA NA NA 

  NPW Summary - % of Impervious Area Managed ($M) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $6 $12 $18 $23 $35 

 

Table 69: Summary of CSO volume reductions for control programs relative to 2050 baseline 

 Volume Reduction per # of Overflows/Year (MG) 

Control Plan 0 4 8 12 20 

1) Point Storage 42.8 38.3 38 32 26.2 

2) Consolidated Storage 42.8 39 38.8 33 29.4 

3) Tunnel 42.8 41.7 38.9 33.5 27.8 

4) Treatment (Individual Sites) 42.8 42 42 41.5 36.1 

5) Consolidated Treatment 42.8 42 42 41.4 35.9 

6) Sewer Separation 42.8 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure 0.1 0.2 0.3 0.4 0.5 
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Table 70: Net present worth costs normalized by gallon of CSO reduction 

 Cost per Gallon of CSO Volume Reduction ($/gal) 

Control Plan 0 4 8 12 20 

1) Point Storage $2.1 $1.7 $1.6 $1.5 $1.5 

2) Consolidated Storage $1.8 $1.5 $1.5 $1.4 $1.4 

3) Tunnel $3.7 $3.6 $3.8 $4.2 $5.0 

4) Treatment (Individual Sites) $4.1 $3.2 $3.2 $3.1 $2.6 

5) Consolidated Treatment $3.1 $2.4 $2.4 $2.3 $1.9 

6) Sewer Separation $4.2 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $58 $58 $58 $58 $70 

 

D.2.8.2 Costs Including Future Baseline 

The Town of Harrison has undertaken separation work through redevelopment as previously 

discussed, and anticipates additional separation work to be accomplished through planned 

redevelopment as discussed earlier in this report.  The costs of these separation projects are borne 

through the Town directly or indirectly through a variety of payment methods.  They represent a 

significant investment of political capital as agreements with the developers to undertake the 

separation represent concessions and investments the developers were not required to make 

elsewhere.  Accordingly, the Town should receive credit towards their LTCP for the cost of these 

improvements.  These costs were not included in the analysis presented in the prior sub-section 

because the intent was to show the impact of funds expended by the Town directly on the 

reduction of CSO volumes and frequencies.  Including the separation work would tend to obscure 

the true costs of removing additional CSO volume from the future baseline. 

Presented below in Table 71 through Table 73 are the alternatives’ costs including the estimated 

capital cost of $41.7 M to account for the value of the planned separations.  As can be seen by 

comparing Table 70 and Table 73 including the planned separations greatly alters the costs 

normalized by gallon of CSO removed during the Typical Year.  Accordingly, these costs are 

presented for reference purposes only, and should not be used to evaluate the effectiveness of a 

particular control program. 

Table 71: 20-Year net present worth for all control plans Including Planned Separations Costs 

 NPW Summary - Overflows per Year ($M) 

Control Program 0 4 8 12 20 

1) Point Storage $130 $105 $102 $90 $82 

2) Consolidated Storage $120 $100 $99 $88 $83 

3) Tunnel $202 $193 $188 $183 $180 

4) Treatment (Individual Sites) $216 $178 $175 $170 $137 

5) Consolidated Treatment $176 $144 $144 $138 $108 

6a) Sewer Separation $222 NA NA NA NA 

  NPW Summary - % of Impervious Area Managed ($M) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $47.5 $53 $59 $65 $77 
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Table 72: CSO Volume Reduction Including Planned Separations 

 Volume Reduction per # of Overflows/Year (MG) 

Control Program 0 4 8 12 20 

1) Point Storage 61.5 57 56.7 50.7 44.9 

2) Consolidated Storage 61.5 57.7 57.5 51.7 48.1 

3) Tunnel 61.5 60.4 57.6 52.2 46.5 

4) Treatment (Individual Sites) 61.5 60.7 60.7 60.2 54.8 

5) Consolidated Treatment 61.5 60.7 60.7 60.1 54.6 

6) Sewer Separation 61.5 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure 18.8 18.9 19 19.1 19.2 

 

Table 73: Net present worth costs normalized by gallon of CSO reduction Including Planned Separations 

 Cost per Gallon of CSO Volume Reduction ($/gal) 

Control Program 0 4 8 12 20 

1) Point Storage $2.1 $1.8 $1.8 $1.8 $1.8 

2) Consolidated Storage $1.9 $1.7 $1.7 $1.7 $1.7 

3) Tunnel $3.3 $3.2 $3.3 $3.5 $3.9 

4) Treatment (Individual Sites) $3.5 $2.9 $2.9 $2.8 $2.5 

5) Consolidated Treatment $2.9 $2.4 $2.4 $2.3 $2.0 

6) Sewer Separation $3.6 NA NA NA NA 

  Volume Reduction for Impervious Area Managed (MG) 

  2.50% 5% 7.50% 10% 15% 

7) Green Infrastructure $2.5 $2.8 $3.1 $3.4 $4.0 

 

D.3 PRELIMINARY ALTERNATIVES  

 

D.3.1 Evaluation Factors 

The Control Programs were evaluated on a number of factors which include: 

• Cost – Costs were normalized by $/gal of annual CSO reduction based on the Typical Year 

and level of control corresponding to 4 overflows and 10% of directly connected 

impervious areas directed to green stormwater infrastructure.  Cost is a primary driving 

factor and was assigned a weighting of 25% of the overall score. The following ratings 

were assigned based on the normalized cost. 

o 5: $0-$1.00 per gallon of CSO removed 

o 4: $1.00-$2.00 per gallon of CSO removed 

o 3: $2.00-$3.00 per gallon of CSO removed 

o 2: $3.00-$4.00 per gallon of CSO removed 
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o 1: over $4.00 per gallon of CSO removed 

• CSO Reduction – Since the outfalls in Harrison all discharge to the Passaic River along a 

relatively short reach, it is appropriate to consider the overall reduction achieved by the 

control alternatives.  For evaluation purposes the CSO reduction achieved through the 

Future Baseline resulting from the separation of Outfall 004A and the planned separation 

of Outfall 005A, as well at the increase at 007A from anticipated system upgrades 

represent approximately 18.7 MG of net CSO removal, which is used to establish the lower 

bound for performance.  CSO reduction volumes were based on the Typical Year.  CSO 

reduction was considered a key factor and was assigned a weighting of 15%. The following 

ratings were applied to the CSO volume reductions: 

o 5: over 50 MG of CSO volume reduction in the Typical Year 

o 4: 45 MG - 50 MG of CSO volume reduction in the Typical Year 

o 3: 35 MG - 45 MG of CSO volume reduction in the Typical Year 

o 2: 25 MG - 35 MG of CSO volume reduction in the Typical Year 

o 1: under 25 MG of CSO volume reduction in the Typical Year 

• CSO Frequency – The frequency of overflow is an important metric both in regard to 

regulatory compliance under the Presumptive Approach and in terms of public 

acceptance.  Since overflow frequency is closely related to overflow volume, it is assigned 

a weighting of 15%.  The following ratings were applied to the CSO volume reductions: 

o 5: 4 or fewer overflows during the Typical Year 

o 4: 5 to 8 overflows during the Typical Year 

o 3: 9 to 12 overflows during the Typical Year 

o 2: 13 to 20 overflows during the Typical Year 

o 1: over 20 overflows during the Typical Year 

• Institutional Issues (Permitting) – Institutional issues, particularly permitting, can have a 

significant impact on a project, particularly the schedule of design which can then delay 

the commencement of construction.  If institutional issues cannot be overcome, the 

project may need to be redesigned, potentially affecting not just the schedule, but the 

cost.  Experience has shown for important projects, such as CSO LTCP, institutional issues 

can generally be overcome due to the overall need for the project.  Accordingly, 

institutional issues are assigned a weighting of 15%.  The following ratings were assigned 

to institutional issues: 

o 5: high possibility to delay project by more than six months and impact budget by 

10% or more. 

o 4: medium possibility to delay project more than six months and impact budget by 

more than 5%. 

o 3: medium possibility to delay project less than six months and impact budget by 

5%. 
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o 2: small possibility of delay in schedule less than six months. 

o 1: Unlikely to impact schedule or budget. 

• Implementability – High level planning studies such as LTCP must formulate plans based 

on incomplete information.  Unexpected factors such as poor soil condition and conflicts 

with unknown existing infrastructure can impact a project’s schedule and budget.  

Accordingly, implementability was assigned a weighting of 15%.  The following ratings 

were assigned to implementability: 

o 5: high possibility to delay project by more than six months and impact budget by 

10% or more. 

o 4: medium possibility to delay project more than six months and impact budget by 

more than 5%. 

o 3: medium possibility to delay project less than six months and impact budget by 

5%. 

o 2: small possibility of delay in schedule less than six months. 

o 1: Unlikely to impact schedule or budget. 

• Public Acceptance – Public acceptance of an alternative is largely based on experience 

which guides anticipated public reaction.  These reactions can change as demographic and 

economic changes occur as well as overall societal attitudes towards the environment 

develop.  Public acceptance is an important criterion, but ultimately the Towns obligations 

are driven by the permit requirements, accordingly, public acceptance is assigned a 

weighting of 15%.  The following ratings were applied to the anticipated public 

acceptance. 

o 5: Public would welcome and support proposed plan. 

o 4: Public would accept proposed plan, but not provide external support. 

o 3: Public objects to proposed plan but takes minimal action. 

o 2: Public objects to proposed plan, and actively opposes. 

o 1: Strong public opposition, including legal challenges 

Each of the seven control programs was rated as per the above criteria.  To provide a more concise 

comparison each control program was rated for the level of control corresponding to four 

overflows in the Typical Year.  This is not a decision-making matrix, but rather a tool to provide a 

relative comparison between the control programs.  For Control Program 7, green stormwater 

infrastructure, the results for 10% of modeled directly connected impervious were presented 

which is closest to the estimated maximum amount of green infrastructure that can be formally 

attributed to the LTCP.  Green infrastructure does not achieve the desired level of control in terms 

of volume reduction or reduction in CSO frequency.  However, it does provide a volume reduction, 

and it is anticipated, that if included in the LTCP, it would additive to other control programs.  The 

results of the rating process are summarized in Table 74. 
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Table 74: Summary Rating of Control Programs 

Control Program Cost 

CSO 

Volume 

Reduction 

CSO 

Frequency 

Reduction 

Institutional 

Issues 

Implement-

ability 

Public 

Acceptance 

Weighted 

Score 

1) Point Storage 4 5 5 3 1 2 3.40 

2) Consolidated 

Storage 
4 5 5 4 3 3 4.00 

3) Tunnel Storage 2 5 5 4 2 2 3.20 

4) End of Pipe 

Treatment 
2 5 5 2 1 1 2.60 

5) Consolidated End 

of Pipe Treatment 
3 5 5 2 3 2 3.30 

6) Sewer Separation 1 5 5 3 2 2 2.80 

7) GI - 10% of 

Impervious 
1 1 1 5 4 5 2.65 

Weighting 25% 15% 15% 15% 15% 15% 100% 

 

D.3.2 Regulatory Compliance 

Six of the seven control plans formulated were sized to provide regulatory compliance with the 

Presumptive Approach requirement for 4 overflows during the Typical Year. The proposed 

separation projects the Town has completed since 2015 and that it intends to take through 

redevelopment provides a reduction of 18.7 MG which provides adequate reduction in overflow 

volume to achieve 85% capture.  As discussed, the performance of the Harrison facilities was 

coordinated with the other PVSC CSO Group’s interceptor communities.  The reader is referred to 

the Main Report for additional discussion of regulatory compliance with the hydraulically 

connected system as required by the Permit. 

D.3.3 Preliminary Alternatives 

The decision to select alternatives will take place during the next phase of the permit from July 1, 

2019 to June 1, 2020.  The selected plan may include one of the Control Programs evaluated, it 

may consist of a combination of Control Programs or include items not discussed in this report.  

The LTCP selection will not be just the outcome of an engineering evaluation, but may be 

influenced by the community’s ability to afford the alternative, political considerations, 

environmental justice, public acceptance, and the community’s long-term planning and policy 

decisions relating to potential future CSO permitting actions. While no decisions are being made at 

this time, the overall ratings in Table 74, indicate that in general options that include consolidation 

may be preferable to options that address each outfall individually and that storage options may 

be preferable to end of pipe treatment options.  Green infrastructure does not meet the required 

control levels but could be implemented to supplement other technologies or apart from the 

LTCP. 
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SECTION A INTRODUCTION 

This Jersey City Municipal Utilities Authority (JCMUA) Development and Evaluation of Alternatives 
Report (Alternatives Report) was prepared in accordance with the requirements of the JCMUA’s 
Surface Water Renewal Permit No. NJ0108723 (Permit), which regulates discharges from the JCMUA’s 
combined sewer system (CSS). This Alternatives Report is part of the JCMUA’s Long Term Control Plan 
(LTCP) process for combined sewer overflow (CSO) control, which will culminate with the 
implementation of a set of CSO control measures, as approved by the New Jersey Department of 
Environmental Protection (NJDEP). 

The JCMUA Alternatives Report is a subset of a regional Development & Evaluation of Alternatives 
Report that was prepared and coordinated by the Passaic Valley Sewerage Commission (PVSC). The 
PVSC regional report, including this JCMUA Alternatives Report as an appendix, was prepared as a 
cooperative effort between PVSC and the eight other CSO Permittees identified in this JCMUA 
Alternatives Report.  

The objectives of this JCMUA Alternatives Report are as follows:   

 
 to reflect the development and evaluation of the CSO abatement alternatives as they pertain to 

the specific site conditions and other influencing factors within Jersey City (the City) and to 
certain other areas outside Jersey City served by the JCMUA, except where various regional 
alternatives were considered; 

 to provide information that can be used for future coordination with the Bayonne and North 
Bergen CSO permittees to develop one regional alternative; 

 to consider existing and future conditions as they pertain to the development of alternatives; 

 to describe various CSO abatement alternatives that were considered by the JCMUA for Jersey 
City based upon its specific site conditions and other factors; 

 to screen a broad list of alternatives into a short list of alternatives that are determined to be 
most suitable for Jersey City specific site conditions and other influencing factors; 

 to develop, through a more detailed evaluation process that includes performing model 
simulations of the various alternatives, the preliminary sizes and locations of those technologies 
that were determined to provide feasible solutions to address the CSO Permit requirements and 
JCMUA needs; 

 to evaluate the performance of the short-listed CSO alternatives that were determined to be 
most advantageous. This includes estimating Jersey City’s CSO percent volume captured, the 
reduction in number of overflows, and the reduction of overall CSO volume discharge as it 
pertains to the CSS drainage area owned and operated by the JCMUA; and 

 to evaluate the alternatives and various combinations of the alternatives that present the most 
favorable evaluation results based on but not limited to siting, institutional issues, 
implementability, public acceptance, performance, and life cycle costs. 
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SECTION B FUTURE CONDITIONS 

B.1 INTRODUCTION 
Future conditions and their potential impacts need to be considered for a complex planning project 
such as the JCMUA’s LTCP.  The primary future conditions considered for this LTCP are as follows:   

 population growth within the municipal boundaries of Jersey City 

 the JCMUA’s planned future projects over the next five years 

 the JCMUA’s future dry weather flows up to the design year 2050 

 tidal elevations extrapolated for the design year 2050 

B.2 PROJECTIONS FOR POPULATION GROWTH 
The population changes in Jersey City over time are shown in Table B.2-1. The population projection 
for 2050 uses the growth rate indicted by the North Jersey Transportation Planning Authority (NJTPA). 

Table B.2-1 Population Estimates for Jersey City 
 

Year Population 

Annual 
percent 

change since 
last estimate 

Percent 
change since 

1990 
Source 

1990 228,537   0.0% US Census 
2000 240,055 0.5% 5.0% US Census 
2010 247,597 0.3% 8.3% US Census 

2013 251,384 0.5% 10.0% 
American 
Community 
Survey (ACS) 

2018 270,753 1.5% 18.5% US Census 
 

2050 
 

399,000 1.2% 75% 
NJTPA 1.2% 
annual 
growth 

 

B.3 PLANNED PROJECTS 
 The following JCMUA projects currently are underway or are planned for future implementation: 

 As required by Consent Decree, JCMUA is proceeding with the Phase V, VI, and VII sewer 
replacement projects for the replacement of over 71,700 linear feet of combined sewers that 
have a structural rating of 4 or 5, which indicates that they are at risk of potential failure within 
five to ten years. 

 Reconditioning the Claremont/Carteret Regulator Chamber and associated hardware. 
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 An internal dive inspection on the 96” outfall on Thomas McGovern Drive and the 
Claremont/Carteret 96” and 72” combined sewers. 

 National Water Main is cleaning the combined sewers on Grand Street between Fairmount 
Street & Hudson Street. 

 JCMUA’s contractor is replacing the 18” combined sewer on Van Winkle Avenue between 
Kennedy Blvd. & Senate Street. 

B.4 PROJECTED FUTURE WASTEWATER FLOWS 
Current average dry weather flows in Jersey City are 34 MGD.  By 2050, this average daily flow is 
projected to increase to 50.2 MGD.  This flow projection is based upon the projected population 
growth, as estimated based on annual population growth rates from the NJTPA, only, and does not 
include the addition of significant industrial or commercial flows. 

B.5  PROJECTED TIDAL & SEA LEVEL CHANGES DUE TO CLIMATE CHANGE 
Tidal depth data for the typical year (2004) was obtained from the National Oceanic and Atmospheric 
Administration (NOAA). In consideration of sea level changes due to climate change, the projected 
tidal depth of 2050 is based on the historical long-term linear trend at the Battery station located in 
Battery Park in New York City. 

Figure B.5-1, below, shows the projected monthly mean sea level at the Battery from 1856 to 2018 
without the regular seasonal fluctuations due to coastal ocean temperatures, salinities, winds, 
atmospheric pressures, and ocean currents. The long-term linear trend also is shown. According to 
NOAA, the relative sea level trend is an increase of 0.94 feet in 100 years.  

Figure B.5-1 Relative Sea Level Trend 8518750 the Battery, New York 

 

Source: https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8518750 

Based on the relative sea level trend reported by NOAA, the sea level rise from 2004 to 2050 is 
extrapolated to be 0.43 feet. An addition of 0.43 feet is applied to each time step of the 2004 tidal 
time series to predict the 2050 tidal time series used in the model to simulate the receiving water 
body boundary in 2050. Based on the model simulation results, the number of overflows decreases by 
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only 1 from 60 to 59 with 2050 predicted time series for base model. Therefore, the impact of sea 
level rise on CSO overflow is not considered for all the alternatives model simulation. 
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SECTION C SCREENING OF CSO CONTROL TECHNOLOGIES 

C.1 INTRODUCTION 
This section provides background and descriptions of the CSO control technologies that were 
considered for the JCMUA service area and introduces the unique conditions of the JCMUA CSS 
assessed to identify the effectiveness of the alternatives considered.  

C.2 SOURCE CONTROL 
The United States Environmental Protection Agency (EPA) defines source controls as those that impact 
the quality or quantity of runoff entering the combined sewer system. Source control measures can 
reduce volumes, peak flows, or pollutant discharges and may decrease the need for more capital-
intensive technologies downstream in the CSS. However, source controls typically require a high level 
of effort to implement on a scale that can achieve a measurable impact. Source controls discussed in 
the following sections include both quantity control and quality control measures. Specifically, the 
source control measures considered for JCMUA include green infrastructure, stormwater 
management, and public outreach. 

C.2.1 Green Infrastructure 
A variety of factors were considered to evaluate the implementation of green infrastructure in Jersey 
City. The selected green infrastructure technology will need to be both visually appealing and effective 
at retaining at least 1 inch of rainwater from the designated treatment area. The green infrastructure 
technologies that were initially were roadside rain gardens/ bioswales, and tree pits. These 
technologies can be effective for both stormwater quantity control and stormwater quality control. 

Roadside rain gardens/bioswales are flexible in that they can be designed to operate in a variety of 
locations and treat rainwater in a large impervious area. This technology is proven to be effective in 
certain applications. Roadside raingardens/bioswales are being implemented at large scales in cities 
such as New York City and Philadelphia. Given the design flexibility and the positive results in other 
cities, roadside rain gardens were chosen for further evaluation as a green infrastructure technology 
alternative.   

Tree pits are another example of a green infrastructure alternative that is flexible and easy to 
implement. A tree pit allows stormwater to be absorbed by the soil and tree. Tree pits can be 
implemented in the City in accordance with City requirements, where space allows. The width of the 
sidewalk and the distance to electrical overhead wiring are factors that limit the variety of species of 
trees that can be successfully planted. For example, trees such as the Canadian Serviceberry 
(Amelanchier canadensis) are recommended for installation on narrow streets and under power lines. 
Tree pits are a flexible green infrastructure technology that were further evaluated as an alternative. 

C.2.2 Stormwater Management 
Stormwater management controls consist of measures designed to capture, treat, or delay 
stormwater prior to entering the CSS. Under Jersey City’s Stormwater Management Program Criteria, 
Jersey City is a Tier A municipality due to its population of over 100,000 people. Therefore, Jersey City 
is required to maintain a Stormwater Management Plan, which includes Jersey City’s ordinance 
requirements regarding control of stormwater. 
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C.2.2.1 Catch Basin Modification (Floatables Control) 
One example of a stormwater management control that has been implemented in Jersey City is 
modifications to catch basins. Catch basins in Jersey City have been modified to include an inlet grate 
or plate that covers the traditionally large curb openings. This modification prevents large floatables 
from entering the CSS by reducing the amounts of street litter and debris that enter the catch basins. 
A potential disadvantage of catch basin outlet modifications and other insert-type devices is the fact 
that retained materials could clog the outlet if cleaning is not performed regularly (and cause ponding 
in streets). To prevent this from becoming an issue, Jersey City performs bi-weekly street cleaning. 

C.2.3 Public Outreach Program 
Public education and outreach are non-structural control measures aimed at limiting the negative 
effects of certain human behaviors on the CSS. Promoting certain human actions and discouraging 
others can impact the quality and quantity of water discharged to the receiving waterbodies. Jersey 
City has many beneficial programs, such as Adopt a Catch Basin, which help educate both students 
and the community about the Jersey City CSS. Jersey City and the JCMUA also hold community 
meetings throughout the city to educate the community about the CSS and the City’s plans for the 
CSS.  Such public outreach programs are discussed in greater detail in the Public Participation Process 
Report, May 2018, by PVSC on behalf of the group of participating permittees, of which the JCMUA is 
a member. 

C.2.3.1 Catch Basin Stenciling 
Stenciling consists of marking catch basins with symbols or text such as, "'Drains to the River". This 
measure can help increase public awareness of how the CSS works and discourage the public from 
dumping trash into the CSS. Jersey City takes stenciling a little further with its Adopt a Catch Basin 
program; adopted catch basins often have colorful murals of aquatic life painted on them to show that 
the CSS is connected to the water ways. 

C.3 INFILTRATION AND INFLOW CONTROL 
Excessive infiltration and inflow (I/I) can consume the hydraulic capacity of a collection system and 
increase overall operations and maintenance (O&M) costs. Inflow comes from sources such as roof 
drains, manhole covers, cross connections from storm sewers, catch basins, and surface runoff which 
enter the CSS by design. Within a CSS, surface drainage is the primary source of inflow. Infiltration 
refers to groundwater that seeps into the CSS through leaking pipe joints, cracked pipes, manholes, 
and other similar sources. The flow from infiltration tends to be constant, but at a lower volume than 
that of inflow. 

Identifying I/I sources is labor intensive and requires specialized equipment. Significant I/I reductions 
can also be difficult and expensive to achieve. I/I reduction for combined sewers provides limited 
gains, since water tends to find another way into the system. However, the benefit of a good I/I 
control program is that it can save money by extending the life of the system, reducing the need for 
expansion, and lowering pumping and treatment costs.  
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C.4 SEWER SYSTEM OPTIMIZATION 
The JCMUA has implemented a continuous program to optimize its sewer system that includes but is 
not limited to the following: 

 The addition of two tide gates in series at each regulator outfall to reduce tidal inflow and 
prevent inadvertent tidal inflow leakages through tide gate redundancy 

 Regular tide gate and Brown and Brown CSO regulator gate maintenance by JCMUA operations 
crews 

 Periodic overhauls of tide gate gasket seals and the Brown and Brown regulator gates at each 
regulator 

 Raising weir elevation whenever possible to obtain the highest inline storage in the sewers 

These Items were first addressed between 2000 and 2004 as a result of the “JCMUA CSO Corrections 
Project and have been addressed again once every few years as deemed necessary by the JCMUA staff 

C.4.1 Increased Storage Capacity in the Collection System 
The JCMUA has taken measures to increase storage capacity in the collection system (i.e. increase 
inline storage). This started in 2000 with the designs of the netting facilities under Phases I and II of 
the “JCMUA CSO Correction Project, 1999,” which also included several CSO regulator modifications 
for CSO abatement. During the various phases of the CSO Correction Project, the weirs at the 
Secaucus (RW1), Claremont/Carteret (RE 3/4), York (RE-11), and 18th Street (RE-19) regulators were 
raised to maximize inline storage in the combined sewers. 

C.5 STORAGE 
The objective of a storage alternative is to reduce overflows by capturing and storing wet weather 
flows within the system. Once the wet weather event subsides, the captured combined sewage will be 
pumped back into the system where it will be conveyed to the publicly owned treatment works 
(POTW) facility.  A storage facility is sized to handle a certain quantity of flow. If a storm exceeds the 
design capacity of the storage system, the first flush, or the most hazardous combined sewage, will be 
captured and the remaining portion, which would be primarily stormwater, will overflow to the 
receiving waterbody. Storage technologies typically have high construction and O&M costs compared 
to other CSO control technologies, but they are a very reliable means of achieving CSO control goals. 
Inline storage, deep tunnels, and storage tanks, which are various types of storage technologies, were 
evaluated for Jersey City. 

C.5.1 Inline Storage 
Inline storage takes advantage of storage within the existing CSS pipes. In the past, the JCMUA 
increased inline storage by incrementally raising weir elevations until inline storage capacity was 
reached. Further raising the weir elevations would exacerbate street flooding. Therefore, inline 
storage as a CSO control technology was not further considered.  
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C.5.2 Tunnels 
Tunnels were evaluated as a storage alternative in Jersey City. Tunnels are advantageous because they 
do not take up valuable aboveground area in the City, where land is very expensive. Tunnels will also 
be drilled about 100 feet below ground so they would not disturb any existing infrastructure or 
utilities. The east and west tunnel will be connected to the east and west side outfalls respectively by 
drop down shafts. Tunnels usually have a high overall cost, but their cost per million gallons of storage is 
reasonable compared to other storage technologies. Due to the relatively low cost per unit of storage 
and low conflicts with existing infrastructure, it was determined that a tunnel alternative was worth 
further analyzing for Jersey City. 

C.5.3 Storage Tanks 
Another technology for off-line storage of combined sewage is storage tanks/shafts, which 
temporarily store combined sewage during wet weather events until the downstream CSS and 
treatment facility have restored capacity. Implementation of this technology involves construction of 
large storage tanks directly upstream of existing outfalls. The storage tanks are covered, underground 
structures that typically include odor control facilities. A dewatering pump at each tank conveys the 
combined sewage through a force main back to the existing interceptor sewer after each wet weather 
event. To prevent flooding of upstream systems, the storage tanks are equipped with an overflow to 
discharge combined sewage to the receiving water body if the captured volume of combined sewage 
exceeds the available storage in the tank. 

The use of storage tanks, sized to allow a targeted number of overflows per year, can effectively limit 
the quantity and frequency of CSOs. This technology can be implemented incrementally, with 
prioritization for construction of storage tanks in locations with more significant water quality 
concerns or flooding issues. Drawbacks of this technology include the relatively large land area 
requirements, high construction and O&M costs, and potential odor issues. 

The April 2007 Cost and Performance Analysis Report (2007 Report) that was prepared for the JCMUA 
by Malcolm Pirnie, Inc. (now Arcadis) evaluated two options for off-line storage tanks: nine “grouped” 
tanks (each of the nine tanks serves one or more outfalls) and twenty-one individual tanks (one tank 
for each outfall). The 2007 Report concluded that the nine grouped tanks option was more cost 
effective than the individual tanks option. Therefore, the current report only evaluates the nine 
grouped tanks option as an alternative. 

C.6 STP EXPANSION OR STORAGE AT THE PLANT 
CSOs potentially can be reduced by increasing the treatment capacity of the plant.  The plant 
expansion allows a larger portion of wet weather flows to be directed to the treatment plant instead 
of being discharged to receiving waterbodies. Increasing the portion of flows that is directed to the 
treatment plant cannot entirely achieve CSO abatement controls because the existing interceptors 
cannot convey sufficient wet weather flows to the East and West Side Pump Stations to achieve 85% 
capture, one of the Presumption criteria approaches listed in the US EPA CSO Control Policy.  
However, increasing the flow capacity of the East and West Side Pump Stations may reduce the size of 
other technologies that are being evaluated in Section D of this report and may remain on the 
alternatives short list to explore further cost saving impacts during the final selection process in 2019 
or 2020.      
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C.7 SEWER SEPARATION 
Sewer separation refers to conversion of the CSS into separate stormwater and sanitary systems. This 
can involve construction of a new stormwater conveyance system and utilization of the existing CSS 
for sanitary only, or vice versa. Sewer separation eliminates the occurrence of combined sewage back-
ups into streets or basements. In a complete sewer separation scenario, sanitary flows would be 
conveyed to the treatment plant during wet weather and dry weather and stormwater flows would 
discharge directly to receiving waterbodies. Complete sewer separation meets water quality goals by 
significantly reducing the quantities of fecal coliform and other bacteria that enter receiving waters; 
complete sewer separation is considered the only technology that can achieve zero combined sewer 
overflows. However, complete sewer separation is costly and disruptive to the public, especially in 
highly dense urban areas such as Jersey City. Partial sewer separation in critical areas that are 
susceptible to flooding can be beneficial and cost effective. The JCMUA has performed various sewer 
separation projects since the mid-2000’s on Washington Street and Essex Street. 

C.8 TREATMENT OF CSO DISCHARGE 
JCMUA evaluated several treatment options to manage compliance with NJPDES General Permit 
guidelines for its CSS along with the EPA Guidance for Long Term Control Plans. The evaluation 
considered the following abatement technologies (all of which are discussed in greater lengths in the 
PVSC CSO Long Term Control Plan Updated Technical Guidance Manual, January 2018): 

 Screenings 

• Netting Systems 

• Fine Screens 

• Band and Belt Screens 

• Drum Screens 

 Pretreatment Technologies 

• Vortex/Swirl Separation Technology 

• Ballasted Flocculation 

• Compressible Media Filtration Process 

 Disinfection 

• Chlorine Dioxide 

• Sodium Hypochlorite 

• Peracetic Acid (PAA) Disinfection 

• UV Disinfection 

The JCMUA already has netting/screening systems on all CSO outfalls. Screening and pretreatment 
technologies are extensively reviewed and evaluated in the PVSC CSO Long Term Control Plan 
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Updated Technical Guidance Manual (PVSC TGM 2018), and thus the following discussion will pertain 
exclusively to the evaluation of the disinfection options. Chlorine dioxide will be excluded from further 
evaluation as it has many drawbacks, including safety issues during transport and storage, stability, 
and production of toxic byproducts. Sodium hypochlorite is one disinfection option that the JCMUA 
may consider if necessary: however  this process will likely require the addition of sodium bisulfite for 
dechlorination which raise O&M costs higher than other alternative disinfectant such peracetic acid . 
Disinfection typically is performed on a total suspended solids (TSS)-reduced stream following 
screening and other pretreatment. The efficiencies of the disinfection alternatives listed above are 
affected by the TSS concentration of the liquid that is being disinfected. The costs that are presented 
in the following discussion do not include those prior treatment steps.  

Based on the results of an EPA-funded pilot study investigating the use of PAA for disinfection of CSOs 
in Bayonne, NJ, which are presented in the “Wet Weather Flow Treatment and Disinfection 
Demonstration Project Report, September 2017” (2017 Disinfection Report) a minimum dosage of 
0.01 mg/L of PAA per 1 mg/L of chemical oxygen demand (COD) would be required to meet 
requirements of disinfection. The study also indicated that a dosage of 0.015 mg/L of PAA per 1 mg/L 
of COD would provide an additional log magnitude of disinfection. PAA often is found commercially as 
a 12% concentration and costs, on average, between $3.00-$5.50 per gallon. The average COD based 
on sampling was approximately 310 mg/L. Therefore, disinfection using PAA for the JCMUA would cost 
approximately $107M. A detailed cost evaluation for the lower dosage (0.01 mg/L of PAA per 1 mg/L 
of COD), which meets disinfection limits for the JCMUA CSO study, is shown in Appendix A. 

PAA is not widely used in practice and thus the cost per gallon is relatively expensive compared to 
other disinfectants (i.e. hypochlorite, etc.). Further, disinfection would require pretreatment and thus 
there would be requirements for flocculation/separation. Based on the 2007 Cost and Performance 
Analysis Report, a Floc Sep system would cost approximately $850M in 2018 dollars and thus the total 
treatment system including disinfection would amount to nearly $960M. Treatment/disinfection is 
screened out from further consideration because this combined level of treatment is a very high cost 
solution to CSO abatement, specifically compared to the storage alternatives, and costs are consistent 
with the higher costs determined in the 2007 report. 

C.9 SCREENING OF CONTROL TECHNOLOGIES 
A listing of all the alternatives considered during this screening process is shown in Tables C.9-1 
through C.9-3. These tables show all the source, collection system, storage, and treatment control 
technology alternatives considered for this screening process.  Eight alternatives from the larger group 
of alternatives have been selected for more detailed evaluation and analysis based upon the 
following: 

 Potential for reduction of pathogens, CSO volume, and sewer related flooding 

 Flexibility to be combined with other CSO abatement technologies 

 Current implementation and operation factors 

 New Jersey Department of Environmental Protection (NJDEP) permit requirements 
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Table C.9-1:  Screening table for Source Control Technologies

Technology Group Practice Primary Goals Community Benefit Implementation & Operation Factors
Consider 

Combining w/ 
Other 

Being 
Implemented

Recommendation 
for Alternatives 

Evaluation

Bacteria 
Reduction

Volume 
Reduction

Catch Basin Modification 
(for Floatables Control) Low None

- Water quality 
improvements
- Reduced surface 
flooding potential

Requires periodic catch basin 
cleaning; requires suitable catch basin 
configuration; potential for street 
flooding and increased maintenance 
efforts. Reduces debris and floatables 
that can cause operational problems 
with the mechanical regulators.

No Yes No

Catch Basin Modification 
(Leaching) Low Low

- Reduced surface 
flooding potential
- Water quality 
improvements

Can be installed in new developments 
or used as replacements for existing 
catch basins. Require similar 
maintenance as traditional catch 
basins. Leaching catch basins have 
minor effects on the primary CSO 
control goals.

No No No

Water Conservation None Low
- Reduced surface 
flooding potential 
- Align with goals for a 
sustainable community

Water purveyor is responsible for the 
water system and all related programs 
in the respective City. However, water 
conservation is a common topic for 
public education programs. Water 
conservation can reduce CSO 
discharge volume, but would have 
little impact on peak flows.

Yes Yes No

Catch Basin Stenciling None None - Align with goals for a 
sustainable community

Inexpensive; easy to implement; 
public education. Is only as effective 
as the public’s acceptance and 
understanding of the message. Public 
outreach programs would have a 
more effective result.

Yes Yes* No

Community Cleanup 
Programs None None

- Water quality 
improvements
- Align with goals for a 
sustainable community

Inexpensive; sense of community 
ownership; educational BMP; 
aesthetic enhancement. Community 
cleanups are inexpensive and build 
ownership in the city.

Yes Yes No

Public Outreach 
Programs Low None - Align with goals for a 

sustainable community

Public education program is ongoing.  
Permittee should continue its public 
education program as control 
measures demonstrate 
implementation of the NMC.

Yes Yes No

FOG Program Low None
- Water quality 
improvements
- Improves collection 
system efficiency

Requires communication with 
business owners; Permitee may not 
have enforcement authority. Reduces 
buildup and maintains flow capacity. 
Only as effective as business owner 
cooperation.

Yes Yes No

Garbage Disposal 
Restriction Low None - Water quality 

improvements

Permitee may not be responsible for 
Garbage Disposal. This requires an 
increased allocation of resources for 
enforcement while providing very little 
reduction to wet weather CSO events.

Yes No No

Pet Waste Management Medium None - Water quality 
improvements

Low cost of implementation and little 
to no maintenance. This is a low cost 
technology that can significantly 
reduce bacteria loading in wet 
weather CSO's.

Yes Yes* No

Lawn and Garden 
Maintenance Low Low - Water quality 

improvements

Requires communication with 
business and homeowners. 
Guidelines are already established 
per USEPA. Educating the public on 
proper lawn and garden treatment 
protocols developed by USEPA will 
reduce waterway contamination. 
Since this information is already 
available to the public it is unlikely to 
have a significant effect on improving 
water quality.

Yes Yes* No

Hazardous Waste 
Collection Low None - Water quality 

improvements

The N.J.A.C prohibits the discharge of 
hazardous waste to the collection 
system.

Yes Yes No

Construction Site Erosion 
& Sediment Control None None - Cost-effective water 

quality improvements

In building code; reduces sediment 
and silt loads to waterways; reduces 
clogging of catch basins; little O&M 
required; contractor or owner pays for 
erosion control. A Soil Erosion & 
Sediment Control Plan Application or 
14-day notification (if Permitee 
covered under permit-by-rule) will be 
required by NJDEP per the N.J.A.C.

Yes Yes* No

- Reduced surface 
flooding potential

Street/Parking Lot 
Storage (Catch Basin 
Control)

Public Education 
and Outreach

Stormwater 
Management

Low Low Yes*No No

Flow restrictions to the CSS can 
cause flooding in lots, yards and 
buildings; potential for freezing in lots; 
low operational cost. Effective at 
reducing peak flows during wet 
weather events but can cause 
dangerous conditions for the public if 
pedestrian areas freeze during 
flooding.
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Table C.9-1:  Screening table for Source Control Technologies

Technology Group Practice Primary Goals Community Benefit Implementation & Operation Factors
Consider 

Combining w/ 
Other 

Being 
Implemented

Recommendation 
for Alternatives 

Evaluation

Bacteria 
Reduction

Volume 
Reduction

Illegal Dumping Control Low None
- Water quality 
improvements
- Aesthetic benefits

Enforcement of current law requires 
large number of code enforcement 
personnel; recycling sites maintained. 
Local ordinances already in place can 
be used as needed to address illegal 
dumping complaints.

Yes Yes No

Pet Waste Control Medium None
- Water quality 
improvements
- Reduced surface 
flooding

Requires resources to enforce pet 
waste ordinances. Public education 
and outreach is a more efficient use of 
resources, but this may also provide 
an alternative to reducing bacterial 
loads.

Yes Yes* No

Litter Control None None

- Property value uplift
- Water quality 
improvements
- Reduced surface 
flooding

Aesthetic enhancement; labor 
intensive; City function. Litter control 
provides an aesthetic and water 
quality enhancement. It will require 
city resources to enforce. Public 
education and outreach is a more 
efficient use of resources.

Yes Yes* No

Illicit Connection Control Low Low
- Water quality 
improvements
- Align with goals for a 
sustainable community

Site specific; more applicable to 
separate sanitary system; new storm 
sewers may be required; interaction 
with homeowners required. The 
primary goal of the LTCP is to meet 
the NJPDES Permit requirements 
relative to POCs. Illicit connection 
control is not particularly effective at 
any of these goals and is not 
recommended for further evaluation 
unless separate sewers are in place.

Yes Yes* No

Street 
Sweeping/Flushing Low None - Reduced surface 

flooding potential

Labor intensive; specialized 
equipment; doesn't address flow or 
bacteria; City function. Street 
sweeping and flushing primarily 
addresses floatables entering the 
CSS while offering an aesthetic 
improvement.

Yes Yes No

Leaf Collection Low None
- Reduced surface 
flooding potential
- Aesthetic benefits

Requires additional seasonal labor. 
Leaf collection maximizes flow 
capacity and removes nutrients from 
the collection system.

Yes Yes* No

Recycling Programs None None - Align with goals for a 
sustainable community

Most Cities have an ongoing recycling 
program. Yes Yes No

Storage/Loading/Unloadi
ng Areas None None - Water quality 

improvements

Requires industrial & commercial 
facilities designate and use specific 
areas for loading/unloading 
operations. There may be few major 
commercial or industrial users 
upstream of CSO regulators.

Yes Yes* No

Industrial Spill Control Low None - Protect surface waters
- Protect public health

PVSC has established a pretreatment 
program for industrial users subject to 
the Federal Categorical Pretreatment 
Standards 40 CFR 403.1.

Yes Yes** No

Green Roofs None Medium

- Improved air quality
- Reduced carbon 
emissions
- Reduced heat island 
effect
- Property value uplift
- Local jobs
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Align with goals for a 
sustainable community

Adds modest cost to new 
construction; not applicable to all 
retrofits; low operational resource 
demand; will require the Permitee or 
private owners to implement; requires 
regular cleaning of gutters & pipes; 
upkeep of roof vegetation. Portions of 
Cities have densely populated areas, 
but this technology is limited to 
rooftops. Can be difficult to require on 
private properties.

Yes Yes* No

Blue Roofs None Medium

- Reduced heat island 
effect
- Property value uplift
- Local jobs
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Align with goals for a 
sustainable community

Adds modest cost to new 
construction; not applicable to all 
retrofits; low operational resource 
demand; will require the Permitees or 
private owners to implement; requires 
regular cleaning of gutters & pipes; 
upkeep of roof debris. Portions of the 
Cities have densely populated areas, 
but this technology is limited to 
rooftops. Can be difficult to require on 
private properties.

Yes Yes* No

Rainwater Harvesting None Medium

- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Align with goals for a 
sustainable community
- Water Saving

Simple to install and operate; low 
operational resource demand; will 
require the Permitees or private 
owners to implement; requires regular 
cleaning of gutters & pipes. Portions 
of the Cities have densely populated 
areas, but this technology is limited to 
capturing rooftop drainage. Capture is 
limited to available storage, which can 
vary on rainwater use. Can be difficult 
to require on private properties.

Yes Yes* Yes*

Good 
Housekeeping

Green 
Infrastructure  

Buildings

Ordinance 
Enforcement

\\NJ05FP01\Data\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\Report\Tables\Completed_COPY_JCMUA LTCP Screening JAM_061719.xlsx

                                                 June 2019
Regional DEAR Appendix Page 398 of 918 



Table C.9-1:  Screening table for Source Control Technologies

Technology Group Practice Primary Goals Community Benefit Implementation & Operation Factors
Consider 

Combining w/ 
Other 

Being 
Implemented

Recommendation 
for Alternatives 

Evaluation

Bacteria 
Reduction

Volume 
Reduction

Permeable Pavements Low Medium

- Improved air quality
- Reduced carbon 
emissions
- Reduced heat island 
effect
- Property value uplift
- Cost-effective water
quality improvements
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Align with goals for a 

Not durable and clogs in winter; oil 
and grease will clog; significant O&M 
requirements with vacuuming and 
replacing deteriorated surfaces; can 
be very effective in parking lots, lanes 
and sidewalks. Maintenance 
requirements could be reduced if 
located in low-traffic areas, and can 
utilize underground infiltration beds or 
detention tanks to increase storage.

Yes Yes* No

Planter Boxes with Trees Low Medium

- Improved air quality
- Reduced carbon 
emissions
- Reduced heat island 
effect
- Property value uplift
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Align with goals for a 
sustainable community

Site specific; good BMP; minimal 
vegetation & mulch O&M 
requirements with regular overflow 
and underdrain cleaning; effective at 
containing, infiltrating and 
evapotranspirating runoff in developed 
areas. Flexible and can be 
implemented even on a small-scale to 
any high-priority drainage areas. 
Underground infiltration beds or 
detention tanks can be utilized to 
increase storage.

Yes Yes* Yes 

Bioswales Low Low

- Improved air quality
- Reduced carbon 
emissions
- Reduced heat island 
effect
- Property value uplift
- Local jobs
- Passive and active 
recreational
improvements
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Community aesthetic
improvements
- Reduced crime

Site specific; good BMP; minimal 
vegetation & mulch O&M 
requirements; not as flexible or 
infiltrate as much stormwater as 
planter boxes. Technology requires 
open space and is primarily a surface 
conveyance technology with additional 
storage & infiltration benefits. Can be 
modified with check dams to slow 
water flow. Limited open space in 
most Cities means land can be 
utilized in more effective ways with the 
existing infrastructure.

Yes Yes* Yes*

Free-Form Rain Gardens 
or Trees or including 
Trees

Low Medium

- Improved air quality
- Reduced carbon 
emissions
- Reduced heat island 
effect
- Property value uplift
- Passive and active 
recreational
improvements
- Reduced surface 
flooding
- Reduced basement 
sewage flooding
- Community aesthetic
improvements

Site specific; good BMP; minimal 
vegetation & mulch O&M 
requirements with regular overflow 
and underdrain cleaning; effective at 
containing, infiltrating and 
evapotranspirating diverted runoff. 
Rain Gardens are flexible and can be 
modified to fit into the previous areas. 
Underground infiltration beds or 
detention tanks can be utilized to 
increase storage.

Yes Yes* Yes*

* - Implemented: some 
combination of these 
technologies are required 
for new developments 
via the Jersey City 
Stormwater Ordinance 
and SWMP initially in 
2007

** implemented indirectly via PVSC 
pretreatment control requirements

Green 
Infrastructure  

Impervious Areas

Green 
Infrastructure  

Pervious Areas
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Table C.9-2:  Screening table for Collection System Technologies

Technology 
Group

Practice Primary Goals Community Benefit Implementation & Operation Factors
Consider Combining 

w/ Other 
Technologies

Being 
Implemented

Recommendation 
for Alternatives 

Evaluation

Bacteria 
Reduction

Volume 
Reduction

I/I Reduction Low Medium
- Water quality 
improvements
- Reduced basement 
sewage flooding

Requires labor intensive work; 
changes to the conveyance system 
require temporary pumping measures; 
repairs on private property required by 
homeowners. Reduces the volume of 
flow and frequency; Provides 
additional capacity for future growth; 
House laterals account for 1/2 the 
sewer system length and significant 
sources of I/I in the sanitary sewer.

Yes Yes Yes

Advanced System 
Inspection & Maintenance Low Low

- Water quality 
improvements
- Reduced basement 
sewage flooding

Requires additional resources towards 
regular inspection and maintenance 
work. Inspection and maintenance 
programs can provide detailed 
information about the condition and 
future performance of infrastructure. 
Offers relatively small advances 
towards goals of the LTCP.

No Yes No

Combined Sewer Flushing Low Low
- Water quality 
improvements
- Reduced basement 
sewage flooding

Requires inspection after every flush; 
no changes to the existing 
conveyance system needed; requires 
flushing water source. Ongoing: CSO 
Operational Plan; maximizes existing 
collection system; reduces first flush 
effect.

No Yes No

Catch Basin Cleaning Low None
- Water quality 
improvements
- Reduced surface 
flooding

Labor intensive; requires specialized 
equipment. Catch Basin Cleaning 
reduces litter and floatables but will 
have no effect on flow and little effect 
on bacteria and BOD levels.

No Yes No

Roof Leader Disconnection Low Low - Reduced basement 
sewage flooding

Site specific; Includes area drains and 
roof leaders; new storm sewers may 
be required; requires home and 
business owner participation. The 
Cities are densely populated and 
disconnected roof leaders have limited 
options for discharge to pervious 
space. Disconnection may be coupled 
with other GI technologies but is not 
considered an effective standalone 
option.

Yes Yes No

Sump Pump Disconnection Low Low - Reduced basement 
sewage flooding

Site specific; more applicable to 
separate sanitary system; new storm 
sewers may be required; interaction 
with homeowners required. The Cities 
are densely populated and 
disconnected sump pumps have 
limited options for discharge to 
pervious space. Disconnection may be 
coupled with other GI technologies but 
is not considered an effective 
standalone option.

No Yes No

Combined Sewer Separation High High

- Water quality 
improvements
- Reduced basement 
sewage flooding
- Reduced surface 
flooding

Very disruptive to affected areas; 
requires homeowner participation; 
sewer asset renewal achieved at the 
same time; labor intensive.

No Yes Yes

Additional Conveyance High High
- Water quality 
improvements
- Reduced basement 
sewage flooding

Additional conveyance can be costly 
and would require additional 
maintenance to keep new structures 
and pipelines operating.

Yes Yes Yes

Regulator Modifications Medium Medium - Water quality 
improvements

Relatively easy to implement with 
existing regulators; mechanical 
controls requires O&M. May increase 
risk of upstream flooding. Permitees 
have an ongoing O&M program and 
system wide replacement program for 
CSO regulators and tide gates.

Yes No No

Outfall Consolidation/Reloca High High

- Water quality 
improvements
- Passive and active 
recreational 
improvements

Lower operational requirements; may 
reduce permitting/monitoring; can be 
used in conjunction with storage & 
treatment technologies. Combining 
and relocating outfalls may lower 
operating costs and CSO flows. It can 
also direct flow away from specific 
areas.

Yes No No

Real Time Control High High
- Water quality 
improvements
- Reduced basement 
sewage flooding

Requires periodic inspection of flow 
elements; highly automated system; 
increased potential for sewer backups. 
RTC is only effective if additional 
storage capacity is present in the 
system.

Yes No No

Combined 
Sewer 
Optimization

Operation and 
Maintenance

Combined 
Sewer 
Separation
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Table C.9-3:  Screening table for Storage  Treatment Technologies

Technology Group Practice Primary Goals Community Benefit Implementation & Operation Factors
Consider Combining 

w/ Other 
Technologies

Being 
Implemented

Recommendation 
for Alternatives 

Evaluation

Bacteria 
Reduction

Volume 
Reduction

Pipeline High High

- Water quality 
improvements
- Reduced surface 
flooding potential
- Local jobs

Can only be implemented if in-line 
storage potential exists in the system; 
increased potential for basement 
flooding if not properly designed; 
maximizes use of existing facilities. 
Pipe storage for a CSS typically 
requires large diameter pipes to have 
a significant effect on reducing CSOs. 
This typically requires large open 
trenches and temporary closure of 
streets to install.

No No No

Tunnel High High
- Water quality 
improvements
- Reduced surface 
flooding potential

Requires small area at ground level 
relative to storage basins; disruptive at 
shaft locations; increased O&M 
burden.

No Yes Yes

Tank (Above or Below Ground) High High
- Water quality 
improvements
- Reduced basement 
sewage flooding

Storage tanks typically require pumps 
to return wet weather flow to the 
system which will require additional 
O&M; disruptive to affected areas 
during construction. Several CSO 
outfalls have space available for tank 
storage. There may be existing tanks 
in abandoned commercial and 
industrial areas to be converted to hold 
stormwater. Tanks are an effective 
technology to reduce wet weather 
CSO's.

No Yes Yes

Industrial Discharge Detention Low Low - Water quality 
improvements

Requires cooperation with industrial 
users; more resources devoted to 
enforcement; depends on IUs to 
maintain storage basins. IUs hold 
stormwater or combined sewage until 
wet weather flows subside; there may 
be commercial or industrial users 
upstream of CSO regulators. 

Yes No No

Vortex Separators None None - Water quality 
improvements

Space required; challenging controls 
for intermittent and highly variable wet 
weather flows. Vortex separators 
would remove floatables and 
suspended solids when installed. It 
does not address volume, bacteria or 
BOD.

Yes No No

Screens and Trash Racks None None - Water quality 
improvements

Prone to clogging; requires manual 
maintenance; requires suitable 
physical configuration; increased O&M 
burden. Screens and trash racks will 
only address floatables.

Yes No No

Netting None None - Water quality 
improvements

Easy to implement; labor intensive; 
potential negative aesthetic impact; 
requires additional resources for 
inspection and maintenance. Netting 
will only address floatables.

Yes Yes No

Contaminant Booms None None - Water quality 
improvements

Difficult to maintain requiring additional 
resources. Contaminant booms will 
only address floatables.

Yes No No

Baffles None None - Water quality 
improvements

Very low maintenance; easy to install; 
requires proper hydraulic 
configuration; long lifespan. Baffles will 
only address floatables.

Yes No No

Disinfection & Satellite Treatment High None
- Water quality 
improvements
- Reduced basement 
sewage flooding

Requires additional flow stabilizing 
measures; requires additional 
resources for maintenance; requires 
additional system analysis. 
Disinfection is an effective control to 
reduce bacteria and BOD in CSO's.

No No No

High Rate Physical/Chemical 
Treatment (High Rate Clarification 
Process - ActiFlo)

None None - Water quality 
improvements

Challenging controls for intermittent 
and highly variable wet weather flows; 
smaller footprint than conventional 
methods. This technology primarily 
focuses on TSS & BOD removal, but 
does not help reduce the bacteria or 
CSO discharge volume.

Yes No No

High Rate Physical              (Fuzzy 
Filters) None None - Water quality 

improvements

Relatively low O&M requirements; 
smaller footprint than traditional 
filtration methods. This technology 
primarily focuses on TSS removal, but 
does not help reduce the bacteria or 
CSO discharge volume.

Yes No No

Additional Treatment Capacity High High

- Water quality 
improvements
- Reduced surface 
flooding
- Reduced basement 
sewage flooding

May require additional space; 
increased O&M burden. No No No

Wet Weather Blending Low High

- Water quality 
improvements
- Reduced surface 
flooding
- Reduced basement 
sewage flooding

Requires upgrading the capacity of 
influent pumping, primary treatment 
and disinfection processes; increased 
O&M burden. Wet weather blending 
does not address bacteria reduction, 
as it is a secondary treatment bypass 
for the POTW. Permittee must 
demonstrate there are no feasible 
alternatives to the diversion for this to 
be implemented.

Yes Yes No

Treatment-Industrial Industrial Pretreatment Program Low Low
- Water quality 
improvements
- Align with goals for a 
sustainable community

Requires cooperation with Industrial 
User's; more resources devoted to 
enforcement; depends on IU's to 
maintain treatment standards. May 
require Permits. 

Yes Yes Yes**

** implemented indirectly via PVSC 
pretreatment control requirements

Treatment-WRTP

Linear Storage

Point Storage

Treatment-CSO 
Facility
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Section D of this report presents the detailed evaluations of the selected alternatives. From this point 
of this Alternative Report forward, the term “Alternatives” shall mean these alternatives that have 
been selected for detailed evaluation based on the criteria established for the PVSC regional approach 
of the CSO permittees in Section D. 
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SECTION D ALTERNATIVES ANALYSIS 

D.1 DEVELOPMENT AND EVALUATION OF ALTERNATIVES 
This section of the Alternatives Report presents the detailed evaluation of CSO control technologies 
under consideration for the JCMUA CSS, as identified in Section C. The alternatives are evaluated in 
accordance with the factors of siting, institutional issues, implementability, public acceptance, and 
performance. 

D.1.1 Siting 
The following sections present the methodology used to determine the siting considerations for each 
of the alternatives. As described, the alternatives range from being sited entirely within the public 
right-of-way of roads to requiring construction in public spaces or easements on private properties.   

D.1.1.1 Siting for Inflow and Infiltration Collection System Controls 
A total of 6,926 pipe segments (approximately 67% of the sewer pipes in the JCMUA system) were 
inspected to identify defects and to classify the type of defect according to Pipeline Assessment 
Certification Program (PACP) standards (stain, weeper, dripper, runner and gusher). The results of 
these inspections determined that 805 pipe segments, representing a total length of 87,896 ft, should 
be replaced or rehabilitated to decrease I/I in the JCMUA system. Figure D.1-1 shows the pipe 
segments that were recommended for replacement or rehabilitation and the type of defect found in 
each segment.  Additional quantitative discussion is provided in Section D.1.5.1, which presents the 
projected I/I flows that may be removed from each Subdrainage Area (SDA) through pipe replacement 
or rehabilitation. 

D.1.1.2 Siting for Separate Sewer Collection System Controls 
As stated in Section C.7, partial sewer separation projects can be effective for alleviating combined 
sewage flooding. For evaluation of the sewer separation alternative, a sewer separation project in the 
Bates Street Redevelopment Area was considered. As described in the JCMUA System 
Characterization Report dated June 2018 as prepared by Arcadis U.S., Inc, the Bates Street 
Redevelopment Area is located within the area of Jersey City with the highest flood activity, so there is 
a strong case for the sewer separation project. The design drawings associated with the Bates Street 
Redevelopment Area sewer separation are included as Appendix B to this Alternatives Report. 

D.1.1.3 Siting for Green Infrastructure Source Controls 
Roadside rain gardens/bioswales are installed in sidewalks along roadways with curb cut-outs to allow 
street runoff to enter the rain garden and for excess water to exit when the rain garden is at capacity. 
Rain gardens typically are four to five feet wide and ten to twenty feet long. They can be placed on 
any sidewalk if they do not interfere with utilities or the pedestrian right of way. Rain gardens are 
most effective in areas with at least ten feet of depth to bedrock or ground water. Optimal areas for 
green infrastructure were chosen using boring data gathered from previous projects around the City. 
The optimal green infrastructure areas cover 297 acres of Jersey City and contain 7% of the City’s 
impervious area. Figure D.1-2 shows the optimal green infrastructure locations. Previous studies for 
the JCMUA had identified additional sites that could be utilized, although they are not optimal due to 
high ground water or bedrock. These additional sites are shown in Figure D.1-3 and could be 
considered for use to achieve green infrastructure coverage controls up to 10% of Jersey City’s 
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impervious areas if the JCMUA chooses the green infrastructure alternative. Testing would be 
required to confirm the use of these additional sites 

Tree pits can be placed anywhere in Jersey City where allowed by permit. According to the Jersey City 
Forestry Standards, a tree pit is typically five feet wide, ten feet long, and two feet deep when 
installed on a sidewalk at least ten feet wide. The area of exposed soil is five feet by five feet with the 
remainder covered by porous pavers or pavement. Any sidewalk less than eight feet wide would 
require the forester's approval. Signs and utilities also must be considered when placing tree pits; 
details on the required clearances can be found in the Jersey City Forestry Standards. 

D.1.1.4 Siting for Maximizing Flow to the POTW 
During an LTCP coordination meeting with PVSC, JCMUA and other Hudson County representatives 
with their Consultant on March 8, 2019, it was proposed that a total wet weather flow of 235 MGD 
could be accommodated by the PVSC for the Hudson County force main contributors to maximize the 
flow to the POTW.  For the JCMUA, an upgrade of the existing East and West Side Pump Stations 
would be required along with a new 12,000 L.F. shared 9-foot diameter force main to the plant that is 
substantially larger than the existing force main.  The new and larger force main would convey the 
additional wastewater flows from the East and West Side Pump Station to PVSC from the JCMUA 
system.   It is assumed that the new, larger force main would follow parallel to the existing 6-foot 
diameter force main. Further study would be required to determine the specifications of the larger 
diameter force main and implementation schedule which would include flow allocation/costs for the 
Hudson County force main contributors.  

D.1.1.5 Siting for Off-line Storage with Tunnels 
As part of this alternative analysis, an off-line storage tunnel was considered for JCMUA.  The tunnel 
alternative consists of two tunnels, the East Tunnel and the West Tunnel. The East Tunnel would 
intersect all the outfalls on the east side of Jersey City, and the West Tunnel would intersect all the 
outfalls on the west side of Jersey City to capture CSO. The East and West Tunnels would provide 
additional off-line storage and channel water to storage tanks located near the east and west pump 
stations respectively. These tanks allow for additional storage which decreases the diameter of the 
tunnel and can be modified to provide additional treatment (disinfection) if required. Each tank 
includes a pumping station that pumps water out of the tunnel and to the wet well of the East and 
West Side Pump Stations, respectively. The pumps installed at the tunnel pump station were modeled 
to pump at a rate just below the east and west side pump station rates, to not overwhelm them. The 
tunnels were sized for 4, 8, 12, and 20 overflows using the modeling software PCSWMM. These 
targeted numbers of overflows were achieved using the existing pump capacity. The diameters of the 
tunnels range from 6.5 feet to 12 feet depending on the pump scenario and target number of 
overflows.  

The projected paths of the tunnels can be seen in Figure D.1-4. The paths of the tunnels were chosen 
to maximize the ease of drilling and limit the number of drop shafts by minimizing the number of 
bends. The paths of the tunnels as currently identified can take advantage of public easements 
whenever possible. The tunnels will be drilled 100 feet beneath the ground in bedrock and will not 
interfere with any existing utilities. The depth of the tunnel was chosen so that drilling can be 
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completed in bedrock. The overall siting score for tunnel storage would be high due to the minimal 
surface disruption. 

D.1.1.6 Siting for Off-line Storage with Storage Tanks/Treatment Shafts 
As stated in Section C.5, the off-line storage tank alternative involves construction of nine grouped 
storage tanks in proximity to existing combined sewer outfalls. Several factors were taken into 
consideration for selection of sites for storage tanks and new gravity sewers to connect existing 
outfalls. Preference was given to public land and undeveloped lots. New gravity sewers were routed 
through the public right-of-way wherever possible. The preliminary locations for the nine grouped 
storage tanks are shown in Figure D.1-5.  

D.1.2 Institutional Issues 
Institutional issues pertain to factors and influences from various organizational, social, community, or 
other special interest groups that may have significant impacts on the success or failure of a given 
project. Proposed CSO abatement projects in Jersey City may meet significant resistance if various 
institutional issues are not adequately addressed in advance to meet the given institution’s needs or 
desires. Sometimes giving more to an institution’s requests can aid in achieving overall project 
approval even though the portion of the project that contributes to the given institution’s cause may 
only represent a small portion of the overall project. In Jersey City, the relevant institutional issues 
and their potential impacts to the alternatives that have been selected for further evaluation are as 
follows: 

 Real Estate:   Since Jersey City has a very successful real estate market this may make 
alternatives that require land, such as tunnels with access shafts and/or storage tanks, less 
favorable to those real estate institutions. Alternatives such as collection system controls, sewer 
separation, and green infrastructure would be located in easements or public rights-of-way 
which is neutral territory for most real estate institutions. Developers are a real estate 
institution that can have significant impact on a project. A developer’s representative attended 
one of the six public LTCP presentations given by the JCMUA and Arcadis. Green infrastructure 
would seem to be more favorable and can enhance real estate values in certain areas. 

 Location equity:  The tunnel and storage tank alternatives will generally be located near the 
waterfront areas of Jersey City because that is the final discharge location of the CSO outfalls. In 
the western drainage area, some outfalls are located in remote areas. In the northern and 
eastern CSS drainage areas, the areas surrounding outfalls have high density housing 
complexes, cultural centers, parks, and are, in some cases, within historic districts, where there 
may be more resistance to these types of structures. Collection system and sewer separation 
projects may meet temporary discord during construction; however, since they are in public 
easements the impacts would be minor, and with a robust public participation program, it 
should be manageable. Green infrastructure likely would be more favorable and pleasing to all 
the public regardless of location. Care should be taken to ensure that implementation of the 
CSO control technologies is fairly distributed across groups of varying socioeconomic status. 

 Government institutions: NJ Transit, the US Postal Service, and County agencies, and State 
parklands are government institutions that will have to be managed with all the alternatives. 
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 Special Interest Groups:  Multiple members from START, Sustainable Jersey City, and the 
Hudson County Sierra Club Group have attended at least one of six public presentation events 
about the evaluation of these alternatives.  They clearly have stated that they want more green 
infrastructure including, but not limited to, bioswales, rain gardens, trees, and rain barrels or 
cisterns included in the JCMUA plan. 

 Utility rate payers:  Since this LTCP will require rate increases to cover the costs, most Jersey 
City rate payers have an interest in the selection and implementation of alternatives. With 
respect to the implementation of alternatives to address CSOs, it is important to provide 
technically sound and cost-effective solutions to mitigate impacts to the rates. 

Based upon the facts or probable outcomes described above, the overall ratings for institutional issues 
are as follows: 

 Green infrastructure should rank the as the highest regarding institutional issues.  

 Rehabilitation of I/I should rank very high. 

 Replacement of pipe for I/I removal and sewer separation will probably rank good with 
institutional issues since the public outreach to communicate the high age of Jersey City’s 
sewers has been significant and the flood problems also are well known in the selected areas. 

 Storage tanks and tunnels will have the greatest difficulty with institutional issues, so they have 
a poor rating. 

The institutional ranks as scores are shown and discussed further relative to the other evaluation 
criteria in Section D.3.1. 

D.1.3 Implementability 
Implementability and technical issues for each alternative identified in this JCMUA Alternatives Report 
were evaluated based on criteria from the EPA CSO Guidance for Long-Term Control Plan document. 
For the current analysis, implementability and technical issues consist of constructability, reliability, 
operability, and adaptability. As discussed further in Section D.3.1, these factors will be graded on a 1-
5 scale (1=poor, 2=fair, 3=good,4=very good, 5=excellent). Definitions of these factors for the current 
evaluation are as follows: 

 Constructability – Constructability refers to the level of challenges associated with activities 
during the project construction phase. While cost usually is a driving factor behind whether a 
project is implemented or not, there are other qualitative issues that affect constructability. 
Projects that take place near the surface and are of a smaller scale would receive a grade of 
excellent in constructability. Projects that require a river crossing or rely on complex machinery 
or other complicated construction methods would receive a poor score in constructability. 

 Reliability – There are many technologies and techniques that have been developed to manage 
CSOs. The reliability score is based on the track record of these technologies as well as their 
complexity. Complexity increases with the amount of moving parts involved with the 
technology. Technologies that are proven and have been implemented successfully in other 
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locations would receive a higher score, while an alternative that has not been proven or 
successfully implemented and has many moving parts would receive a poor score. 

 Operability – Consideration of operability includes the requirements for personnel to complete 
O&M and waste management. An alternative that requires skilled personnel for O&M and that 
generates a large amount of waste, or waste that has difficult disposal, would receive a poor 
score.  

 Adaptability – The ability for an alternative to be implemented in phases affects the 
adaptability score. Phased implementation is beneficial because the capital costs can be 
distributed over time. Additionally, implementing an alternative in small parts allows the earlier 
phases to be used to guide later phases and to determine whether the alternative should be 
implemented across the City. If an alternative can effectively be implemented in various 
locations or in phases, it would receive an excellent score. If the location for implementation is 
restricted and the project can only be completed in large parts, the alternative would receive a 
poor score. 

The following sections present the evaluations of each alternative based on the framework described 
above in accordance with the EPA guidance. 

D.1.3.1 Implementability for Inflow and Infiltration Collection System Controls 
Pipe replacement/rehabilitation for infiltration and inflow control requires labor intensive work and 
changes to the conveyance system require temporary pumping measures. However, it will result in 
reduced volume of flow and additional capacity for future growth. It may also decrease the chance of 
neighborhood flooding or water in basements. It can be considered for combination with other 
technologies to provide effective solutions.  

Pipe Lining Alternative 

 Constructability – Pipe lining received an excellent score in constructability since the lining is 
easy to construct and at a small scale. 

 Reliability – Pipe lining received a very good score in reliability. It is a widely applied technology 
and not complex to implement, with solid performance. 

 Operability – Pipe lining received an excellent score in operability. It does not require skilled 
personnel and generates little waste. 

 Adaptability – Pipe lining received an excellent score in adaptability. It can easily be phased in 
various locations, over a period of time, at a small scale. 

Pipe Replacement Alternative 

 Constructability – Pipe replacement received a poor score in constructability. There are many 
challenges including conflicts with existing utilities, extensive impacts to traffic, and 
coordination with individual properties to re-connect service lines. 

 Reliability – Pipe replacement received an excellent score in reliability. It is a widely applied, 
effective technology and has limited moving parts. 
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 Operability – Pipe replacement received an excellent score in operability. It does not require 
skilled personnel and generates little waste. 

 Adaptability – Pipe replacement received a very good score in adaptability. It can easily be 
phased in various locations over a period of time. 

D.1.3.2 Implementability for Separate Sewer Collection System Controls 
Sewer separation is a reliable and adaptable technology, but its primary drawback is constructability 
challenges associated with the construction of additional pipelines. 

 Constructability – There are many challenges associated with construction of separated sewers, 
including conflicts with existing utilities, extensive impacts to traffic, and coordination with 
individual properties to re-connect service lines. 

 Reliability – Sewer separation is considered highly reliable because separated sewer systems 
are a proven technology and have been widely implemented within the region and nation. 
Separate sewer systems have low complexity and limited moving parts. 

 Operability – The O&M procedures for separated sewer systems do not require significant labor 
or materials. 

 Adaptability – Sewer system separation is adaptable for phased implementation because 
portions of the combined sewer system can undergo sewer separation projects in phases. For 
example, sewer separation projects in areas of the City that are highly prone to flooding can be 
prioritized.  

D.1.3.3 Implementability for Green Infrastructure Source Controls 
Green infrastructure is a flexible, low impact technology for CSO control.  

 Constructability – Green infrastructure source controls received a very good score in 
constructability due to their ability to be constructed with limited specialized equipment 
outside of the vehicular travel lane. 

 Reliability - Green infrastructure source controls received a good score in reliability. They are 
known to perform well but are prone to several issues such as clogging from debris. 

 Operability - Green infrastructure source controls received a good score in operability because 
operating and maintaining green infrastructure does not take highly trained workers and the 
solids removed are not considered hazardous. Any solids removed from the green 
infrastructure feature can be disposed of as litter. The amount of maintenance and disposal can 
vary depending on frequency and severity of rain. 

 Adaptability - Green infrastructure source controls received an excellent score in adaptability. 
The City can install any number of green infrastructure installations at any time at any location 
permitted by the city. 

D.1.3.4 Implementability for Maximizing Flow to the POTW 
Improvements for additional conveyance can be costly and would require additional maintenance to 
keep new structures and pipelines operating. As discussed previously, a total length of 12,000 feet of 
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force main upsizing would be difficult to implement due to financial issues associated with ownership 
uncertainty. The discussion below presents the evaluation of two alternatives that involve maximizing 
flow to the POTW: the first would involve upgrading the East and West Side Pump Stations and 
constructing a new force main to PVSC, and the second would involve only upgrading the pump 
stations. 

Maximizing Flow to the POTW with Pumps and Force Main Upgrades 

 Constructability – Maximizing flow to the POTW received a poor score in constructability. As 
discussed in Section D.1.1.4, this alternative would require upsizing a total length of 12,000 feet 
of force main, would involve a river crossing, and would rely on complex machinery, making the 
alternative complex and difficult to construct. 

 Reliability - Maximizing flow to the POTW received a very good score in reliability. Force main 
and pump station upgrades are widely applied technologies with reliable performance. 

 Operability - Maximizing flow to the POTW received a very good score in operability. Once the 
force main is built and the pump station is upgraded, it does not require skilled personnel for 
O&M or generate much waste. 

 Adaptability - Maximizing flow to the POTW received a poor score in adaptability. The location 
for implementation is extremely restricted and the project must be completed in large parts. 

Maximizing Flow to the POTW with Pump Upgrades and Existing Force Main 

 Constructability – Maximizing flow to the POTW received a very good in constructability. It is 
relatively easy and less costly to upgrade pump stations only.  

 Reliability - Maximizing flow to the POTW received a very good score in reliability. Upgrading 
pump stations is a very mature technology widely utilized to solve CSO issues. 

 Operability - Maximizing flow to the POTW received a very good score in operability. Once the 
pump stations are upgraded, they do not require skilled personnel to operate/maintain or 
generate much waste. 

 Adaptability - Maximizing flow to the POTW received a good score in adaptability. The two 
pump upgrades can be phased and adapted as needed. 

D.1.3.5 Implementability for Off-line Storage with Tunnels  
Implementing off-line storage tunnels would be a large and complex project. The following factors 
were evaluated to determine the alternative’s implementability.  

 Constructability – Off-line storage with tunnels received a poor score in constructability. 
Building two tunnels along the east and west sides of Jersey City would be a large project. The 
lengths of the East and the West Tunnels are 27,462 ft and 27,780 ft, respectively. The tunnel 
alternative would require the involvement of both highly trained workers and specialized 
equipment. 
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 Reliability – Off-line storage with tunnels received an excellent score in reliability. Storage 
tunnels are a proven technology and a popular solution utilized to manage CSOs. This 
technology is currently being implemented in other urban cities like Washington, D.C. 

 Operability – Off-line storage with tunnels received a fair score in operability because the 
storage tunnels would not require frequent O&M but would require highly trained workers and 
solids removal. The solids that are removed from the tunnel would require specialized transport 
and disposal. 

 Adaptability - Off-line storage with tunnels received a fair score in adaptability. There is limited 
flexibility when it comes to the phased implementation of storage tunnels. Once work begins on 
a tunnel it usually continues until the tunnel is complete. Phasing tunnel construction by 
segments leads to increased cost associated with repeated assembly and disassembly of tunnel 
boring machines. However, the two individual tunnels can effectively be constructed in two 
phases.  

D.1.3.6 Implementability for Off-line Storage with Storage Tanks/Treatment Shafts 
The storage tank alternative ranks high in adaptability and reliability but low in constructability and 
operability relative to the other alternatives. 

 Constructability – Construction of the grouped storage tank alternative has several challenges. 
The grouped storage tank alternative would require construction of approximately seven miles 
of new combined sewer pipes to connect the existing outfalls; this would require careful 
planning for avoidance of conflicts with existing utilities. The storage tanks/treatment shafts 
would require specialized equipment and highly trained workers for construction. Additionally, 
the storage tanks/treatment shafts would require strong foundations and would ideally be 
constructed in deep rock formations. 

 Reliability – Off-line storage tanks/treatment shafts are considered a reliable and proven 
technology because they have been implemented in various locations nationwide. 

 Operability – Similar to the off-line storage with tunnels, storage tanks would require highly 
skilled labor to conduct regular maintenance and hazardous solids removal. 

 Adaptability – The storage tank alternative is highly adaptable for phased implementation.  The 
JCMUA could prioritize constructing the storage tanks in the areas with higher water quality and 
local flooding concerns. Each additional storage tank constructed would have an incremental 
impact to the percent capture of the JCMUA system and to the overall water quality of the 
receiving water bodies. 

D.1.4  Public Acceptance 
The JCMUA has held numerous public meetings to gauge how the public feels about various 
alternatives. Some alternatives have received a lot of support while others received little support or 
opposition. In addition to taking the comment of the public into consideration, the JCMUA also 
generated a list of environmental factors and evaluated them to determine which alternatives would 
be most beneficial to the public. The factors evaluated were environmental impacts, society benefits, 
performance, and multi-use considerations. These factors were chosen based on criteria from the EPA 
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CSO Guidance for Long-Term Control Plan document and were graded based on the same scale found 
in Section D.1.3. 

 Environmental Impact – When assessing the environmental impact of a project the impact on 
nature and the residents must be assessed.  Effects on nature include water quality, threats to 
endangered species, Wetlands Impacts, Soil Erosion, flooding, and other forms of habitat 
destruction. Effects on the residents include noise, traffic, and utilities relocation. Alternatives 
that involve minimal disruption to the lives of residents and nature would receive an excellent 
score. An alternative which is very disruptive would receive a poor score 

 Social Benefit – An alternative that adds positive aspects to the lives of Jersey City residents 
would be viewed positively by Jersey City residents. An alternative that adds to the physical and 
or mental well-being of the residents would receive an excellent score, and an alternative that 
has no benefit to the physical or mental well-being of the residents would receive a poor score. 

 Multi-use Considerations – An alternative which serves a use to the public would be beneficial 
in gaining support for its implementation. If an alternative can be designed to include a park or 
walking path it would have multiple beneficial uses and receive an excellent score. If an 
alternative only operates as a CSO control it would receive a poor score. 

D.1.4.1 Public Acceptance for Inflow and Infiltration Collection System Controls 
As discussed in Section D.1.3.1, pipe replacement for inflow and infiltration reduction would involve 
extensive construction with roadways, which would largely interrupt transportation. Therefore, public 
acceptance for pipe replacement for I/I reduction may not be high. Public acceptance for pipe 
rehabilitation would be relatively higher than for pipe replacement because it is less invasive.  

Pipes Replacement Alternative 

 Environmental Impacts – Pipe replacement received a poor score for environmental impacts. It 
has negative environmental impacts from the construction including traffic disruption, potential 
utilities relocation, noise and dust.  

 Social Benefits – Pipe replacement received a poor score for social benefits. No additional 
aesthetic value is achieved during or after the construction. Instead, it causes adverse 
environmental impacts.  

 Multiple-use Considerations – Pipe replacement received a poor score for multiple-use 
considerations. It solely serves CSO and flooding control. 

Pipes Lining Alternative 

 Environmental Impacts – Pipe lining received a good score because it does not need to 
reconstruct which is less disrupting compared to replacement with less impact and shorter 
lifecycle.  

 Social Benefits – Pipe lining received a poor score for social benefits. No additional aesthetic 
value is achieved during or after the construction. 
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 Multiple-use Considerations – Pipe replacement received a poor score for multiple-use 
considerations. It solely serves CSO and flooding control. 

D.1.4.2 Public Acceptance for Separate Sewer Collection System Controls 
The public may not favor large scale sewer separation because of the disruption associated with 
construction of separated systems.  Several factors involving public acceptance are discussed below: 

 Environmental Impacts – Sewer separation could have negative environmental impacts 
because of the extensive amount of construction activities required to implement this control. 
The construction could cause high levels of noise, dust, and traffic in highly dense and 
residential areas. 

 Social Benefits – Sewer separation does not provide many opportunities for social benefits; 
however, the infrastructure is buried and would not be a visual nuisance or a source of 
significant odor. Sewer separation in the Bright Street and Bates Street subcatchments would 
help reduce flooding in the Bates Street Redevelopment Area, which is a significant public 
concern. 

 Multiple-use Considerations – Sewer separation is not conducive for multiple uses because 
separate sewers serve only as a CSO and stormwater control measure. 

D.1.4.3 Public Acceptance for Green Infrastructure Source Controls 
The implementation of roadside rain gardens and tree pits was viewed favorably by the public and 
brought up in multiple public CSO meetings in Jersey City. Residents were eager to have green 
infrastructure implemented to their own neighborhoods. 

 Environmental Impacts – Green infrastructure source controls received a very good score due 
to light construction which should generate minimal impacts to things like traffic, dust, and 
noise. 

 Social Benefits – Green infrastructure source controls received an excellent score in social 
benefits due to the green space generated from its implementation. Attractive native plants can 
be used in green infrastructure installations. These trees can provide shade or even fruits to the 
community. 

 Multiple-use Considerations – Green infrastructure source controls received a very good score 
for multiple-use considerations because green space generated by infrastructure can be used as 
recreational space or be used to grow beneficial plants that can help the community like 
marigold and lavender which ward off mosquitos. 

D.1.4.4 Public Acceptance for Maximizing Flow to the POTW 
The public may not favor the alternative of an extremely expensive project to build approximately 
12,000 feet of force main across Newark Bay. This project would be disruptive to public life. 
Ownership issues regarding joint ownership of the Hudson County force main system would have to 
be discussed with all stakeholders. However, maximizing the flow in the existing force main by purely 
upgrading the east and west pumps should have public acceptance since the environmental impacts 
are relatively small, especially when compared to building a new force main. 
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Maximizing Flow to the POTW with Pumps and Force Main Upgrades 

 Environmental Impacts – Maximizing flow to the POTW with force main upgrades receives a 
fair score for environmental impacts, because building force main under the Hackensack River 
may cause potential pollution to nearby waterbodies. 

 Social Benefits – Maximizing flow to the POTW with force main upgrades receives a poor score 
for social benefits. It does not provide any benefits to public well-being.  

 Multiple-use Considerations – Maximizing flow to the POTW with existing force main receives a 
poor score for social benefits. It is upgraded purely for CSO control. 

Maximizing Flow to the POTW with Existing Force Main 

 Environmental Impacts – Maximizing flow to the POTW with the existing force main receives a 
very good score for environmental impacts because the East and West Side Pump Stations are 
isolated from public access and construction would have relatively small impacts for residential 
areas. 

 Social Benefits – Maximizing flow to the POTW with existing force main receives a poor score 
for social benefits. It does not provide any benefits to public well-being.  

 Multiple-use Considerations – Maximizing flow to the POTW with existing force main receives a 
poor score for social benefits. It is upgraded purely for CSO control. 

D.1.4.5 Public Acceptance for Off-line Storage with Tunnels 
The public should not object to the implementation of a tunnel alternative. Tunnels are viewed as a 
favorable alternative because there will be limited traffic and utilities disruption as well as little impact 
to above ground real estate. It is recommended that the tunnel alternative be paired with green 
infrastructure to give the public a visible representation of the City’s improvements. 

 Environmental Impacts – Tunnel Storage received a very good score because most of the 
construction will take place beneath the ground and would cause minimal disruption to nature 
and the residents of Jersey City. Construction should not generate traffic, noise or require the 
movement of utilities. Natural environments would also be minimally impacted.  

  Social Benefits – Off-line tunnel storage received a good score in society benefits because they 
could have a positive effect on water quality and generate useful space over dropdown shafts.  

  Multiple-use Considerations – Tunnel storage received a good score for multiple-use 
considerations because dropdown shafts could be turned into parks or playgrounds. Either of 
these options could add to the usefulness of the tunnel beyond CSO control. 

D.1.4.6 Public Acceptance for Off-line Storage with Storage Tanks/Treatment Shafts 
Factors that affect public acceptance are discussed below for the off-line storage with storage tanks 
alternative: 

 Environmental Impacts – Since the storage tanks are located on the periphery of the City, 
construction of the tanks should have minimal negative environmental impacts to residential or 
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densely populated areas. However, the construction could impact natural environments and 
various permits would need to be obtained. Environmental impacts associated with storage 
tank implementation would have to be addressed on a site-specific basis.   

 Social Benefits – Storage tank construction projects could be combined with park or 
redevelopment projects (see Multiple-use Considerations below) that would be beneficial to 
the community 

 Multiple-use Considerations – Off-line storage tanks also are well-suited for multi-use 
applications; they can be constructed beneath parks or other public spaces. 

D.1.5 Performance Considerations 
 

D.1.5.1 Performance for Inflow and Infiltration Collection System Controls 
The alternative with inflow and infiltration reduction through pipe replacement or rehabilitation does 
not reduce the number of overflows in the typical year of 2004. The JCMUA system’s percent capture 
is estimated at 73.2% with implementation of I/I reduction, compared with a percent capture of 72.4% 
for the baseline scenario.  

Table D.1-1 shows the inflow and infiltration flows for each sub drainage area with implementation of 
I/I reduction measures; a total flow rate of 0.88 MGD can be eliminated through inflow and infiltration 
pipes replacement or rehabilitation.  

D.1.5.2 Performance for Separate Sewer Collection System Controls 
The evaluation of the sewer separation project in the Bates Street Redevelopment Area showed that 
this sewer separation project did not have a significant impact on the system’s percent capture. This 
alternative was simulated in PCSWMM by identifying the subcatchment areas that would be impacted 
by the separation project. Those subcatchment areas were assigned timeseries with no rainfall; this 
simulated the removal of stormwater from those areas of the CSS (or diversion of stormwater into the 
separate stormwater sewer system). The combined sewer system’s percent capture with the 
separation project was 72.4%, which is equivalent to the percent capture of the baseline condition.  

D.1.5.3 Performance for Green Infrastructure Source Controls 
The roadside rain gardens will be designed to treat rainwater from an impervious area at a loading 
rate ranging from 5:1 to 10:1 of impervious area to rain garden area. Each installation should capture 
the first inch of rain that falls on the subcatchment area route to the rain gardens. Model simulations 
in PCSWMM indicated that green infrastructure was not effective in significantly lowering the number 
of overflows or reducing the CSO volume. The results of this alternative can be found in the 
Performance Results table, Table D.1-2.  

D.1.5.4 Performance for Maximizing Flow to the POTW 
The alternative of maximizing flow to the POTW involves upsizing approximately 12,000 feet of force 
main to 9 feet in diameter in order to pump 235 MGD to the POTW. The system percent capture 
reaches 80% with 60 overflows in the typical year of 2004 with the higher flow alternative at 235 
MGD. The system percent capture only reaches 75% by upgrading only the pumps to the maximum 
velocity of the 6-foot diameter force main.    
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Table D.1‐1 Inflow and Infiltration Flow Per Sub Drainage Area

Sub Drainage Area (SDA) Sum of I‐I flow, CFS Pipes Length (ft)

 Brown Place(RE‐1) 0.10 7369
 Richard Street(RE‐2) 0.16 9059

 Claremont & Carteret (RE‐3/4) 0.07 8441
 Mill Creek & Pine (RE‐5/6) 0.16 16550

 Grand Street(RE‐10/11) 0.08 5875
 Second Street(RE‐15) 0.03 4967

 Sixth Street    (RE‐16/17) 0.03 6273
  Fourteenth Street(RE‐18) 0.23 10642
  Eighteenth Street(RE‐19) 0.02 1838

 Secaucus Road(RW‐1) 0.01 4974
 Manha an Avenue(RW‐2) 0.00 0

 St. Paul's Avenue(RW‐3) 0.00 794
 Van Winkle Avenue(RW‐4) 0.01 1020
 Broadway Avenue 1(RW‐5) 0.00 0

 Sip Avenue(RW‐6) 0.00 0
 Duncan Avenue(RW‐7) 0.00 142

 Clendenny Avenue(RW‐8) 0.12 1238
 Claremont Avenue(RW‐9) 0.00 0

 Fisk Street(RW‐10) 0.24 2891
 N. and S. Danforth Avenue(RW‐11/12) 0.08 3772

 Mina Drive(RW‐13) 0.02 2050
Grand Total 1.36 87896

G:\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\I‐I\II Per DAII_final
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Table D.1-2: Performance Results

Sub Drainage Area (SDA), Regulator, and Outfall Name
Brown Place
(RE-1)

Richard 
Street
(RE-2)

Claremont & 
Carteret
 (RE-3/4)

Mill Creek & 
Pine 

(RE-5/6)
Grand Street

(RE-10/11)
Second Street

(RE-15)
Sixth Street    
(RE-16/17)

 Fourteenth 
Street
(RE-18)

 Eighteenth 
Street
(RE-19)

Secaucus 
Road

(RW-1)

Manhattan 
Avenue
(RW-2)

St. Paul's 
Avenue
(RW-3)

Van Winkle 
Avenue
(RW-4)

Broadway 
Avenue 1

(RW-5)
Sip Avenue

(RW-6)
Duncan Avenue

(RW-7)

Clendenny 
Avenue
(RW-8)

Claremont 
Avenue
(RW-9)

Fisk Street
(RW-10)

N. and S. Danforth 
Avenue

(RW-11/12)
Mina Drive

(RW-13)
East Side Pump 
Station

West Side Pump 
Station Total Flow to PVSC

Outfall number JC014 JC015 JC016 JC018 JC020 JC025 JC026 JC028 JC029 JC001 JC002 JC003 JC004 JC005 JC006 JC007 JC008 JC009 JC010 JC011 JC013

Sub Drainage Area (SDA) Numbers E1 E2 E34 E56 E1011 E15 E1617 E18 E19 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W1112 W13 ESPS WSPS TO PVSC

Name of Alternative
ORIGINAL- Baseline condItions for 2004 22.6           29.8        76.1                 170.2         70.2         45.6           8.0             83.9            207.9         75.3        36.3          52.8           25.1          12.0          85.2         41.3               124.6       48.0          34.6             73.9                       92.0               2,015.1       1,530.1        3,545.8                  714.3                   701.0                   1,415.3                73.8% 68.6% 71.5% 68
UPDATED- Baseline condtions for 2004* 22.5           30.0        74.6                 198.0         69.5         45.6           1.8             84.3            224.9         89.7        48.9          85.4           33.6          16.9          91.7         46.2               129.9       50.1          37.2             79.2                       97.4               2,258.3       1,834.6        4,093.8                  751.2                   806.3                   1,557.4                75.0% 69.5% 72.4% 60

ALTERNATIVE 1a -  Green Infrastructure (GI) 7% Impervious Area -Most Effective areas
20.9           28.5        63.4                 157.7         59.5         38.3           1.6             73.7            209.4         84.5        45.8          77.9           31.3          15.4          79.9         37.2               117.6       46.8          34.6             74.5                       88.8               2,084.0       1,739.1        3,823.3                  653.0                   734.3                   1,387.3                76.1% 70.3% 73.4% 59 10.9%

ALTERNATIVE 1b - GI -implemented on 10% imperious Area in Jersey City 20.9           28.5        62.8                 164.4         53.5         35.8           1.5             72.9            180.4         84.5        45.8          78.3           31.4          15.4          79.9         37.3               117.4       46.8          34.6             74.7                       89.1               2,069.7       1,742.7        3,812.7                  620.7                   735.3                   1,356.0                76.9% 70.3% 73.8% 60 12.9%
ALTERNATIVE 2 - Bright Street Sewer Separation 22.5           30.0        74.2                 203.1         64.7         45.2           1.8             83.9            225.3         89.7        48.7          86.3           33.6          17.0          91.7         46.1               130.0       50.1          37.2             79.5                       97.4               2,252.7       1,835.5        4,089.2                  750.7                   807.4                   1,558.1                75.0% 69.4% 72.4% 60 0.0%
ALTERNATIVE 3 - Removal of Inflow and Infiltration 22.3           29.9        73.6                 180.6         68.9         45.1           1.8             83.0            232.3         89.6        49.0          84.8           33.8          16.9          91.4         46.4               129.1       50.0          36.7             79.2                       97.5               2,319.3       1,898.2        4,217.1                  737.4                   804.3                   1,541.7                75.9% 70.2% 73.2% 60 1.0%
Alternative 4a:  East and West Tunnels -11ft 4 overflows -             -          -                   11.2            -           -             -            -              -             -          -            -             -            -            -           -                 -           -            4.5                -                         -                 2,819.9       2,678.3        5,522.8                  11.2                     4.5                       15.7                     99.6% 99.8% 99.7% 4 99.0%
Alternative 4b: East and West Tunnel- 9.25ft Diameter Tunnel -             -          -                   19.2            -           -             -            -              -             -          -            -             -            -            -           -                 -           -            7.4                -                         -                 2,804.8       2,772.6        5,614.3                  19.2                     7.4                       26.6                     99.3% 99.7% 99.5% 8 98.3%
Alternative 4c:  East and West Tunnels - 7 ft Diameter Tunnel 35.5ft Storage -             -          -                   58.3            -           -             -            -              -             -          -            -             -            -            -           -                 -           -            14.7             -                         -                 2,840.0       2,597.1        5,436.7                  58.3                     14.7                     73.0                     98.0% 99.4% 98.7% 12 95.3%

Alternative 4d:  East and West Tunnels - 6.5 ft Diameter Tunnel  35ft Storage
-             -          -                   114.2         -           -             -            -              -             -          -            -             -            -            -           -                 -           -            56.0             -                         -                 2,560.2       2,192.1        4,750.6                  114.2                   56.0                     170.2                   95.7% 97.5% 96.5% 20 89.1%

Alternative 4e:  West Tunnel only - 6.5 ft Diameter Tunnel  35ft Storage 
22.5           30.0        74.6                 198.0         69.5         45.6           1.8             84.3            224.9         -          -            -             -            -            -           -                 -           -            56.0             -                         -                 2,560.2       2,192.1        4,750.6                  751.2                   56.0                     807.2                   77.3% 97.5% 85.5% 60 48.2%

Alternative 5a:  Grouped Tanks - 4 overflows -             -          7.4                   13.8            9.7            4.9              -            -              -             -          13.5          -             1.6            -            -           -                 -           -            20.6             12.3                       -                 2,574.8       2,386.7        4,962.2                  35.8                     48.0                     83.8                     98.6% 98.0% 98.3% 4 94.6%
Alternative 5b:  Grouped Tanks - 8 overflows -             -          12.5                 18.1            10.7         6.6              -            0.0              -             -          17.9          -             4.8            -            -           -                 -           -            21.7             16.1                       -                 2,585.4       2,382.0        4,967.7                  47.9                     60.4                     108.3                   98.2% 97.5% 97.9% 8 93.0%
Alternative 5c:  Grouped Tanks - 12 overflows -             -          15.0                 34.8            19.3         7.5              -            3.1              -             -          20.2          -             2.8            -            -           -                 -           -            28.1             21.4                       -                 2,579.6       2,391.9        4,972.8                  79.7                     72.5                     152.2                   97.0% 97.1% 97.0% 12 90.2%
Alternative 5d:  Grouped Tanks - 20 overflows -             -          42.9                 84.8            38.3         13.5           -            5.4              -             -          49.7          -             6.9            -            -           -                 -           -            79.1             56.0                       -                 2,561.6       2,376.0        4,938.4                  184.9                   191.7                   376.6                   93.3% 92.5% 92.9% 20 75.8%
Alternative 6a:  Maximum flow East and West Pump Stations and Forcemain 
Capacities with New System at 150% 

21.8           29.6        46.7                 100.3         49.1         24.7           1.1             62.4            226.6         88.4        45.0          68.7           27.3          11.5          78.6         37.3               119.2       45.7          30.6             69.4                       88.6               2,455.1       1,926.4        4,382.7                  562.3                   710.4                   1,272.7                81.4% 73.1% 77.5% 53 18.3%

Alternative 6b:  Maximum flow East and West Pump Stations and Forcemain 
Capacities with New System at 235 MGD

22.1           29.8        56.4                 133.0         54.8         31.4           1.3             67.8            232.8         85.1        35.5          24.1           19.8          1.6             23.9         19.9               92.3         34.2          16.8             57.8                       73.5               2,395.8       2,140.7        4,537.6                  629.3                   484.4                   1,113.7                79.2% 81.5% 80.3% 60 28.5%

Program Alternatives:
Collection System and Source Controls 7% 20.8           28.3        62.3                 147.6         54.8         37.7           1.6             71.6            206.5         84.5        45.7          81.0           31.3          15.3          79.7         37.3               116.8       46.7          34.2             74.6                       88.8               2,049.4       1,729.3        3,778.9                  631.2                   735.8                   1,367.0                76.5% 70.2% 73.4% 60 12.2%
Collection System and Source Controls 10% 20.8           28.3        61.8                 152.2         49.4         35.0           1.5             71.0            181.0         84.5        45.4          78.3           31.2          15.4          79.7         37.1               116.7       46.7          34.2             79.1                       88.6               2,033.1       1,732.5        3,765.6                  601.0                   736.9                   1,337.9                77.2% 70.2% 73.8% 56 14.1%
Collection System and Source Controls with Offline Storage

with only the  W1 and W2 tanks for Manhattan and Secaucus sized for 4 
overflows

22.3           29.8        73.5                 180.6         64.0         44.9           1.8             82.3            226.7         -          13.5          82.2           33.8          16.7          90.9         45.5               129.1       50.0          36.8             79.2                       96.9               2,220.4       1,826.4        4,047.5                  725.9                   674.7                   1,400.5                75.4% 73.0% 74.3% 60 10.1%

with only the  W1 through W5 tanks sized for 4 overflows
22.3           29.8        73.5                 180.6         64.0         44.9           1.8             82.3            226.7         -          13.5          -             1.6            -            90.9         45.5               129.1       50.0          36.8             79.2                       96.9               2,220.4       1,826.4        4,047.5                  725.9                   543.6                   1,269.4                75.4% 77.1% 76.1% 60 18.5%

with only the  W1 through W5 tanks sized for 4 overflows and W6 to W13 
at 20 overflows

22.3           29.8        73.5                 180.6         64.0         44.9           1.8             82.3            226.7         -          13.5          -             1.6            -            -           -                 -           -            79.1             56.0                       -                 2,220.4       2,376.0        4,047.5                  725.9                   150.2                   876.1                   75.4% 94.1% 82.2% 60 43.7%

with only the  W1 through W5 tanks sized for 4 overflows and W6 to W13 
& E19, E18 down to 20 overflows

22.3           29.8        73.5                 180.6         64.0         44.9           1.8             5.4              -             -          13.5          -             1.6            -            -           -                 -           -            79.1             56.0                       -                 2,220.4       2,376.0        4,047.5                  422.2                   150.2                   572.4                   84.0% 94.1% 87.6% 60 63.2%

Number of 
Overflows in 

JCMUA Drainage 
Areas and 

Municipal System

VOLUMES DISCHARGED OR CAPTURED TO PVSC
East Side 
Pump Station

West Side 
Pump Station

Total Flow to 
PVSC

Total  Wet 
Weather Overflow 
Volume East Side 

Drainage Area

Total  Wet 
Weather Overflow 
Volume West Side 

Drainage Area

Total  Wet 
Weather Overflow 

Volume From 
Jersey City

Percent of Capture in JCMUA Drainage 
Areas and Municipal System (By Protocol) Percentage of 

Overflow Volume 
reduce from 

current baseline 
condtions

G:\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\Alternatives_to_PVSC\Summary_Results_of_Alternatives20190604.xlsxCapture&overflow Summary
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D.1.5.5 Performance for Off-line Storage with Tunnels 
The tunnels performance was evaluated based on achieving a certain number of overflows and a 
minimum percent capture. The results of the evaluation were attained using PCSWMM modeling 
software. The targets were 4, 8, 12, and 20 overflows, and the percent capture target was 85%. 
Modeling showed that the tunnel would be effective in attaining the overflow goals. Each overflow 
goal resulted in a percent capture over 80%. 85 percent capture was attained by running the model 
with just the west side tunnel constructed. The east side outfalls were left unchanged from the 
baseline condition. It was determined that storage tunnels would be effective in reducing the number 
of CSO overflows. The characteristics of the tunnels for each alternative and their performance results 
are presented in Table D.1-2. 

D.1.5.6 Performance for Off-line Storage with Storage Tanks/Treatment Shafts 
The performance of the off-line grouped storage tanks alternative was evaluated for 4, 8, 12, and 20 
overflows in the typical year. Nine storage nodes were added to the PCSWMM model at 
approximately the tank locations shown in Figure D.1-5. Twelve of the existing outfall nodes were 
closed (converted to manhole nodes), and new conduits were added to connect those outfalls to the 
new storage nodes. The new conduits were sized to be consistent with the size of existing conduits 
directly upstream. A pump link was connected from each storage tank to the interceptor pipe to 
model the pumping back of combined sewage from the storage tanks after each wet weather event. 
Constraints were added to the pumps using the Control Rules Editor in PCSWMM so that the pumps 
were set to “OFF” during wet weather events and started pumping sewage from the storage tank back 
to the interceptor after wet weather events ended. Each storage tank also was connected to a weir 
that discharged to an outfall; this simulated overflows from the tanks when the tank capacities were 
exceeded. 

The nine tanks were sized by iteratively running the PCSWMM model and adjusting the tank 
diameters and depths to achieve the targeted number of overflows per year. The preliminary tank 
dimensions for the 4, 8, 12, and 20 overflow alternatives are shown in Table D.1-3. The total overflow 
volumes and percent capture values for the storage tank alternatives are shown in Table D.1-2. 

D.2 PRELIMINARY CONTROL PROGRAM ALTERNATIVES 
This section of the Alternatives Report evaluates combinations of the CSO abatement technologies 
that were discussed in Section D.1. This section illustrates how the institutional, implementability, 
public acceptance, and performance factors change as a result of the combination of alternatives into 
one control program. 

D.2.1 Collection System and Source Controls  
As described in Section B.3, the JCMUA has sewer replacement contracts currently underway to 
replace pipes that were identified as being near failure and in need of immediate replacement. Many 
of these pipes also are pipes with I/I issues; therefore, JCMUA already has begun I/I reduction efforts 
through current projects. Continuing with this approach for I/I reduction likely will be the first phase 
of the JCMUA LTCP. Another high priority for the JCMUA is dealing with flooding issues, as identified in 
the JCMUA System Characterization Report. One way that the JCMUA has planned to address flooding 
is with the sewer separation project in the downtown area near Bates Street and along Bright Street; 
this will likely be the next possible phase of the LTCP.   Another possible next phase of the LTCP is 
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Table D.1-3 Storage Tank Dimensions

Diameter (ft) Depth (ft) Volume (MG) Diameter (ft) Depth (ft) Volume (MG) Diameter (ft) Depth (ft) Volume (MG) Diameter (ft) Depth (ft) Volume (MG)
ST_E1011 80 120 4.51 80 120 4.51 80 110 4.14 80 48 1.80
ST_E15E1617 60 90 1.90 60 85 1.80 60 75 1.59 48 55 0.74
ST_E18E19 100 120 7.05 100 100 5.87 100 100 5.87 80 85 3.20
ST_E1E4 100 125 7.34 100 95 5.58 100 95 5.58 80 85 3.20
ST_E56 140 130 14.97 125 130 11.84 120 130 11.00 100 90 5.29
ST_W11W13 104 130 8.22 104 130 8.22 100 120 7.05 80 115 4.32
ST_W1W2 85 130 5.56 85 130 5.56 80 120 4.51 80 98 3.68
ST_W3W5 100 120 7.05 80 130 4.89 80 110 4.14 80 80 3.01
ST_W6W10 186 130 26.44 181 130 25.11 153 130 17.96 120 120 10.15

Tank
4 Overflows 8 Overflows 12 Overflows 20 Overflows

G:\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\Storage Tank\TANK SIZING_SMALL PUMPS.xlsxSummary_TankSizes
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implementing one of the green infrastructure programs to achieve runoff reduction for 7% to 10% of 
the City’s impervious area. Based upon the feedback from the public during the JCMUA’s six most 
recent public meeting and presentations, there is strong interest in implementation of GI, including 
more trees; therefore, the GI phase will help improve acceptability of the LTCP for the public. 

If this program is implemented in the sequence above, the evaluated outcome is predicted to result in 
the following: 

 Implementability and technical issues would have a “Very Good” rating 

 Environmental considerations would have a “Fair” to “Good” rating 

 Although performance would only be “Fair,” the institutional, siting, and cost criteria would be 
“Very Good” to “Excellent.” 

Table D.2-1 presents the actual rating numbers and final ranking for this alternative. It is estimated 
that implementation of this control program would improve the percent capture from 72.4% for the 
baseline condition to 72.6%, and no overflows would be reduced. Regardless, this program would help 
attain higher public acceptance because improvements would be readily seen; if the gray 
infrastructure projects (for example, off-line storage) also need to be implemented to achieve water 
quality or CSO reduction goals, the public may be more supportive after completion of these initial 
collection system and source control projects. 

D.2.2 Collection System and Source Controls with Off-Line Storage 
The most significant impact of adding off-line storage to the control program alternative discussed in 
Section D.2.1 is that performance of the CSO controls will improve. As shown in Table D.2-1, the 
storage tanks/treatment shafts have a higher overall rating score than the tunnel alternative. Storage 
tanks/treatment shafts also have the advantage of being well-suited for phased implementation, in 
which the percent capture and overflow reduction numbers would increase with each additional tank 
added to the CSS.  

Table D.2-1 shows that the ratings for the alternative with collection system and source controls with 
off-line storage; some rating benefits are improved because of the addition of off-line storage, and 
others are reduced. A summary of the rating changes is provided below: 

 While GI has a “very good” environmental impact rating and an “excellent” institutional rating, 
its combination with off-line storage reduces these ratings because the off-line storage 
alternative will require more disruption to land and the environment during construction. 

 While the performance of GI with collection system controls is only rated as “fair,” the addition 
of off-line storage improves the overall program performance to “good.” 

Table D.1-2 shows the results of the PCSWMM model runs for the combination control program 
alternatives. 

The short list of alternatives recommended for the LTCP program at this time is a combination of: 

 I/I removal by lining leaking pipes 
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Alternatives Constructability Reliability Operability Adaptability
Environmental 

Impacts
Social 

Benefits
Multiple-use 

Considerations
Performance

Institutional 
Issues*

Siting Cost Overall  Score

Green Infrastructure Source Controls 4 3 3 5 4 5 4 2 5 3 4 42
Maximizing Flow to the POTW with only Pumps Upgraded 4 4 4 3 4 1 2 5 4 5 5 41
Inflow and Infiltration Collection System Controls (Lining) 5 4 5 5 3 1 1 1 4 5 5 39
Off-line Storage with Storage Tanks/Treatment Shafts 2 5 2 4 4 4 5 5 1 3 2 37
Partial Separate Sewer Collection System Controls 1 5 5 4 2 1 1 1 2 4 5 31
Inflow and Infiltration Collection System Controls (Replacement) 1 5 5 4 1 1 1 2 2 4 3 29
Off-line Storage with Tunnels 1 5 2 2 4 3 3 5 1 1 2 29
Maximizing Flow to the POTW with both Pumps and Force Main Upgrades 1 4 4 1 2 1 2 3 1 3 1 23
Collection System and Source Controls 4 4 4 4 3 2 2 2 4 4 5 38
Collection System and Source Controls with Offline Storage 3 4 4 4 3 2 3 3 3 4 4 37
* Public acceptance is reflected in this criteria

Table D.2-1 Alternatives Evaluation Matrix

C:\Users\MBushlow\ARCADIS\JCMUA File Sharing Site - JCMUA Long Term Control Plan Assignments\Tables\Evaluation Matrix Draft.xlsx

                                                 June 2019
Regional DEAR Appendix Page 420 of 918 



City of Jersey City – Jersey City Municipal Utilities Authority (JCMUA) 
Development and Evaluation of Alternatives Report 

https://arcadiso365.sharepoint.com/teams/JCMUAFileSharing/Shared Documents/JCMUA Long Term Control Plan 
Assignments/JCMUA_DevEval_of_Alts_Report-Draft_062019.docx 

26 

 Sewer separation in the Bates Street Redevelopment Area 

 Green infrastructure with bioswales and tree planting 

 One of the off-line storage alternatives with or without the option to upgrade the East and 
West Side Pump Stations. 

D.2.3 Summary of Cost Opinions 
The cost and performance analysis presented herein was prepared in accordance with Passaic Valley 
Sewerage Commissioners CSO Long Term Control Plan Updated Technical Guidance Manual January 
2018. All Present Worth Costs include the present-day costs for capital costs, land costs, and O&M 
costs over a 20-year period or life of the project. All capital costs include an additional 25% for 
contingencies, 20% for engineering costs and 15% for contractor overhead and profit. At each level of 
control, assuming an interest rate of 2.75% and a 20-year life cycle for present value calculations, a 
Present Worth (PW) factor of 15.227 was used. The total present worth (TPW) cost is calculated as the 
sum of the capital cost, land cost, and the O&M costs multiplied by the 15.227 PW factor. All costs 
have been adjusted for present day worth using the ENR construction indices. For tabulation of cost 
ratings, the follow cost ranges were used: $50M or less received a score of 5 (excellent), $50M-$100M 
received a score of 4 (very good), $100M-$300M received a score of 3 (good), $300M-$1B received a 
score of 2 (fair), and $1B+ received a score of 1 (poor).  Detailed cost opinions of all the alternatives 
are presented in Appendix A. 

As shown in Table D.2-2, reduction of I/I through pipe replacement has a TPW cost of $130 M, and the 
pipe rehabilitation (lining) alternative has a TPW cost of $43 M.  It is noted that, in both cases, the 
pipe sizes remain the same. 

As shown in Table D.2-3, the partial sewer separation alternative at Bates Street has a TPW cost of $16 
M. The TPW cost for the system-wide sewer separation alternative is $5,824 M, which is not a feasible 
alternative; the cost is provided as a hypothetical reference for the cost to achieve zero overflows. 

Table D.2-4 presents the cost for green infrastructure with bioswale (rain garden) technology applied. 
The TPW costs were estimated at $67 M for the 7% impervious area controlled alternative and $97 M 
for the 10 % impervious area controlled alternative. The tree planting alternative is estimated to have 
a relatively lower cost: $21 M for 7% impervious area and $30 M for 10% imperious area (O&M costs 
not considered). 

Tables D.2-5 and D.2-6 show the capital, O&M, and TPW costs for the storage alternatives including 
the storage tunnel alternatives and the 9 grouped storage tanks. These tables present the costs for 
various levels of performance based upon the number of overflows of 4, 8, 12, and 20. The following 
summarizes the conclusions: 

 Both the grouped tanks and tunnels alternatives have no significant cost difference with 
upgrades to the East and West Side Pump Stations. Therefore, only the alternatives without 
pump upgrades are presented. 

 The tunnel alternatives with 4, 8, 12, and 20 overflows have TPW costs of $890 M, $834 M, 
$688 M and $584 M, respectively. The storage tank alternatives with 4, 8, 12, and 20 overflows 
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have TPW costs of $857 M, $794 M, $719 M and $547 M, respectively. The storage tank 
alternative has lower costs than the tunnel alternative at 4, 8, and 20 overflows but higher costs 
than the tunnel alternative at 12 overflows. 

The detailed costs for each alternative are available in Appendix A. 

Several assumptions specific to Jersey City were used during evaluation of control alternatives. These 
assumptions include the following: 

 Land cost in Jersey City was estimated to be $5,123,300 per acre based on information on 
averages of several real estate property quotes in Jersey City. 

 The amount of land required for all treatment and disinfection systems is equal to the sum of 
the land required for the tanks, equipment, and buildings plus a twenty-five-foot buffer around 
the area for access and maintenance. 

The O&M costs for tanks, tunnels, and green infrastructure are shown in Table D.2-7.  These cost 
estimates were developed based on the materials provided by Greeley and Hansen/CDM Smith at the 
March 21st CSO permittee meeting. Operation costs (labor costs and requirements) for the various 
CSO control technologies were based on the average cost of maintaining a single operation post 
manned by one operator on a 24-hour, year-round basis. Local operation labor is approximately 
$53.60/hour, including fringe benefits. Assuming an eight-hour workday, with three shifts per day, for 
365 days per year, the average cost for a Continuous Operating Post (COP) would be $470,000. 
Maintenance costs are taken as a percentage of the construction cost. 

Table D.2-2 Capital, O&M, and Present Worth Cost Breakdown for Inflow and Infiltration 
 

Inflow and 
Infiltration 

Present Worth Cost 

Total Capital 
Cost Land Cost Annual 

O&M Cost Present Worth 

Replacement $130,248,000   NA   NA  $ 130,248,000  
Total Present Worth Cost $ 130,248,000  

Rehabilitation $  43,142,000   NA   NA  $   43,142,000  
Total Present Worth Cost $   43,142,000  

 
Table D.2-3 Capital, O&M, and Present Worth Cost Breakdown for Sewer Separation 

 

Sewer 
Separation 

Present Worth Cost 

Total Capital Cost Land Cost Annual O&M 
Cost Present Worth 

Bates Street $         13,290,000   NA  $        160,000  $      15,690,000  
Total Present Worth Cost $      15,690,000  

System 
Wide $    4,933,990,000   NA  $  58,480,000  $ 5,824,420,000  

Total Present Worth Cost $ 5,824,420,000  

                                                 June 2019
Regional DEAR Appendix Page 422 of 918 



City of Jersey City – Jersey City Municipal Utilities Authority (JCMUA) 
Development and Evaluation of Alternatives Report 

https://arcadiso365.sharepoint.com/teams/JCMUAFileSharing/Shared Documents/JCMUA Long Term Control Plan 
Assignments/JCMUA_DevEval_of_Alts_Report-Draft_062019.docx 

28 

 
Table D.2-4 Capital, O&M, and Present Worth Cost Breakdown for GI 

 

GI 
Present Worth Cost 

Total Capital 
Cost Land Cost Annual O&M 

Cost 
Present 
Worth 

7% 
Impervious 

Area 
Controlled 

$  50,070,000   NA  $    1,130,000  $   67,250,000  

Total Present Worth Cost  
$   67,250,000  

10% 
Impervious 

Area 
Controlled 

$  71,910,000   NA  $    1,620,000  $   96,580,000  

Total Present Worth Cost $   96,580,000  
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Table D.2‐5 Capital, O & M, Present Worth Cost Breakdown for Tunnels 

Length (ft) Depth (ft)
Tunnel 

Diameter (ft)

Storage 

Diameter (ft)

Land Required 

(Acres)
Total Capital Cost Land Cost Annual O&M Cost Present Worth

West Side              27,780  118 12 65 0.96  $          370,320,000   $ 4,920,000   $           4,570,000   $ 444,830,000 
East Side              27,426  118 12 65 1.03  $          371,170,000   $ 5,300,000   $           4,530,000   $ 445,410,000 

 $ 890,240,000 

West Side              27,780  118 11 60 0.96  $          346,380,000   $ 4,920,000   $           4,270,000   $ 416,370,000 
East Side              27,426  118 11 60 1.03  $          347,510,000   $ 5,300,000   $           4,230,000   $ 417,280,000 

 $ 833,650,000 

West Side              27,780  118 8.25 55 0.96  $          284,590,000   $ 4,920,000   $           3,530,000   $ 343,240,000 
East Side              27,426  118 8.25 55 1.03  $          286,470,000   $ 5,300,000   $           3,500,000   $ 345,050,000 

 $ 688,290,000 

West Side              27,780  118 6.5 36 0.96  $          240,450,000   $ 4,920,000   $           2,970,000   $ 290,590,000 
East Side              27,426  118 6.5 36 1.03  $          242,820,000   $ 5,300,000   $           2,950,000   $ 292,970,000 

 $ 583,560,000 

Total Present Worth Cost

Tunnel Size for 12 Overflows

Total Present Worth Cost

Tunnel Size for 20 Overflows

Total Present Worth Cost

Tunnel

Storage Tunnel Present Worth Cost

Tunnel Size for 4 Overflows

Total Present Worth Cost

Tunnel Size for 8 Overflows

G:\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\Cost_Estimates\Cost_Estimate_SummaryTunnel
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D.2-6 Capital, O & M, and Present Worth Cost Breakdowns for 9  Storage Tanks

Diameter (ft)
Tank Volume 

(MG)
Land Required 

(acres)
 Total Capital 

Cost 
 Land Cost 

 Annual O&M 
Cost 

 Present Worth 

1 Secaucus / Manhattan 85 5.56 0.329 67,650,000$     1,680,000$     940,000$        83,670,000$         

2 St. Paul's / Van Winkle / 
Broadway

100 7.05 0.406 54,470,000$     2,080,000$     1,070,000$     72,910,000$         

3 York/Grand & Essex 80 4.51 0.305 35,830,000$     1,560,000$     850,000$        50,280,000$         
4 Mill Creek & Pine 140 14.97 0.651 88,060,000$     3,330,000$     1,790,000$     118,590,000$       
5 Second / Sixth 60 1.90 0.218 21,700,000$     1,120,000$     610,000$        32,150,000$         

6 Sip / Duncan / Clendenny 
/ Claremont / Fisk

186 26.44 1.004 182,000,000$  5,140,000$     2,820,000$     230,030,000$       

7 Danforth & Mina 104 8.22 0.428 62,740,000$     2,190,000$     1,180,000$     82,900,000$         
8 Fourteenth / Eighteenth 100 7.05 0.406 59,380,000$     2,080,000$     1,070,000$     77,820,000$         

9 Brown / Richard / 
Claremont & Carteret

100 7.34 0.406 91,740,000$     2,080,000$     1,100,000$     110,590,000$       

858,960,000$       

1 Secaucus / Manhattan 85 5.56 0.329 67,650,000$     1,560,000$     940,000$        83,670,000$         

2 St. Paul's / Van Winkle / 
Broadway

80 4.89 0.305 43,540,000$     1,560,000$     880,000$        58,510,000$         

3 York/Grand & Essex 80 4.51 0.305 35,830,000$     1,560,000$     850,000$        50,280,000$         
4 Mill Creek & Pine 125 11.84 0.552 72,270,000$     2,670,000$     1,510,000$     98,020,000$         
5 Second / Sixth 60 1.80 0.218 21,170,000$     1,120,000$     600,000$        31,470,000$         

6 Sip / Duncan / Clendenny 
/ Claremont / Fisk

181 25.11 0.962 175,320,000$  3,690,000$     2,700,000$     221,330,000$       

7 Danforth & Mina 104 8.22 0.428 62,740,000$     2,080,000$     1,180,000$     82,900,000$         
8 Fourteenth / Eighteenth 100 5.87 0.406 53,440,000$     2,080,000$     970,000$        70,280,000$         

9 Brown / Richard / 
Claremont & Carteret

100 5.58 0.406 82,840,000$     2,080,000$     940,000$        99,270,000$         

795,730,000$       

1 Secaucus / Manhattan 80 4.51 0.305 62,330,000$     1,560,000$     850,000$        76,790,000$         

2 St. Paul's / Van Winkle / 
Broadway

80 4.14 0.305 39,740,000$     1,560,000$     810,000$        53,680,000$         

3 York/Grand & Essex 80 4.14 0.305 33,930,000$     1,560,000$     810,000$        47,870,000$         
4 Mill Creek & Pine 120 11.00 0.521 67,990,000$     2,670,000$     1,430,000$     92,420,000$         
5 Second / Sixth 60 1.59 0.218 20,100,000$     1,120,000$     580,000$        30,110,000$         

6 Sip / Duncan / Clendenny 
/ Claremont / Fisk

153 17.96 0.743 139,180,000$  3,330,000$     2,060,000$     174,280,000$       

7 Danforth & Mina 100 7.05 0.406 56,800,000$     2,080,000$     1,070,000$     75,250,000$         
8 Fourteenth / Eighteenth 100 5.87 0.406 53,440,000$     2,080,000$     970,000$        70,280,000$         

9 Brown / Richard / 
Claremont & Carteret

100 5.58 0.406 82,840,000$     2,080,000$     940,000$        99,270,000$         

719,950,000$       

1 Secaucus / Manhattan 80 3.68 0.305 58,150,000$     1,560,000$     770,000$        71,470,000$         

2 St. Paul's / Van Winkle / 
Broadway

80 3.01 0.305 34,040,000$     1,560,000$     710,000$        46,440,000$         

3 York/Grand & Essex 80 1.80 0.305 22,150,000$     1,560,000$     600,000$        32,900,000$         
4 Mill Creek & Pine 100 5.29 0.406 39,130,000$     2,080,000$     920,000$        55,160,000$         
5 Second / Sixth 48 0.74 0.173 15,850,000$     890,000$        510,000$        24,470,000$         

6 Sip / Duncan / Clendenny 
/ Claremont / Fisk

120 10.15 0.521 99,700,000$     2,670,000$     1,350,000$     122,980,000$       

7 Danforth & Mina 80 4.32 0.305 43,030,000$     1,560,000$     830,000$        57,220,000$         
8 Fourteenth / Eighteenth 80 3.20 0.305 39,910,000$     1,560,000$     730,000$        52,560,000$         

9 Brown / Richard / 
Claremont & Carteret

80 3.20 0.305 70,780,000$     1,560,000$     730,000$        83,440,000$         

546,650,000$       

Construction 
Phase

Tank Location

Storage Tank Present Worth Cost

Tank Size for 4 Overflows

Total Present Worth Cost

Total Present Worth Cost
Tank Size for 20 Overflows

Total Present Worth Cost
Tank Size for 8 Overflows

Total Present Worth Cost
Tank Size for 12 Overflows

G:\Project\01129_JCMUA\01129179_2018_CSO_Permit_Services\Development_and_Evaluation_of_Alternatives\Cost_Estimates\Cost_Estimate_Summary jam.xlsxTanks
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Table D.2-7 O&M Cost for Tanks, Tunnels and Green Infrastructure 
 

  Item Unit Cost Basis 
(per year) 

Operation 

Pump Station (Up to 
100 MGD)* COP 0.5 × 

$470K 

Storage COP 0.5 × 
$470K 

Tunnels COP 1 × $470K 

Maintenance 

Green Infrastructure Per Impervious Acre 
Managed $8,000  

Pump Station % of construction cost 2.0% 

Storage % of construction cost 3.0% 

Tunnels % of construction cost 2.0% 

Conveyance Pipelines 
/Sewer Separation % of construction cost 2.0% 

*Pump station operation for tunnels included in tunnel 
operation. 
- Only add pump station operation costs if stand-alone pump 
station. 
- COP = Continuous operating post 

D.3 PRELIMINARY SELECTION OF ALTERNATIVES 
 

D.3.1  Evaluation Factors 
Each alternative was evaluated based on the factors previously described in this Alternatives Report. 
Each factor was graded on a 1-5 scale, which ranged from poor to excellent. Implementability and 
technical factors (constructability, reliability, operability, and adaptability) were described in Section 
D.1.3. Environmental factors (public acceptance, environmental impacts, social benefits, and multiple-
use considerations) were described in section D.1.4. Cost was evaluated using the scale described in 
section D.2.3. Institutional issues were described in section D.1.1. Siting was evaluated based on ease 
of site acquisition and graded on a scale from 1-5 (poor to excellent). If an alternative will be 
constructed on public property or a site owned by the City, then it would receive an excellent score. If 
an alternative is required to be constructed on a site that is private, must be purchased or requires 
intensive permitting it would receive a poor score. A list of the alternatives, the factors evaluated and 
their scores can be found on Table D.2-1. 

D.3.2 Regulatory Compliance 
Based upon the results of the Water Quality Monitoring Program and Modeling, most areas of the 
receiving waters are in compliance with pathogen criteria for fecal coliform and Enterococci. The 

                                                 June 2019
Regional DEAR Appendix Page 426 of 918 



City of Jersey City – Jersey City Municipal Utilities Authority (JCMUA) 
Development and Evaluation of Alternatives Report 

https://arcadiso365.sharepoint.com/teams/JCMUAFileSharing/Shared Documents/JCMUA Long Term Control Plan 
Assignments/JCMUA_DevEval_of_Alts_Report-Draft_062019.docx 

30 

JCMUA may favor utilizing the demonstration approach for these areas in compliance.  However, the 
presumption approach may be more applicable to the outfalls for the Secaucus and Manhattan 
Subdrainage Areas that discharge to Penhorn Creek, which flows to the upper Hackensack River. A 
goal of 20 overflows with the storage tanks may be negotiable since the modeling for the 2004 typical 
rainfall year estimated that this alternative would achieve a 75.8% reduction in overflow volume and 
93% percent capture, which is 8% above the 85% presumption criteria. 

D.3.3 Selection of Preliminary Alternatives 
As discussed in Section D.2.2, the following preliminary alternatives are being considered for selection 
in the LTCP in accordance with the established criteria: 

• I/I removal by lining the leaking pipes 

• Sewer separation in the Bates Street Redevelopment Area 

• Green infrastructure with bioswales and perhaps tree replacement 

• A variant of one of the off-line storage alternatives with or without the option to upgrade the 
East Side and West Side pump stations.  These variations may be as follows: 

o Storage tanks/treatment shafts for the W1 and W2 subdrainage areas 

o If necessary, additional storage tanks for W3 to W13 

o If the Hudson River is viewed as being in need of CSO abatement, the E18 and E19 
storage tanks may be added 

o A tunnel on the west side, alone, may be favored if the storage tank/treatment shafts 
are deemed less favorable. 

Although no final selected plan is being proposed in this report, some combination of these 
alternatives may be able to be implemented over 30 years by the JCMUA in a cost-effective approach.  
If they cannot be implemented in a 30-year period, the I/I removal, sewer separation, and GI 
alternatives would become the planned approach. 
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