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Executive Summary

This Public Participation Process Report has been prepared on behalf and in coordination with
the City of Elizabeth (City) and the Joint Meeting of Essex and Union Counties (JMEUC or Joint
Meeting) as part of efforts to meet the conditions of the New Jersey Pollutant Discharge
Elimination System (NJPDES) individual permit actions issued by the New Jersey Department
of Environmental Protection (NJDEP) for Combined Sewer Overflow (CSO) control.

The report outlines the process that has been taken to date as well the future planned efforts to
inform, engage, and solicit input from the public on the CSO Long Term Control Plan (LTCP)
being developed the City and JMEUC (i.e., the permittees). Section 1 provides an overview of
the current CSO regulatory permits, the assoicated public participation requirements, and the
program goals and objectives. The NJPDES CSO permits have 2 key public participation
requirements: (1) the development and implementation of the Public Participation Process
Report, and (2) the involvement of a Supplemental CSO Team. The overall goal of the public
participation process is to seek public input and identify and select CSO LTCP alternatives that
are supported by the public given that the CSO control plan will involve significant costs and be
disruptive to affected communities during implementation. This involves communicating with
and soliciting input from interested stakeholders and the broader public on receiving water
quality and the challenges and opportunities of CSO controls.

A discussion of the stakeholder identification process, including the affected public and the
hydraulically connected municipalities, and the various engagement methods for public outreach
and public input and involvement is given in Section 2. Generating public support for CSO
controls requires raising the public’s awareness of and interest in combined sewer overflows
and wet weather controls. The permittees are seeking to deepen the public’s understanding of
the regulatory requirements, potential water quality benefits, and cost implications of LTCP
options. The efforts are intended to make the public more informed and generate meaningful
community involvement in the planning process. By raising awareness, generating interest, and
soliciting and responding to constructive input, the desired outcome is the public’s informed
support of the selected CSO Long Term Control Plan.

Engaging with stakeholders over a long term requires a multi-pronged approach with a range of
strategies and activities, implemented in a consistent and sustained manner and targeted to the
diverse stakeholder needs and interests. Public engagement methods are identified in terms of
opportunities for education and outreach in order to provide information, as well as opportunities
for public input in which feedback is solicited. Public education and outreach activities include
the Supplemental CSO Team meetings; posters, flyers, and handout publication and
distribution; website postings; community group and school event presentations and information
dissemination; press releases, interviews, and media advisories; regional partnership
collaborations; CSO outfall and green infrastructure identification signage; CSO notification
system; and infrastructure tours.

The Supplemental CSO Team is a key component of the public participation program and
details on its formation, proceedings, and goals are presented in Section 3. Invitations were
made and the Supplemental CSO Team has been formed, with members representing resident
and business communities, economic development interests, significant water consumers,
environmental groups, the principal hydraulically connected adjacent municipality, and local and
county government planning groups. To date, 4 meetings have been held to provide updates on
the status of the system characterization, monitoring program, and sensitive areas analysis, to
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obtain feedback on the progress of these items from the team members. The team is providing
essential input on the planning process, including draft permit submittal contents, CSO control
alternatives considered for evaluation and selection, and plan affordability and potential rate
implications. Live audience participation and feedback is also being obtained through survey
questions asked during presentations and a web-based audience response system that
processes and displays poll results in real time. Summaries of the meeting presentations and
participant comments are provided in this report and its appendices.

The implementation of public engagement activities throughout the 3 stages of the long term
control plan development is outlined in Section 4. As noted, several Supplemental CSO Team
meetings have been conducted and team members have acquired an understanding of the
LTCP issues and challenges through information presented at the meetings so that they can
initiate and facilitate discussions of these issues and challenges within their organizations,
groups, and communities. Input and involvement by the team will continue throughout the 3
stages of the planning process.

Posters, flyers, and handouts have been used at public education events to assist in explaining
combined sewer overflows, the regulatory context for CSO controls, and the public’s role in
water quality protection. The permittees have also been participating in various events to
educate the public, including working with school groups and community organizations;
maintaining websites containing information on the CSO control plan; publishing press releases
and conducting interviews; installing educational signs for CSO outfalls and control
infrastructure; maintaining a web-based CSO notification system; and participating in regional
partner events. These public outreach and education efforts will continue throughout the 3
stages of LTCP development process.

In addition to actively educating and involving the public through the activities initiated to date,
public participation efforts planned for the Alternatives Evaluation and Plan Selection phases of
the program include publishing and distributing additional content through permittee websites,
public schools, libraries, community groups, and news media; presentations to city government
and JMEUC executive and board officials to review options for controlling CSOs, identify
preferred control options and priorities, and obtain input on constituent outreach; and issuing
public notices and conducting public meetings. Comments received throughout the engagement
process will be duly considered in the development of the LTCP and will be incorporated into
the recommended alternatives as determined appropriate by the permittees.
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1 Introduction

This Public Participation Process Report has been prepared on behalf and in coordination with
the City of Elizabeth (City) and the Joint Meeting of Essex and Union Counties (JMEUC or Joint
Meeting) to meet certain conditions of the New Jersey Pollutant Discharge Elimination System
(NJPDES) individual permit actions issued by the New Jersey Department of Environmental
Protection (NJDEP) for Combined Sewer Overflow (CSO) control, with an effective date of July
1, 2015 (referred herein as the NJPDES CSO permits). As permittees of a hydraulically
connected system, the City and JMEUC are cooperating and collaborating on the development
of a Long Term Control Plan (LTCP) for CSO control per the permit conditions and are jointly
submitting this report for permit compliance. The City and JMEUC are collectively referred
herein as the permittees.

1.1 Background
The City of Elizabeth is a major urban municipality located in eastern Union County, New
Jersey, and is situated along the west banks of the Arthur Kill and Newark Bay. The City of
Elizabeth is the state’s 4th largest municipality by population with approximately 128,000
inhabitants. Several significant transportation systems and shipping facilities are located in the
city and with this large infrastructure system, it is an important residential, commercial, and
transportation center in the New York metropolitan area.

The City provides wastewater and stormwater collection and conveyance services to its
customers through an extensive network of sewers, manholes, catch basins, pump stations,
overflow control facilities, and drainage conduits that comprise the existing sewer system. The
City of Elizabeth does not own or operate any wastewater treatment plant facilities; wastewater
flows are conveyed to the JMEUC wastewater treatment plant (WWTP) in Elizabeth, NJ.

The Joint Meeting of Essex and Union Counties is a regional wastewater conveyance and
treatment public entity formed by joint meeting of its member municipalities. The JMEUC WWTP
serves more than 600,000 residents in several towns of Essex and Union counties, covering a
65-square mile service area. The 11 member municipalities of JMEUC are East Orange,
Hillside, Irvington, Maplewood, Millburn, Newark, Roselle Park, South Orange, Summit, Union,
and West Orange. In addition, Joint Meeting serves the City of Elizabeth as a customer
municipality and small portions of Livingston, Orange, Berkeley Heights, Linden, and New
Providence are served through member or customer systems. The treatment facility is designed
to treat an average flow of 85 million gallons per day (mgd), but can process additional
quantities of flow during wet weather events. The JMEUC’s trunk sewer lines and treatment
facility collect, convey, and treat the wastewater generated from JMEUC’s member and
customer municipalities and industrial contributors.

Much of the City of Elizabeth is served by a combined sewer system that collects and conveys
sanitary and stormwater flows in the same conduit. In certain areas of the City, sanitary flows
are conveyed in a separate (sanitary) sewer system connected to interceptors, with stormwater
runoff conveyed by a separate storm sewer system. The combined sewer systems are prevalent
throughout the northern, western, and southern sections of the City, coinciding with its historical
residential, commercial, and institutional development. The existing combined system includes
regulators and diversion structures, solids and floatables control facilities, interceptor
connections, and outfalls at various locations.
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All dry weather sewage from the City sewer system is conveyed to and treated at the JMEUC
WWTP. Except for flows from sewers directly connected to the Joint Meeting trunk sewers,
wastewater is collected and conveyed by 2 City owned intercepting sewers serving the easterly
and westerly portions of the City, respectively. These intercepting sewers flow to the Trenton
Avenue Pumping Station, which is the City’s main pumping station, and its force main
discharges flows to the JMEUC incoming trunk sewer approximately 1,300 feet upstream of the
wastewater treatment facilities.

1.2 Current Combined Sewer Overflow Regulatory Permits
In 2015, the New Jersey Department of Environmental Protection revoked prior authorizations
related to combined sewer overflows under NJPDES Master General Permit No. NJ0105023
and issued individual permits to authorize discharges from CSOs. Discharges from the City of
Elizabeth’s 29 designated CSO locations are authorized and regulated by NJPDES Permit No.
NJ0108782. While the Joint Meeting does not own or operate CSO discharge points, the
downstream portion of the JMEUC trunk sewer system receives and conveys combined sewage
from the City and the systems are hydraulically connected. As such, the NJDEP revoked and
reissued the individual Category “A” Permit No. NJ0024741 to JMEUC to incorporate the prior
General Permit Authorization No. NJG0108740 and updated CSO permit requirements as part
of the current CSO permit actions.

These individual NJPDES permits contain provisions for the development of a CSO Long Term
Control Plan in accordance with the National CSO Control Policy established by United States
Environmental Protection Agency (EPA). A CSO LTCP involves a comprehensive study of the
hydraulically connected sewer systems and the evaluation of alternatives for reducing CSO
impacts to water quality. It investigates the hydrologic and hydraulic relationships between the
precipitation, conveyance, treatment capacity, and overflows. The LTCP is a feasibility study to
evaluate the means, costs, impacts, and effectiveness of possible control alternatives for
reducing the frequency and volume of CSO discharges. The planning approach consists of
three major steps: system characterization; development and evaluation of alternatives; and
selection and implementation of the controls. The permittees must also establish a public
participation process that actively involves the affected public throughout the plan development.

In drafting the current permits, the NJDEP recognized the complexity of the hydraulic
interrelationships between a combined sewer system and its associated domestic treatment
works and the connections from other municipal sewer systems. Through various conditions of
the individual CSO permits issued to the separate entities of hydraulically connected systems,
the NJDEP has aimed to promote better coordination of a LTCP among permittees of
hydraulically connected systems. The permits indicate that the various hydraulically connected
systems must be evaluated concurrently so that an effective and equitable CSO LTCP is
developed. As permittees of a hydraulically connected system, the City and Joint Meeting are
cooperating and collaborating on the development of a single LTCP for CSO control.

This report has been prepared to fulfill the requirement for the Public Participation Process
Report as outlined in the individual CSO NJPDES Permit No. NJ0108782 for the City of
Elizabeth and Permit No. NJ0024741 for JMEUC. It describes the public participation program
being used to educate the public about the CSO program and allow affected parties the chance
to communicate their views as the LTCP is developed so that public input can be made part of
the decision-making process.

The City and JMEUC are also involved as members of the regional assembly of NJPDES CSO
permittees referred to as the NJ CSO Group. Members of this group consist of municipalities,
sewerage authorities, and other entities that have been issued an NJPDES CSO permit and
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have agreed to work jointly in addressing common and overlapping areas for permit compliance.
On behalf of the member permittees, the NJ CSO Group, with the Passaic Valley Sewerage
Commission (PVSC) serving as the managing member, is providing shared services for these
common elements of the CSO permits to avoid costly and inefficient duplication of efforts.
These shared services encompass certain water quality monitoring and modeling work, such as
ambient in-stream sampling and testing, baseline compliance monitoring reporting, and
pathogen receiving water quality modeling; production of CSO outfall identification signs; setup
and operation of a CSO notification system website; and coordination with regulatory agencies
on common issues for permit compliance. This regional partnership also assists in sharing
information and gathering feedback on techniques for public involvement and CSO controls.

1.3 Permit Conditions Relating to Public Participation
The National CSO Control Policy specifies that in developing its long term CSO control plan, the
permittees are to employ a public participation process that actively involves the affected public
in the decision-making to select the long term CSO controls. Based on this EPA policy
requirement, the NJDEP incorporated the following conditions regarding the public participation
process in Part IV, Specific Requirements: Narrative, subpart Combined Sewer Management of
the individual CSO permits.

● Section D.3.b.iii states that in accordance with Section G.2, permittees are required to
submit the Public Participation Process Report within 36 months from the effective date of
the permit (EDP), which corresponds to a due date of July 1, 2018.

● Section G.2.a indicates that permittee shall submit the Public Participation Process Report to
include appropriate input and participation with other hydraulically connected communities, in
accordance with Section D.3.a (which encourages a single LTCP to be developed and
submitted on behalf of all of permittees in a hydraulically connected system) and G.10 (which
requires cooperation between permittees for a consistent LTCP.) Section G.2.a also notes
that the permittees may use information from the previous submittals, such as:
– Elizabeth City: Public Participation Report, prepared by Hatch Mott MacDonald, April

2007; and
– Joint Meeting of Essex and Union Counties: Long Term Control Plan, Public Participation

Report, NJPDES General Permit No. NJ0105023, NJPDES Individual Permit No.
NJ0024741, prepared by CDM, dated March 2007.

● Section G.2.b states:
Implementation shall actively involve the affected public throughout each of the 3 Steps of
the LTCP process. The affected public includes rate payers (including rate payers in the
separate sewer sections), industrial users of the sewer system, persons who reside
downstream from the CSOs, persons who use and enjoy the downstream waters, and any
other interested persons. A Public Participation Process Report shall include the following
elements:

i. Conduct outreach to inform the affected/interested public (during the development of
the permittee’s LTCP) through various methods which may include: public meetings,
direct mailers, billing inserts, newsletters, press releases to the media, postings of
information on the permittee’s website, hotline, development of advisory committees,
etc.; and to

ii. Invite members of the affected/interested public to join a Supplemental CSO Team to
work with the permittee’s assigned staff, consultants and/or contractors as required in
Part IV, Section G.2.c. [see bullet below] of the permit.

● Section G.2.c states:
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The permittee shall invite members of the affected/interested public to establish a
Supplemental CSO Team to work with the permittee’s assigned staff from Section F.1 [which
is related to system operation and maintenance] and to work as an informal work group as a
liaison between the general public and the decision makers for the permittee. The goals of
the Supplemental CSO Team could consist of the following elements:

i. Meet periodically to assist in the sharing of information, and to provide input to the
planning process;

iii. Review the proposed nature and extent of data and information to be collected during
LTCP development;

iv. Provide input for consideration in the evaluation of CSO control alternatives; and
v. Provide input for consideration in the selection of those CSO controls that will cost

effectively meet the Clean Water Act requirements.

As such, the permit requirements for public participation have 2 key elements: (1) the
development and implementation of the Public Participation Process Report, and (2) the
involvement of a Supplemental CSO Team. Documentation on the various activities conducted
and planned for each of these public participation elements is provided in this report.

1.4 Program Goals and Objectives
The intent of the public participation process is to raise awareness about, foster understanding
of, and encourage input on the development of the CSO control alternatives and the selection of
the long term control plan. As the current LTCP selection program is more complex and
extensive than previous permit requirements, it is important to seek public input and identify
CSO control alternatives that are supported by the public given that alternatives will involve
significant costs. The LTCP will document the process used to inform the affected public about
the alternatives for CSO control and obtain input for the decision process. The desired outcome
of the public participation process is to inform the decisions made during the plan selection so
that the selected alternatives consider the priorities and sensitivities of the stakeholders. This is
essential for obtaining public support for the costly and disruptive projects and improvements
that will be associated with the CSO LTCP.

The objectives of the public participation process are to:

● Maintain an open and transparent process throughout the LTCP development by providing
timely and accessible information to identified stakeholder groups about the need to address
CSOs.

● Raise awareness about CSO issues, and increase understanding of ongoing efforts to
address water quality impairment and protect the designated uses of the Arthur Kill, Newark
Bay, and Elizabeth River.

● Encourage public input on the options for addressing CSOs and establish a process to
maintain two-way communication with interested stakeholders.

● Identify areas of concern and gather input on possible resolutions.
● Balance expectations associated with the costs of the LTCP program, other regulatory

mandates, and potential cumulative impacts on customer rates.

This report presents a framework for communicating with and soliciting input from interested
stakeholders and the broader public on receiving water quality and the challenges and
opportunities of CSO controls. It includes descriptions of the various methods of messaging,
outreach, information sharing, and information gathering available; the public engagement and
outreach efforts that have been completed; and the ongoing and planned activities.
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1.5 Reference Materials and Resources
Guidance documents and other resources made available by the NJDEP were consulted to
develop the public participation program, including:

● "Public Participation Process Report: A Guide to Developing Your Public Participation Report
for New Jersey's Combined Sewer Overflow Permits and Long Term Control Plans", New
Jersey Department of Environmental Protection, April 2018. Website,
http://www.nj.gov/dep/dwq/pdf/CSO_Public_Participation_Resource_Document.pdf. This
document provides guidance to assist permittees in the development of the Public
Participation Process Report consistent with permit.

● “Forming and Utilizing Your Supplemental CSO Team: For New Jersey’s Combined Sewer
Overflow (CSO) Permits and Long Term Control Plans”, New Jersey Department of
Environmental Protection, May 2016. Website, http://www.nj.gov/dep/dwq/pdf/supplemental-
team-resource-doc-5.9.16.pdf.

● “CSO: Public Participation” presentation slides, New Jersey Department of Environmental
Protection, Fall 2015. Web, http://www.nj.gov/dep/dwq/pdf/cso-public-partic-ltcp-permittee-
trng-10-19-15-v2.pdf. NJDEP also has given several presentations which were attended by
representatives of the City and JMEUC. Furthermore, NJDEP presented at the first meeting
of the Supplemental CSO Team to provide an overview of the CSO permit program and the
public participation process.

The City of Elizabeth and JMEUC have also been actively involved with numerous workshops
and meetings discussing pubic outreach organized by the Jersey Water Works, New Jersey
Future, CSO Permittee Network, NJ Urban Mayors Association, NJ CSO Group, and others. For
example, the City of Elizabeth hosted a local kickoff meeting as part of the “Connecting with
Stakeholders on Water Infrastructure” workshop series co-presented by Jersey Water Works,
the NJ Urban Mayors Association, and the NJDEP, where representatives from DC Water (the
Washington, D.C. public water and wastewater utility) presented strategies and examples on
raising public awareness on water infrastructure needs. Representatives of the permittees also
attended the full day workshop under this program specially developed for officials and
employees of cities and utilities with combined-sewer systems. Through these meetings,
permittees are sharing resources, obtaining feedback from peers on challenges with CSO
mitigation and the LTCP process, and reviewing techniques on public messaging.

1.6 Prior CSO Public Participation Reports
As part of the previous permit cycle submissions, the City and JMEUC prepared separate Public
Participation Reports. The City’s report, dated April 2007, identified the public participation
activities completed at that time, including the methods used to inform the public of the
requirements and the Long Term Control Plan; descriptions of the issues and matters on which
the public was consulted; and a summary of the public’s views, comments, criticisms, and
suggestions. These prior information dissemination and public input mechanisms included:

● Citizens Advisory Committee – Much of the public participation effort centered on the
formation and involvement of a Citizen Advisory Committee (CAC). Newspaper/cable news
releases, advertisements, and mailings to targeted groups were used to solicit members for
the CAC and once formed, the general public was continually invited to participate in the
CAC. Meetings of the CAC were held four times. Presentations were made at each meeting
to provide general education on the issues associated with the program and public input and
comments were sought during or following each meeting. Handouts and informal interviews
were used during these events to gather feedback. The Citizen Advisory Committee
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explored all issues and alternatives and ultimately offered recommendations about how the
project should proceed.

● News Releases – These occurred at key points during the process and were distributed to all
local media, including the Star Ledger as well as local cable and radio stations. A release
was used to promote the CAC and prior to the final public meeting.

● Field trip – One field trip was held for interested parties to view sections of the combined
sewer system including control facilities and outfalls.

● Posters and flyers – Flyers and poster were used to promote the Citizens Advisory
Committee and to disseminate information on CSO-related issues to the general public.
They were distributed in schools and at other public buildings. Brochures and flyers were
used at the Citizen Advisory Committee meetings and other public events to support the
information presented. Some of the topics that were covered included the public information
process, general facts about CSOs and alternatives. Whenever possible, existing brochures
and materials available through the NJDEP were used.

● Advertisements – Legal advertisements in the Star Ledger were used to advise the general
public of the Citizens Advisory Committee formation and the final public meeting.

● Activities to educate the public – copies of newsletters and brochures were made available
at public buildings such as schools, the Municipal Building, and the library in an effort to
reach the general public and children.

● General mailings – a mailing at the start of the program ensured that all businesses and
residents had the opportunity to participate.

The JMEUC’s prior Public Participation Report, dated March 2007, documented the series of
public participation meetings conducted by JMEUC, including the presentations made, handouts
distributed, the questions and comments received, and responses made. JMEUC also
participated in the Elizabeth Citizen Advisory Committee meetings, field trip, and public meeting,
where it presented information on conveyance and treatment capacity requirements related to
CSO alternatives. The report also discussed the public outreach program of site tours, water
infrastructure awareness, stormwater inflow disconnection, and other educational programs that
JMEUC actively maintains.

These prior reports and resources were used to inform and strengthen the current public
outreach and educational efforts.
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2 Public Participation Process

2.1 Stakeholder Identification
A robust public participation plan should address a diverse range of stakeholders from the
community, including both those who are interested and voluntarily attend CSO-related events
as well as those members of the community who may not yet be aware of CSOs and the LTCP
program. The affected public includes rate payers (comprising also customers in hydraulically
connected communities), industrial users of the sewer system, persons who reside downstream
from the CSOs, persons who use and enjoy the downstream waters, and any other interested
persons. The City of Elizabeth and JMEUC desire to maintain an open process in engaging
these different audiences and to tailor participation activities and communication tools based on
specific needs of the groups.

2.1.1 Affected public

A summary of some of the relevant stakeholders in the CSO LTCP process are listed below:

● Government and governing body representatives – the Mayor, Council members,
department heads, and organization leadership at the City of Elizabeth, JMEUC, and
surrounding municipalities.

● People with economic interest/ratepayers – anyone who would be affected financially by the
project.

● Industrial users of the sewer system – representatives of industries in and around Elizabeth.
● Upstream and downstream residents, as well as any interested persons.
● Recreational users – any individual or group that uses the receiving waters for recreation.
● Residents or businesses that may be affected by construction – anyone who lives or works

near CSO regulators and receiving waters, which are the areas that would likely be largely
impacted by construction of controls.

● Special interest groups – any groups that would have an interest in the CSO issue invited as
suggested by the permittees (i.e., citizen, business, environmental and regional groups).

● Private citizens – All private citizens in the affected areas are to be given the opportunity to
provide input and participate fully in the public participation program.

● Students – Educating students is important in changing the way the general public thinks
about and controls pollution, and changes public behavior over time.

Public education and input approaches were selected to engage these diverse communities.

2.1.2 Hydraulically Connected Municipalities

The JMEUC wastewater treatment plant serves 11 member communities: East Orange, Hillside,
Irvington, Maplewood, Millburn, Newark, Roselle Park, South Orange, Summit, Union, and West
Orange. It also serves four customer communities: Elizabeth, Livingston, New Providence, and
Orange. Given the structure of this public entity (a joint meeting of separate member
municipalities), each member municipality has representation on the JMEUC Board, which is its
governing body. As members of JMEUC, these member communities will be actively involved in
addressing the CSO Permit conditions as it relates to JMEUC. JMEUC and the City of Elizabeth
are collaborating in the development of presentations, reports, and alternatives analysis.
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To identify the location and flow volume of inter-municipal sewer connections, the City of
Elizabeth corresponded with adjacent municipalities to request record plans and documents
related to the sewer networks along the city border. The City also worked through the Joint
Meeting to request record sewer information from member municipalities adjoining the City.
From a prior investigation into localized street flooding at the intersection of Park Avenue and
Glenwood Road, the City became aware of a 42” diameter storm sewer from the Borough of
Roselle Park connecting to the City’s combined sewer system in Park Avenue along the
municipal boundary at Galloping Hill Road.

The City has also reviewed its available sewer mapping to find other potential inter-municipal
connections. Various locations were identified where a local sewer crosses the municipal
boundary and these locations were subsequently investigated and physically inspected. Except
for the Roselle Park storm sewer on Park Avenue, the other locations are small sewers of short
lengths, following local topography, and of limited tributary flow.

The City has been corresponding with the Borough of Roselle Park regarding the hydraulic
connection to the combined sewer system and its impacts and responsibilities of complying with
the NJPDES CSO permits. Initial meetings were held and flow data and sewer system
information has been provided to Roselle Park representatives. As a hydraulically connected
community affecting CSO events in Elizabeth, Roselle Park was also invited and is participating
as a member of the Supplemental CSO Team to solicit input and share information on the LTCP
development.

2.2 Engagement Methods
Effective long term participation relies on a range of strategies and activities, implemented in a
consistent and sustained manner and targeted to diverse stakeholder needs and interests. The
permittees are undertaking a public outreach program to share information and gather feedback
for the LTCP development.

By taking a multi-pronged approach to stakeholder engagement, it is anticipated that information
will be distributed and input will be obtained from a broader base of individuals and groups, and
that public visibility and awareness of the CSO LTCP process will be maximized. In addition to
the options outlined below, additional approaches may be developed throughout the program in
response to stakeholder needs and understanding of issues, challenges, alternatives, and
opportunities associated with the LTCP program. Any additional work will be described in the
subsequent LTCP reports.

Generating public support for CSO controls requires raising the public’s awareness of and
interest in combined sewer overflows and wet weather controls. The permittees are seeking to
deepen the public’s understanding of the regulatory requirements, potential water quality
benefits, and cost implications of LTCP options. The efforts are intended to make the public
more informed and generate meaningful community involvement in the planning process. By
raising awareness, generating interest, promoting understanding, and soliciting and responding
to constructive input, the desired outcome is the public’s informed support of the selected CSO
Long Term Control Plan.

2.3 Public Education and Outreach
Public education and outreach is being achieved through a variety of media as summarized
below.



Public Participation Process Report | Section 2 | Public Participation Process 2-3
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

2.3.1 Supplemental CSO Team

A Supplemental CSO Team has been formed to provide input on the planning process and to
serve as points of connection to the larger community. Much of the meetings to date have been
informational in nature, exposing the members to the characteristics of the sewer systems,
combined sewer overflows, the planning approach and the CSO Permit requirements, such as
the public participation process. This educational effort assists in establishing an understanding
of the LTCP issues and challenges for the team members so that they can indicate and facilitate
discussions of these issues and challenges within their organizations, groups, and communities.
Further information on the Supplemental CSO Team activities is provided in Section 3.

2.3.2 Posters, Flyers, Brochures, and Handouts

Printed materials like posters, flyers, brochures, and handouts can assist in explaining
combined sewer overflows, the regulatory context for CSO controls, and the public’s role in
water quality protection. These materials can serve as key sources of project information for
circulation throughout the planning process at group meetings, public meetings, presentations,
and open houses. Copies of leaflets can be placed at public buildings such as City Hall,
schools, and libraries. The materials can also be shared with stakeholder groups and interested
parties for display in their offices and distribution to their constituents. Electronic copies can be
posted on permittee and interest group websites for further media coverage.

The City has developed posters, flyers, and handouts that it has used at public education
events, which are shown in Appendix C. Posters regarding stormwater issues and the CSO
LTCP are being considered for displays at Elizabeth City Hall, Peterstown Community Center,
and elsewhere. The posters and flyers have also been provided to Future City, Inc., an
environmental and community development organization, for their use at student fairs and
public outreach events. Other stakeholder groups have been given handouts and offered
educational materials for distribution. For example, the Greater Elizabeth Chamber of
Commerce has been given information for distribution through its membership list. The
permittees are also considering additional posters, flyers, and brochures from NJDEP, EPA, and
other organizations for distributing to schools, posting in public buildings, and use at meetings to
support the information presented. These examples are also included in Appendix C.

2.3.3 Websites

The City of Elizabeth maintains a page on the Division of Engineering website
(http://www.elizabethnj.org/engineering-division) which includes information on the CSO control
plan, the municipal stormwater management plan, the stormwater pollution prevention plan,
sewer system mapping, and a link to the CSO notification webpage. In addition, the City has
posted its current stormwater management ordinances on the website. Maintenance of this
website also fulfills in part the public outreach requirements of the MS4 permit. The City also
plans to post informational handouts on CSOs, green infrastructure, and other educational
information on the website.

The JMEUC website also includes a public outreach section, which has information about water
infrastructure, sewer rates, F.R.O.G. (fats, roots, oil, and grease), and scheduling of plant tours.

2.3.4 Community Organization and School Events

The permittees have been participating in various events to educate the public, including
working with school groups and community organizations. The City of Elizabeth has been an
active participant in semi-annual educational events hosted by Future City Inc., which aims to
facilitate sustainable environmental and community development. The organization’s



Public Participation Process Report | Section 2 | Public Participation Process 2-4
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

Environmental Day and Estuary Day events are held in April and October each year,
respectively. At these events, the City hosts several educational sessions for middle and high
school students on the topics of combined sewers, green infrastructure, stormwater
management, and water quality.

The City of Elizabeth has collaborated with Future City recently on its Environmental Day and
Estuary Day activities of April 28, 2017, October 6, 2017, and April 27, 2018. At each event, the
City made about 8 presentations to over 200 students from different City schools on topics such
as combined sewers, rainfall infiltration on different types of land surfaces, and the structure and
function of rain gardens. The City will continue to participate in these 2 annual student outreach
events as an excellent way to reach many students from various parts of the city.

The City also participates in the annual Union County Bio-Blitz event, which is held to raise
awareness among children and adults about nature conservation in County parks. The
permittees intend to participate in events held in the community, and use these events as an
opportunity to share information about the CSO LTCP process.

2.3.5 News Releases and Media Coverage

News media can serve as a connector to various community sectors and the greater public, as it
may be the primary source of information for certain constituents. Occasional press releases on
public education and outreach events and interviews with local online and print publications can
increase interest in the LTCP.

News releases have been published by the City for notable CSO-related projects such as the
urban green space and stormwater storage facilities at Trumbull Street and the rain garden
which was installed as part of the Kenah Field Park improvements. A press release (enclosed in
the Appendix C) was circulated in May 2017 for the Trumbull Street Flood Control project, which
provides information to city residents and stakeholders on the purpose, methods, funding and
design components of the project. The City Engineer also gave an interview with
TAPintoElizabeth, an online neighborhood news website, to explain the Trumbull Street project.

The permittees are collaborating with regional groups such as the NJ CSO Group and Jersey
Water Works to develop and circulate regionally-relevant public education material. Media
advisory notices indicating the City of Elizabeth’s participation in public education events such
as the Future City, Inc. and Elizabeth River/ Arthur Kill Watershed Association also provides
certain press coverage. A copy of such a media advisory from the October 2017 Estuary Day
event is included in Appendix C.

Further news releases are planned to publicize meetings presenting information on LTCP
alternatives and plan selection. Media advisories may also be issued to invite other interested
groups to participate in the Supplemental CSO Team.

It is anticipated that paid advertising will be limited to legal notices for 2 public meetings.

2.3.6 Regional and Watershed Based Partnerships

The permittees recognize the value in collaboration with regional groups focused on CSO
issues and they have and will continue to actively participate in events hosted by the groups
such as Jersey Water Works or the NJ CSO Group. The City of Elizabeth hosted a local kickoff
meeting as part of the “Connecting with Stakeholders on Water Infrastructure” workshop series
co-presented by Jersey Water Works, the NJ Urban Mayors Association, and the NJDEP,
where representatives from DC Water (the Washington, D.C. public water and wastewater
utility) presented strategies and examples on raising public awareness on water infrastructure
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needs. Through these meetings, permittees are sharing resources, obtaining feedback from
peers on challenges with CSO mitigation and the LTCP process, and reviewing techniques on
public messaging.

The permittees will collaborate with regional and watershed management groups to develop and
circulate regionally-relevant public education and outreach material. Watershed partnerships
can broaden the planning objectives beyond CSO controls and selected receiving water quality
parameters to such aspects as healthy and safe parks and stream corridors with opportunities
for fishing, birding, hiking, and biking. These watershed considerations can lead to a healthier
natural environment and better quality of life for the people who live, work, and are active in the
watersheds, along with wet weather water quality and quantity controls.

2.3.7 CSO Outfall Identification Signs

In collaboration with the NJ CSO Group, the City of Elizabeth produced and installed signs at
each CSO outfall to educate the public of the potential hazards associated with water contact
during and following wet weather. The signs are located close to the outfalls and such that they
can be accessed by the public. Each sign includes a warning, written in English and Spanish, of
possible combined sewage overflow during and following wet weather and that contact with the
water may cause illness. Symbols prohibiting swimming, fishing, and kayaking are included,
along with notices to report dry weather discharges to the NJDEP hotline and foul odors or
unusual discoloration to NJDEP Hotline and the City of Elizabeth, with contact telephone
numbers. The NJPDES permit number, the outfall discharge serial number, and the NJDEP
CSO information website are also indicated on the signs. Example of these signs are provided
below.

Figure 2-1: Representative CSO Outfall Identification Signs in Elizabeth

2.3.8 CSO Notification System

As part of NJ CSO Group, an online CSO notification system has been developed
(https://njcso.hdrgateway.com/) as a public information tool advising on the status of CSO
occurrences in the City of Elizabeth and certain other communities participating in the NJ CSO
Group. The website provides up-to-date information regarding where CSO discharges may be
occurring or that discharges are unlikely to be occurring in the City of Elizabeth. A screenshot
from the CSO notification system is provided below.
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Figure 2-2: CSO Notification System

2.3.9 Green Infrastructure Signage

The City is in the process of installing rain gardens in the City of Elizabeth, one at the urban
green space at Trumbull Street and one as part of the Kenah Field Park improvements. These
rain gardens are labelled with signs explaining the function and purpose of green infrastructure
as a strategy in stormwater management, as shown in the figure below.

Figure 2-3: Kenah Field Park Rain Garden Signage
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2.3.10 Combined Sewer Infrastructure and Treatment Plant Tours

Tours to community, environmental, and media groups of the combined sewer outfall and
control facilities, receiving waterways, JMEUC wastewater treatment plant, and green
infrastructure installations may be hosted by the permittees to foster understanding of the sewer
system, water quality, and CSO issues and control alternatives. From these tours, stakeholder
groups can experience firsthand the sewer infrastructure conditions and challenges associated
with discharges to the Elizabeth River, Arthur Kill, and Newark Bay. They can witness where the
CSO outfalls discharge and the various constraints involved.

The JMEUC hosts several tours each year of its wastewater treatment facilities upon request by
interested parties. Likewise, on July 26, 2017, the City of Elizabeth and its sewer system
operator, E’Town Services LLC, conducted a tour of a CSO outfall and its associated netting
facility for solids and floatables control to an interested group of individuals from the Future City
Inc. community organization. The tour was coordinated through City Councilman William
Gallman, Jr., who also attended. As illustrated in Figure 2-4, participants were shown and
provided with an explanation of the function and operation of the netting systems and other
CSO outfall infrastructure that typically goes unnoticed, hidden below ground.

Figure 2-4: Tour of Solids/Floatables Control Netting Facility
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2.3.11 Social Media

The City of Elizabeth maintains a Twitter page followed by over 2,200 users and a Facebook
page followed by over 9,700 users. With such a large following, the permittees may use these
two social media platforms to post educational information about CSOs as well as to advertise
any education events or opportunities to provide input on the LTCP process and CSO
alternatives.

2.3.12 Mailings

Printed materials compiled for handout at meetings, public events, permittee offices, and other
venues may be adapted for mass or targeted mailings to residents, businesses, neighborhood
and community groups, environmental organizations, and elected officials. Bill stuffers with
information on the CSO LTCP program may also be considered for distribution to customers
within the City of Elizabeth and the JMEUC service area.

In collaboration with regional and watershed groups, the permittees may also produce and
distribute informational newsletters which may be posted on the websites, linked on social
media, and distributed at public events and at the City Hall. The newsletters would convey
information on the status of the LTCP development, regional cooperation, and steps that
citizens can take to protect the receiving waters and decrease the amount of CSO occurrence.

2.4 Public Input and Involvement
This section outlines the avenues for public input being utilized and considered as part of the
public participation process for the City of Elizabeth and JMEUC CSO LTCP. Public outreach
and education helps create a more informed public that can participate meaningfully in the
planning process by providing feedback on control options that may generate public support.
With this background knowledge, the public input mechanisms then provide stakeholders the
opportunity to share their questions, issues, and preferences on CSO control alternatives and
receiving water quality priorities.

2.4.1 Supplemental CSO Team

The Supplemental CSO Team is the key means of conveying information to the community on
the CSO LTCP process and for obtaining input on CSO-related issues from the targeted public.
The team meets quarterly to review developments in the LTCP process and to exchange
information between the different representative parties. More detail about the Supplemental
CSO Team meetings is provided in Section 3.

2.4.2 Public Meetings

Public meetings will be held at key points in the alternatives evaluation and plan selection steps
to obtain feedback from the public on the LTCP development. Notifications and advertisements
for the public meetings will be made by legal notice publications, news releases to media
outlets, and website announcements. Other promotions for scheduled public meetings, like
targeted invitations through community and interest group email distribution lists, will be
investigated.

The focus of the meetings will be to provide an open forum for the public to provide feedback on
CSO alternatives and costs. Comments from the public will be considered by the permittees in
finalizing the LTCP report and determining recommendations. The public meetings may cover
the following topics:

● Combined sewer systems and regulatory requirements;
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● Existing sewer system characterization and receiving waters conditions;
● Options and alternative approaches for CSO control, including descriptions and examples of

gray (traditional infrastructure) and green stormwater approaches;
● Planning level cost estimates and rate implications; and,
● Preferences on plan alternatives and priorities for control projects.

The permittees plan to request input from public meeting participants by using survey forms.
These forms will solicit comments and rankings for program goals and concerns, preferred
control options, acceptable cost levels, and considerations for additional actions or initiatives.

2.4.3 Municipal Officials and Governing Body Meetings

City and JMEUC representatives have been informing their respective executive and governing
bodies of the various NJPDES CSO permit compliance activities. Furthermore, presentations
will be made to city government and JMEUC executive and board officials at key points in the
alternatives evaluation and plan selection steps of the LTCP development to identify potential
constituent wet weather and water quality interests and concerns, review options for controlling
CSOs, identify preferred control options and priorities, and obtain input on public involvement
strategies.

Council and board committee meetings may also be considered for discussions on the CSO
LTCP to allow municipal and JMEUC officials, member municipalities (i.e., hydraulically
connected municipalities served by the same publicly owned treatment works), and the public to
raise questions or concerns regarding the CSO control approach and alternatives.

2.4.4 Regional and Watershed Based Collaboration

The City of Elizabeth and JMEUC are members of the NJ CSO Group along with other
municipalities and publicly owned treatment works, each of whom owns or operates
components of a combined sewer system. This collaborative group functions to provide a
regional unified effort to understanding and addressing CSO, stormwater, and related water
quality issues. The permittees are engaged in the active participation and collaboration with the
members of this regional group.

2.4.5 Telephone or Mail Surveys

A telephone or mail survey of residents and businesses in the region is another potential public
input mechanism that can be used to obtain information on local public opinions. With an
appropriate sample size and statistical analysis, a public opinion survey of multiple questions
can be designed to measure ratepayers’ positions on the quality of local waterways; pollution
sources and responsibilities for water quality improvement and protection; willingness to
implement CSO and stormwater controls; and tolerance for rate increases. However, given the
significant expense and time involved, the permittees are not currently planning to conduct any
such public opinion survey.

2.5 Approach to Addressing Public Comments
The permittees are committed to working with the public on the LTCP development process.
Public participation strategies are being selected so as to educate and obtain input from a broad
range of constituents before, during, and after implementation of the CSO controls. Comments
received through the engagement process will be duly considered in the development of the
LTCP and will be incorporated into the recommended alternatives where appropriate.
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The permittees anticipate that written public comments may be delivered through mail, email,
fax, or comment sheets provided at meetings. The permittees will compile the comments
received through the various public input vehicles implemented and will address the comments
as appropriate. The permittees will respond to questions and comments presented at public
meetings and will answer questions received via mail, email, fax, or comment sheets.
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3 Supplemental CSO Team

3.1 Purpose and Goals
Invitations were made and a Supplemental CSO Team was formed for the City of Elizabeth and
JMEUC LTCP development in accordance with the requirements of Part IV, Sections G.2.b. and
c. of the NJPDES CSO permits. The purpose of the Supplemental CSO Team is to foster long
term public involvement in the CSO control program through an informal workgroup of
community, environmental, business, public health, and regional representatives. The
Supplemental CSO Team serves as a forum to solicit input from the public throughout the LTCP
development process. It is meant to be a mechanism for two-way dialogue: both as an
opportunity for the permittees to share information about LTCP work, as well as an opportunity
for team members to provide input on the plan. The goals of the Supplemental CSO Team
include:

● Meet periodically to assist in the sharing of information, and to provide input to the planning
process;

● Review the proposed nature and extent of data and information to be collected during the
LTCP development;

● Provide input for consideration in the evaluation of CSO control alternatives; and
● Provide input for consideration in the selection of those CSO controls, including commenting

on cost burdens and affordability.

The members of the Supplemental CSO Team are not expected to be experts on CSOs or to
have extensive engineering backgrounds, rather they were invited to represent the various
interests of the communities served by the combined sewer system and the sewage treatment
plant. The members of the Supplemental CSO Team are also requested to provide feedback on
flooding issues, neighborhood priorities, and potential issues with community acceptance of
CSO alternatives.

The Supplemental CSO Team is also intended to reach a broad base of citizens by working with
representatives of key local organizations. It allows the permittees to obtain feedback from the
public through these representatives on CSOs, local water quality issues and sewer system
problems, and to gain an understanding of the public’s willingness to accept or participate in
alternatives to reduce CSOs.

3.2 Supplemental CSO Team Formation
The City of Elizabeth and JMEUC corresponded and developed an invitation list for the
Supplemental CSO Team participation. The mailing list was compiled and invitation letters were
sent to all suggested individuals and groups on March 17, 2017. Table 3-1 presents a summary
of the groups invited and the replies received. Copies of the invitation letters and responses are
also incorporated in Appendix A of this report.

Table 3-1: Invited Organizations and Groups
Entity /Organization Interests Response
Community Investment Strategies Significant Water User / Economic

Development
Declined

Elizabeth Avenue Partnership Inc. Resident and Business Community Accepted

Elizabeth Destination Marketing Organization Business / Economic Development Accepted



Public Participation Process Report | Section 3 | Supplemental CSO Team 3-2
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

Entity /Organization Interests Response
Elizabeth Development Company Business / Economic Development No reply

Elizabeth River/Arthur Kill Watershed
Association

Resident and Environmental Community Accepted

Future City Inc. Resident, Education, and Environmental
Community

Accepted

Greater Elizabeth Chamber of Commerce Business / Economic Development Accepted

Groundwork Elizabeth Resident and Environmental Community Accepted

Hackensack Riverkeeper, Inc. Environmental No reply

Elizabeth Planning and Zoning Boards
(represented by Harbor Consultants)

Government / Community Planning No reply

Historic Midtown Elizabeth Special
Improvement District

Resident and Business Community No reply

Hub Realty Significant Water User / Economic
Development

Accepted

Kean University Education Community No reply

Borough of Roselle Park
represented by Neglia Engineering Associates)

Hydraulically connected community Accepted

NY/NJ Baykeeper Environmental Accepted

Paramount Assets Significant Water User / Economic
Development

No reply

Union County Dept. of Engineering, Public
Works & Facilities Management

Government / Community Planning Accepted

United Way of Greater Union County Resident and Business Community No reply

Organizations were invited to participate based on their ability to provide feedback as well as
disseminate information to their constituents in order to accomplish the team’s objectives.
Where an organization did not respond to the invitation, the permittees have continued to
correspond and invite the group to team meetings.

As indicated in the table, the Supplemental CSO Team membership covers groups and
organizations for several different sectors and is representative of the area and its needs. The
team members represent resident and business communities, economic development interests,
significant water consumers, environmental groups, the principal hydraulically connected
adjacent municipality, and local and county government planning groups. These organizations
can provide vital input on the community planning, environmental, economic, and social aspects
of the LTCP development.

Participation by the permittees in the team discussions also provides representation of the
targeted stakeholders, such as the City of Elizabeth governing body and mayor and the member
municipalities of the JMEUC. Participation by the NJDEP further enlarges the Supplemental
CSO Team consideration of the regulatory requirements, land use restrictions, and potential
state revolving loan funding options.

3.3 Overview of Meeting Procedures
The Supplemental CSO Team was first convened on June 9, 2017 and meetings are held
quarterly, which is believed to be frequent enough for the team to be able to meaningfully
provide input on the evaluation of CSO alternatives as well as to obtain feedback when
important milestones and report deliverables are due throughout the LTCP development
process. The first three meetings were held in the Council Chambers of Elizabeth City Hall (50
Winfield Scott Plaza, Elizabeth, NJ) and the fourth meeting was held at the Peterstown
Community Center (418 Palmer Street, Elizabeth, NJ).
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Scheduling of Supplemental CSO Team meetings is done using the Doodle web application.
Several meeting times are suggested by the permittees during a selected week approximately
one month in advance of a meeting, and invitees are asked to respond with the times that they
would be able to attend. The meeting time is selected based on the most preferred time
indicated from the Doodle poll. A meeting invitation is then sent to the invitees as a Microsoft
Outlook Calendar invitation, and invitees are asked to confirm their planned attendance. The
Outlook invitation includes an agenda so that Supplemental CSO Team members are aware of
the items that would be presented and discussed.

As not all team members are able to attend each meeting, invitations to each meeting are made
and the meetings start with a recap of the previous discussions, the objectives of the CSO
LTCP process, and the role of the CSO Supplemental Team. Members of the permittee team
are then given a presentation updating them on the status of the LTCP activities and
summarizing any developments made since the previous meeting. Meeting sign-in sheets are
distributed and collected. Copies of the sign-in sheets and presentations for the Supplemental
CSO Team meetings to date are contained in Appendix B.

Feedback from the Supplemental CSO Team is solicited on issues they may have observed or
encountered, any informational needs they would want to convey to constituents, and any
feedback on items identified for input.

A copy of the meeting presentation materials and any handouts are provided to members of the
Supplemental CSO Team within one week of each meeting. Supplemental CSO Team meeting
agendas and presentations are distributed via email or posted on a web site that the members
can access.

3.4 Information Sharing and Input Collection Approach
The series of informal meetings with the Supplemental CSO Team are designed to share
important information with the group through presentations and handouts summarizing the data
collected, model simulation results, and technical evaluations. The information is consolidated
into a format that is as non-technical and accessible as possible. Presentation, handouts, and
interviews during the meetings are used to solicit feedback and to better understand the issues
of public concern. The permittees are collecting input from the team members on the key items
of the LTCP at the team meetings by presenting information on critical topics, promoting group
discussion by posing open-ended questions, and sharing presentation materials for comments.

The Supplemental CSO Team is provided the opportunity to review draft submittal information
through the meeting presentation materials and handouts. The team is encouraged to discuss
and provide any comments or feedback during the periodic team meetings, but can also provide
input to the project team after the meetings or in response to the distribution of meeting
summaries via email. Input is requested on presentation content as well as comments on draft
report information, handouts, and public outreach activities. Team members have been
informed that additional information on the submittal contents can be provided upon request.

The permittees are seeking input from the Supplemental CSO Team prior to submission of the
following components of the LTCP:

● System Characterization Reports
● Public Participation Process Report
● Consideration of Sensitive Areas Information
● Baseline Compliance Monitoring Program
● Evaluation of Alternatives
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● Cost and Performance Considerations
● Financial Capability Assessment
● Plan Selection and Implementation Schedule

The permittees have advised the Supplemental CSO Team of the various permit milestones and
due dates for the 3 steps of the LTCP development process. These milestones include the
System Characterization Reports, Public Participation Process Report, and Consideration of
Sensitive Areas Information due July 1, 2018; Development and Evaluation of Alternatives
Report due July 1, 2019; and the Selection and Implementation of Alternatives Report due June
1, 2020.

The Supplemental CSO Team is being informed of the alternatives being considered for
evaluation and selection under the LTCP at the group meetings being held in 2018 through mid-
2019. For example, a presentation on green infrastructure concepts being considered was
made to the group in January 2018. These presentations will be expanded as the alternatives
analysis task develops.

Input collected from the Supplemental CSO Team will be considered in the decision-making
process for determining the appropriate wet weather controls for the City of Elizabeth and
JMEUC communities. The permittee team will review all comments and feedback received from
the Supplemental CSO Team, both through meetings as well as written comments, and will
consider this feedback in the development and evaluation of CSO control alternatives.
Comments will be evaluated to determine the actions appropriate to carry into plan development
and implementation.

It is anticipated that the content of the team meetings and feedback solicited from the group will
grow increasing complex as the program progresses through data gathering, system
characterization, alternatives evaluation, and plan selection. The team’s input will inform
decisions on waterbody priorities, type and level of CSO controls proposed, rate implications
and financial burden tolerances, public involvement and partnership initiatives, and public
amenities for value-added benefits. This input should assist in gaining the general public’s
support of the selected LTCP.

The Supplemental CSO Team may also continue to be consulted on an as-needed basis after
the completion of the LTCP development, to obtain feedback during the LTCP implementation.
The team’s feedback on the proposed compliance monitoring program for the selected LTCP
will be sought and means by which the public will be informed of the status of LTCP project
implementation will be identified. Potential media platforms for LTCP implementation updates
and opportunities for enhancing the LTCP effectiveness through public outreach and education
on stormwater control incentives and sustainable green practices will be investigated.

3.5 Summary of Participant Comments to Date
The sections below summarize the comments that were received from members of the
Supplemental CSO Team at each of the meetings to-date.

3.5.1 Meeting No. 1

The first meeting, held on June 9, 2017, was attended by 22 individuals of which five were from
NJDEP, eight were from the permittee team including Elizabeth, JMEUC and consultants, and
nine were stakeholder representatives from the other invited groups. The questions and
comments from this meeting were as follows:

1. Will there be State or federal funding for the work that may be necessary?
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NJDEP explained that there is no guaranteed funding. There are currently some programs
available from the State, such as a 50 percent principal forgiveness program for green
infrastructure projects. Some permittees have leveraged grants through private
organizations. The NJDEP indicated that it will be creating a guidance document related to
funding. The goal is for permittees to use all available funding, but the CSO control projects
will be expensive. The implementation schedule must take cost into consideration and
extend out the costs according to the community’s financial capability.

2. Can a surcharge or fee based on usage be considered to finance the costs?

The group discussed the ways that various entities calculate sewer rates (based on real
estate tax or water usage). The City of Elizabeth bills sewer charges based on water usage
as part of the water bill. There was a discussion of financing wet weather controls through a
separate charge for storm water runoff or giving credits for anything that reduces runoff,
such as rain gardens or green roofs.

3. Is there any treatment of the stormwater before it reaches the waterways?

Screens and nets in control facilities upstream of the CSO outfalls currently capture and
remove solids and floatable materials greater than 1/2 inch in size. It was noted that
treatment is one alternative that the LTCP feasibility will be evaluating to meet the permit
requirements.

3.5.2 Meeting No. 2

The second meeting, held on October 11, 2017, was attended by 17 individuals of which two
were from NJDEP, eight were from the permittee team including Elizabeth, JMEUC and
consultants, and seven were stakeholder representatives from the other invited groups. The
questions and comments from this meeting were as follows:

1. Where was the sampling done?

The sampling discussed at the meeting took place in the landside sewer system, not the
receiving waters. Receiving water quality sampling and modeling is being conducted under
the NJ CSO Group shared services agreement, which is being led by Passaic Valley
Sewerage Commission (PVSC).

2. What were the locations of the sampling?

The map of wastewater sampling locations was displayed and it was explained how these
locations were selected to represent different land uses around the City and how they would
be applied as necessary to the other outfalls with similar land use characteristics.

3. How often did the team take samples, and how did the team determine when to
sample?

The weather was monitored daily, and if the forecast showed a large rain event predicted
over the following few days, the sampling team would mobilize and get ready to sample.
The sampling procedures were outlined in a work plan report and agreed upon in advance
with NJDEP.

4. The scale of the graphs showing pathogen concentrations from the wastewater quality
sampling was questioned and it was requested that this be related to treated effluent
standards.
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Although much lower than raw sewage, the pathogen results for the combined sewage near
the end of the sampling events were significantly higher than the standard for the discharge
from a wastewater treatment plant, where disinfection would be provided to meet the
standards.

5. Did the hydraulic model include contributions from outside municipalities?

Contributions from external locations are accounted in the model based on the sewer
system documentation compiled and verification field work conducted.

6. When were the meters installed?

Meters were installed for the period from August 21, 2015 to December 22, 2015. Once
calibrated and validated, the Elizabeth and JMEUC sewer and plant models will be
integrated together.

7. Was any outreach done for the design of Trumbull Street project?

This is a flood control project that has been in development for several years based on
public input. The performance of green infrastructure elements incorporated in the Trumbull
Street project design will be monitored and similar features may be incorporated for future
projects in the City. It is an excellent example of how amenities can be added to large
infrastructure projects for the public interest.

8. Team member asked to receive information on when construction of pending projects
would take place, or if the City could send any other public information which the
Elizabeth Chamber of Commerce could circulate to its membership. The member noted
that the Chamber of Commerce has over 500 business members and could send
notices to them regarding press releases, pending projects, and road closures.

Paper copies of recent flyers on combined sewers were provided at the meeting and it was
noted that electronic versions are available to the team for their use upon request. Mailings,
press releases, and newsletters are being considered and will be shared with team
members for distribution through organization networks.

9. Groundwork Elizabeth has a nature center at Peterstown Community Center, and can
distribute information to children and parents through the center. They are also building
an outdoor pavilion in Phil Rizzuto Park and could distribute flyers there as well.

The Groundwork Elizabeth community centers and networking system will be used an
information distribution mechanism.

10. Does Elizabeth have any social media accounts? Suggested information could be
posted there.

Elizabeth has a Facebook account. A team member suggested reaching out to decision
makers such as the environmental planning commission or similar master planner to
incorporate CSO control strategies such as green infrastructure into redevelopment policy
and master plans. Representatives of the City planning and zoning board offices are on the
Supplemental CSO Team. It was noted that the next master plan will be issued in 2020 and
the City engineering division has been working with the planning department on stormwater
control strategies. The City Director of Planning is being consulted and the City is reviewing
the current stormwater management ordinances.

Team members were provided with the handouts that were previously produced and it was
noted that a copy of the presentation would be circulated to the group.
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11. In response to requested input on sensitive areas consideration, the group generally
indicated that areas around the CSO discharge points are not accessible to the public
and would be unsafe for extensive contact recreational use. Members noted that fishing
occurs along the Arthur Kill and Newark Bay off the piers at Slater Park and Veterans
Memorial Waterfront Park.

It was noted that it was not advised to consume fish caught from these locations and that
signs indicating such are posted. Future City Inc. has an advisory group that educates the
public regarding the consumption of fish caught in the area. Furthermore, fishing is not
identified by the regulations as a sensitive area attribute.

12. A team member stated that jet skiing and tubing has been observed on the Arthur Kill.

While jet skiing and kayaking have been observed on the Arthur Kill, such activities are
uncommon. No wading or swimming in the receiving waters was reported. Furthermore,
heavy container ship and barge traffic on the Arthur Kill and Newark Bay make these
receiving waters non-conducive to primary contact recreational or other activities such as
kayaking, canoeing, or jet skiing. Given the extensive use of the waterways for marine
shipping and commercial navigation, swimming beaches and other primary contact
recreational uses would not be encouraged as the large commercial vessels would
endanger swimmers and kayakers.

3.5.3 Meeting No. 3

The third meeting, held on January 29, 2018, was attended by 21 individuals of which two were
from NJDEP, nine were from the permittee team including Elizabeth, JMEUC and consultants,
and ten were stakeholder representatives from the other invited groups. The questions and
comments from this meeting were as follows:

1. Team members were asked for any feedback on CSO related issues they have noted or
received by from constituents. No issues were reported.

2. Team members were asked for suggestions on how to solicit input. A team member
suggested producing CSO fact sheets in different languages with the City’s contact
information included, and information such as a map of the areas, high level
information, and a link to a website. They also suggested that it would be helpful for the
public to have a better understanding of when and where they can provide input, in
terms of the timeline of the project, or through tools like comment forms.

3. Are New York or Staten Island being evaluated for sensitive areas, since they are
nearby? Team member noted that new parks are being created for recreational use on
Staten Island and asked whether the Elizabeth Marina would be considered a sensitive
area. They noted that boating is a secondary contact activity, but asked if there is a
CSO located there.

Sensitive areas are considered to define specific CSO discharge locations that appear to be
of more prominence, greater concern, or higher ecological or recreational value than other
locations and the assessment is confined to within the municipal boundary or its immediate
vicinity. There is a CSO outfall located at the marina and it is marked with a sign. The
marina would be discussed in the sensitive areas assessment report; however, it should not
be considered as a sensitive area based on the criteria prescribed in the National CSO
Policy and the permits.
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4. A team member asked about the specific actions to be conducted for the public
participation program, including the points and timeframes for public comment.

5. A team member expressed support for green infrastructure initiatives. It has many
benefits and the member would like to see it promoted.

6. A team member indicated that the costs of green infrastructure can also be high and
that the effectiveness needs to be considered on a dollar-to-dollar basis.

7. Team member noted that a cost analysis might be helpful to this group. They indicated
that it would be helpful for those doing work to see what the costs of green
infrastructure are, and whether it could be incentivized.

3.5.4 Meeting No. 4

The fourth meeting, held on June 5, 2018, was attended by 24 individuals, of which two were
from NJDEP, nine were from the permittee team including Elizabeth, JMEUC and consultants,
and thirteen were stakeholder representatives from the other invited groups. The organization
and contents of upcoming permit compliance submissions was presented. Input on the CSO
issues and public engagement was requested and the questions and comments from this
meeting were as follows:

1. It was suggested that information on the CSO control alternatives could be
disseminated through the Shaping Elizabeth Community Health Initiative.

2. It was requested that information about CSOs and potential alternatives could be
posted on the City’s website, so that member groups could provide a link to the website
in their communications with constituents.

3. Text or graphics about CSOs was requested so that it could be posted on member
groups social media pages.

4. Members expressed interest in learning more about the signage and educational
material prepared for rain gardens that the city is working on, as well as an interest in
rainwater harvesting.

5. It was suggested that any educational material should be translated into the language of
the local residents as applicable (e.g. Spanish, Portuguese, etc.)

6. It was suggested that information could be also distributed at libraries.

In addition, feedback from the Supplemental CSO Team members was solicited electronically
through an interactive web-based survey application. Participants anonymously answered
survey questions on a website using their mobile devices during the meeting and the poll results
were presented in real-time. Feedback on items such as perceptions of the cleanliness of water
bodies, and priorities for developing CSO alternatives will be utilized to guide the analysis of
CSO alternatives in future. Incorporating these live polls was also an effective communication
strategy as it encouraged CSO Team members to provide instant feedback and remain
engaged throughout the meeting. The results of the survey are shown below, ordered by
descending response count.
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Question Response
Possible Selections Count

What kind of organization do you represent?
Government 3

Environmental 3

Community/Resident 1

Business/Industry 0

Total 7
How clean do you think the Elizabeth River is?

Very polluted 9

Slightly polluted 5

Somewhat clean 0

Very clean 0

Total 14
What is the main cause of pollution in local waterways?

Rainwater runoff/Non-point sources 8

Background/Upstream sources 4

Don’t Know 2

Sewer overflows 2

Wildlife 0

Total 16
Whose responsibility is it to protect local waters from pollution?

Shared responsibility of local stakeholders (residents, businesses, institutions) 8

Local government / Treatment plant 4

State government 2

Federal government 1

Total 15
What is the most effective way to engage with the public for CSO awareness?

Website / social media 4

Community events 4

News media 1

Displays at public buildings 1

Mail / bill stuffers 1

Facility tours 0

Total 11
What is the most important criteria in developing CSO controls?

Green infrastructure / community spaces 5

Make waterway healthier for fish/wildlife 3

Make waterway more usable by people, 3

Reduce overflows 2

Keep rates as low as possible 1

Total 14
Would you/your group be willing to add green elements at home, like a rain garden?

Yes 16

No 1

Total 17
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Question Response
What is your preferred level of CSO control?

Water quality-based cost/performance analysis 11

Prescribed minimums (4/yr or 85% capture) 5

Complete elimination 1

Total 17
What increase per month would you/your group accept for the CSO Control Program?

$15 15

$30 1

$0 1

$45 0

Total 17
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4 Process Implementation

The implementation of public engagement activities throughout the 3 stages of the LTCP
development is outlined below.

4.1 Public Participation during System Characterization

4.1.1 Supplemental CSO Team Meetings

A Supplemental CSO Team has been formed to provide input on the planning process and to
serve as points of connection to the larger community. An invitation list for the Supplemental
CSO Team participation was developed and invitation letters were sent to suggested individuals
and groups on March 17, 2017. Four (4) meetings have been held thus far, attended by
between 18 and 24 people each time, as summarized in Section 3.

Goals and statement of purpose for the Supplemental CSO Team have been established and
communicated. Team members have acquired an understanding of the LTCP issues and
challenges through information presented at the meetings so that they can indicate and facilitate
discussions of these issues and challenges within their organizations, groups, and communities.

The series of informal meetings with the Supplemental CSO Team are designed to share
important information with the group through presentations and handouts summarizing the data
collected, model simulation results, and technical evaluations. The information is consolidated
into a format that is as non-technical and accessible as possible. Presentation, handouts, and
interviews during the meetings are used to solicit feedback and to better understand the issues
of public concern. Meeting presentations will be posted on the City of Elizabeth Division of
Engineering website. Other related CSO resources may also be posted there for reference and
use by the Team and other interested parties.

The Supplemental CSO Team has been informed and input has been solicited at the meetings
to date on the following components:

● System Characterization Reports
● Public Participation Process Report
● Consideration of Sensitive Areas Information
● Baseline Compliance Monitoring Program
● Evaluation of Alternatives

Feedback was also solicited from the members of the Supplemental CSO Team through
interactive online survey questions that was conducted during Meeting No. 4.

The permittees have advised the Supplemental CSO Team of the various permit milestones and
due dates for the 3 steps of the LTCP development process and it is anticipated that the content
of the team meetings and feedback solicited from the group will grow increasing complex as the
program progresses through data gathering, system characterization, alternatives evaluation,
and plan selection. The Supplemental CSO Team’s input and involvement will be sought
throughout the 3 stages of the planning process.
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4.1.2 Posters, Flyers, Brochures, and Handouts

The permittees have developed posters, flyers, and handouts that have been used at public
education events to assist in explaining combined sewer overflows, the regulatory context for
CSO controls, and the public’s role in water quality protection. Handouts have been placed at
the Elizabeth City Hall for circulation. The posters and flyers have also been provided to Future
City, Inc., an environmental and community development organization, for their use at student
fairs and public outreach events. Other stakeholder groups have been given handouts and
offered educational materials for distribution. Development and distribution of such outreach and
educational materials will continue through the 3 stages of the LTCP development process.

4.1.3 Websites

The City of Elizabeth maintains a Division of Engineering website that contains information on
the CSO control plan, the municipal stormwater management plan, the stormwater pollution
prevention plan, sewer system mapping, and a link to the CSO notification webpage. The
JMEUC website also includes a public outreach section, which has information about water
infrastructure, sewer rates, F.R.O.G. (fats, roots, oil, and grease), and lists the opportunity to
schedule plant tours. These websites will be maintained and augmented throughout the 3
stages of the LTCP development process.

4.1.4 Outreach and Educational Events

The permittees have been participating in various events to educate the public, including
working with school groups and community organizations. The City of Elizabeth has been
collaborating with the environmental and community development group, Future City Inc., and
participated in the organization’s annual Environmental Day events in April 2017 and 2018 and
annual Estuary Day event in October 2017. At each event, the City completed about 8
presentations to over 200 students from different schools in the Elizabeth school district on
topics such as combined sewers, rainfall infiltration into different types of land surfaces, and the
structure and function of rain gardens. The City also took part in the annual Union County Bio-
Blitz event, which is held to raise awareness among children and adults about nature
conservation in County parks. The City is also installing outdoor display boards and signs at
green infrastructure installations such as the Kenah Field rain garden to provide public
information on wet weather projects. Community outreach and education efforts will be
maintained throughout the 3 stages of the LTCP development.

4.1.5 News Releases and Media Coverage

News releases have been published by the City for notable CSO-related projects such as the
urban green space and stormwater storage facilities at Trumbull Street and the rain garden
which was installed as part of the Kenah Field Park improvements. A press release was
circulated in May 2017 for the Trumbull Street Flood Control project, which provides information
to city residents and stakeholders on the purpose, methods, funding, and design components of
the project. The City Engineer has also been interviewed on TAPintoElizabeth, an online
neighborhood news website, to explain the Trumbull Street project. Media advisory notices
indicating the City of Elizabeth’s participation in public education events such as the Future City,
Inc. and Elizabeth River/ Arthur Kill Watershed Association has also provided certain press
coverage. News releases and media advisories will continue to be issued during the alternatives
and plan selection stages.



Public Participation Process Report | Section 4 | Process Implementation 4-3
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

4.1.6 Regional and Watershed Based Partnerships

The permittees are collaborating with regional groups, such as the NJ CSO Group, Jersey
Water Works, and New Jersey Future, on strategies and activities to actively involve the public
on CSO related issues and receiving water quality concerns. For example, the City of Elizabeth
hosted a “Connecting with Stakeholders on Water Infrastructure” kick-off meeting on September
21, 2016, which was co-presented by Jersey Water Works, the NJ Urban Mayors Association,
and the NJDEP. On October 24, 2016, City representatives participated in the “Making
Infrastructure Matter: A Hands-On Workshop for Stakeholder Communications” conducted by
the same group of organizations. Participation in these regional and watershed based networks
will be maintained throughout the 3 stages of the LTCP development and opportunities for
shared or regional public engagement methods will be sought.

4.1.7 CSO Notification System and Outfall Identification Signs

As part of NJ CSO Group, an online CSO notification system has been developed as a public
information tool advising on the status of CSO occurrences in the City of Elizabeth and certain
other communities participating in the NJ CSO Group. The website provides up-to-date
information regarding where CSO discharges may be occurring or that discharges are unlikely
to be occurring in the City of Elizabeth. The City has also installed signs at each CSO outfall to
educate the public of the potential hazards associated with water contact during and following
wet weather. The CSO notification system and outfall identification signs will be in place
throughout the LTCP development process and thereafter per NJPDES CSO permit conditions.

4.2 Public Participation during Alternatives Evaluation
In addition to actively educating and involving the public through the activities initiated to date,
the permittees plan to perform the following additional activities during the Development and
Evaluation of Alternatives stage:

● Continued periodic meetings of the Supplemental CSO Team. The team is being informed of
the alternatives being considered for evaluation and selection under the LTCP at the group
meetings being held in 2018 through mid-2019. For example, a presentation on green
infrastructure concepts being considered was made to the group in January 2018. These
presentations will be expanded as the alternatives analysis task develops.

● Additional distribution to public schools, libraries, and community groups of CSO LTCP
related posters and flyers.

● Posting of additional CSO control information on the City and JMEUC website and social
media pages.

● Presentations to city government and JMEUC executive and board officials to review options
for controlling CSOs, identify preferred control options and priorities, and obtain input on
public involvement strategies.

● Issuing public notice and holding public meeting in late May or early June 2019 on the
development and evaluation of alternatives for CSO control.

4.3 Public Involvement during Plan Selection and Implementation Scheduling
In addition to actively educating and involving the public through the activities initiated to date,
the permittees plan to perform the following additional activities during the Selection and
Implementation Scheduling of Alternatives stage:

● Continued periodic meetings of the Supplemental CSO Team to provide input for
consideration in the selection of those CSO controls, including commenting on cost burdens
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and affordability. The team’s input will inform decisions on waterbody priorities, type and
level of CSO controls proposed, rate implication and financial burden tolerances, financial
capability assessment, and potential public amenities for value-added benefits. Comments
will be evaluated to determine the actions appropriate to carry into plan development and
implementation.

● Posting of additional CSO control information on the City and JMEUC website and social
media pages.

● Presentations to city government and JMEUC executive and board officials to review the
CSO control options and costs, financial capability assessments, and plan selection and
implementation schedule recommendations.

● Issuing public notice and holding public meeting in late April or early May 2020 on the
alternatives review, planning level cost estimates and rate implications, and proposed plan
selections and priorities for control projects.



Public Participation Process Report | Appendices
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

Appendices



Public Participation Process Report | Appendices
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

This page left intentionally blank for pagination.



Public Participation Process Report | Appendix A | Supplemental CSO Team Invitation Letters and Responses
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

A. Supplemental CSO Team Invitation
Letters and Responses



Public Participation Process Report | Appendix A | Supplemental CSO Team Invitation Letters and Responses
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

This page left intentionally blank for pagination.

























































































































Scanned by CamScanner















Public Participation Process Report | Appendix B | Supplemental CSO Team Meeting Presentations
Combined Sewer Overflow Long Term Control Program

375975 | 801 | A | June 20, 2018
C:\Users\gag54556\AppData\Roaming\OpenText\OTEdit\EC_NASAPiMS\c92003730\00 public participation process report.docx

B. Supplemental CSO Team Meeting
Presentations

B.1 Meeting No. 1 - June 9, 2017
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Supplemental CSO Team - Meeting #1
Sign-In Sheet

June 9, 2017 at 1 pm
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Supplemental CSO Team - Meeting #1
Sign-In Sheet

June 9, 2017 at 1 pm







City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

June 9, 2017, 1 pm
Elizabeth City Hall Council Chambers

Meeting No. 1 – Project Introduction
Long-Term Control Plan Permit Compliance

Supplemental CSO Team

Supplemental CSO Team
Meeting No. 1  Agenda

Important points to cover:

• Introductions

• What is a Combined Sewer System?

• What is a Combined Sewer Overflow?

• Why are the City and JMEUC undertaking this project?

• What are the regulatory requirements?

• What have the City and JMEUC done so far, and what’s left?

• What is my role?

6/9/2017 2



Oldest Sewers in Country

What is a Combined Sewer System?

In the mid 1800s, sewers
and ditches were built in
large cities to transport
both sewage and
stormwater to the river.

Is dilution the solution?

6/9/2017 3

Oldest Sewers in Country

What is a Combined Sewer System?

By the turn of the century,
our rivers turned to open
sewers and new
intercepting sewers were
constructed to collect and
treat wastewater.

Dilution is not the solution!
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Oldest Sewers in Country

What is a Combined Sewer Overflow?

Dilution is not the solution,
but hydraulic relief is
needed in wet weather to
limit the size and cost of
Interceptor Sewers and
Sewage Treatment Plants.

6/9/2017 5

What is a Combined Sewer Overflow?

Combined Sewer Flow Animation File:
HWU_combined_web.swf
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Oldest Sewers in Country

What is a Combined Sewer Overflow?

Wet weather flows to the Sewage Treatment Plant
are controlled by CSO Control Facilities

6/9/2017 7

Oldest Sewers in Country

What is a Combined Sewer Overflow?

Wet weather flows to the Sewage Treatment Plant
are controlled by CSO Control Facilities

interceptor
sewer
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City of Elizabeth – CSO Locations

Population: 129,000

CSO Characteristics:
29 CSO Discharge
Points

Receiving Waters:
Elizabeth River,
to the Arthur Kill

JMEUC
Treatment

Plant

6/9/2017 9

JMEUC
Tributary Area

11 member communities:
• East Orange
• Hillside
• Irvington
• Maplewood
• Millburn
• Newark
• Roselle Park
• South Orange
• Summit
• Union
• West Orange

4 customer communities:
• City of Elizabeth
• Livingston
• Orange
• New Providence

6/9/2017 10



JMEUC Interceptor
Sewer System

JMEUC
Wastewater
Treatment Plant

Total Service Area = 60 square miles

Gravity sewers ranging from 10-
inches in diameter to the twin 67 x
68-inch rectangular sewers at WWTP

WWTP capacity:
• Design flow = 85 mgd
• Maximum capacity varies with

tidal conditions:  up to 225 mgd

6/9/2017 11

JMEUC Wastewater Treatment Plant
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• US EPA issued National CSO Control Policy in 1994
• Remains the current national framework for CSO control

and Long-Term Control Plan (LTCP) development
• NJPDES Permits for all CSO discharges first issued in 1995

under General Permits for Combined Sewer Systems
• Nine Minimum Controls, incl. Solids/Floatable Control

Facilities in 2001 to 2005
• Initial System Characterizations & Cost and Performance

Analysis Work for LTCP in 2007

History of Regulations & Permits

Why are the City and JMEUC undertaking this work?

6/9/2017 13

Why are the City and JMEUC undertaking this work?

NJDEP Issues Individual NJPDES Permits

• Issued in March 2015, Amended in October 2015

• To develop Long-Term CSO Control Plans per EPA National Policy

• 25 Permittees Total – Fractured ownership of collection systems and
treatment plants

• With regional coordination and cooperation,
LTCP anticipated to center around Treatment Plant and its associated
CSO communities

• JMEUC has the sewage treatment plant
• Elizabeth has the combined sewer system

6/9/2017 14



Nine elements of the Long-Term Control Plan:
1. Characterization, monitoring, and modeling of the

combined sewer systems
2. Public participation (Supplemental CSO Team is a component)
3. Consideration of sensitive areas
4. Evaluation of alternatives
5. Cost/performance considerations
6. Operational plan
7. Maximizing treatment at the existing

treatment plant
8. Implementation schedule
9. Compliance monitoring program

What are the regulatory requirements?

6/9/2017 15

Long-Term Control Plan Submittal Schedule:

What are the regulatory requirements?
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NJPDES Individual Permits include requirements other than LTCP development,
such as:

• Install new outfall signs
• Create and maintain CSO hotline or website for public notification of CSO

occurrences
• Update Operation and Maintenance Manual
• Update Standard Operational Procedures (SOPs)
• Develop Asset Management Plan
• Revise rules/ordinances on sewer use conditions
• Update information on component locations and mapping

What are the regulatory requirements?

6/9/2017 17

Working Together in NJ

• There are nearly 200 CSO
Outfalls in the Region not
counting New York City!

• Elizabeth and JMEUC are
coordinating with several
other municipalities and
sewage authorities as part of
the NJ CSO Group.

• Keeps abreast of CSO issues
and assists members with
CSO compliance for
interconnected waterways
with CSO Outfalls.

6/9/2017 18



City of Elizabeth - Work Performed to Date

• System Characterization Work Plan (submitted and
approved)

• Baseline Compliance Monitoring Program Work Plan
(submitted and approved in conjunction with NJ CSO
Group shared services program)

• Combined and separate sewer system area mapping
• Sewer inventory and field surveys
• Sewer flow monitoring (40 sites for 4-month period)
• Sewer flow sampling and analysis for 3 wet weather

events
• Sewer system model updating

6/9/2017 19

City of Elizabeth – Upcoming Work Items

• Compile combined sewer flow sampling
results and summary chapter

• Complete updated sewer system model
calibration and validation

• Coordinate typical year precipitation record
selection

• Follow-up on outside flows from adjoining
towns
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JMEUC - Work Performed to Date

• System Characterization Work Plan (submitted and approved)
• Baseline Compliance Monitoring Program Work Plan (submitted and approved

in conjunction with NJ CSO Group shared services program)
• Interceptor sewer system model developed
• Flow and rainfall monitoring program in place

Flow monitoring:  32 sites – August 2013 to present
Rainfall:  4 sites – November 2014 to present

• Analysis of full record of flow and rainfall data completed

6/9/2017 21

JMEUC – Upcoming Work Items

• Link City of Elizabeth combined sewer system model to JMEUC interceptor
sewer model

• Refine interceptor sewer model representation of WWTP
• Update interceptor sewer system model calibration
• Coordinate selection of typical year precipitation record

• Apply updated model to characterize interceptor sewer system performance

• Characterize WWTP performance
• Prepare System Characterization Report

6/9/2017 22



• Supplemental CSO Team is an essential part of this
process!

• To seek to actively involve the affected public
• Rate payers
• Environmental groups
• Economic Development Groups
• Industrial, Institutional, and Educational Interests
• Integration with Municipal Agencies

• NJDEP interested in assisting in the public participation
efforts

Public Participation Process

6/9/2017 23

Stakeholders Invited to Participate

Elizabeth River / Arthur Kill
Watershed Association

Department of Engineering,
Public Works and Facilities
Management

6/9/2017 24



• Advisory role; two-way communications is key

• You are our link to the general public
• Will provide input on planning process

• Will provide input for consideration on
• evaluation of sensitive areas
• evaluation of CSO control alternatives
• selection of CSO control alternatives

• Final selection and decision rests with permittees,
with NJDEP approval

Supplemental CSO Team

6/9/2017 25

Supplemental CSO Team

• Quarterly meetings anticipated for:
• permit process and requirements
• system characterization and results
• status and schedule for each process
• sensitive area analysis
• alternatives evaluation considerations
• LTCP alternatives and costs
• implementation schedule

Public Participation Process

6/9/2017 26



Deadline for submission July 1, 2018

• City of Elizabeth and JMEUC working
cooperatively to develop independent reports

• Characterization of system performance
• CSO performance statistics
• System conveyance capacities/limitations

vs. wet weather system flows
• Identification of basement and surface

flooding

• Identification of Sensitive Areas

System Characterization and Sensitive Areas

6/9/2017 27

Deadline for submission July 1, 2018
• City of Elizabeth and JMEUC working with NJ CSO Group

• Report to establish baseline receiving water
quality conditions

• Water quality model being developed to better
evaluate:

• WQ in the region
• Existing WQ compliance
• Impacts of CSO discharges
• Impacts of separate storm sewer discharges
• Impacts from NYC combined sewers

Compliance Monitoring Program (CMP) Report

6/9/2017 28



Deadline for submission July 1, 2019
• Work will be presented to Supplemental CSO Team in future

meetings
• what are alternative controls?
• space requirements for each
• what are the costs associated with

each?
• construction costs
• operation and maintenance costs

• anticipated benefits

Development and Evaluation of Alternatives

6/9/2017 29

Selection and Implementation of Alternatives Report
in the Final LTCP

Deadline for Submission June 1, 2020

• Work will be presented to Supplemental CSO Team in future meetings
• what are alternative controls

recommended?
• what are the costs associated with the

LTCP?
• construction costs
• operation and maintenance costs

• implementation and funding schedule
• anticipated benefits
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Scheduling of Future Meetings

• Quarterly
• Next meeting: September 2017

6/9/2017 31

Questions?
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City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

Supplemental CSO Team

Meeting No. 1 – Project Introduction
Long-Term Control Plan Permit Compliance

Thank you
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B. Supplemental CSO Team Meeting
Presentations

B.2 Meeting No. 2 - October 11, 2017
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City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

October 11, 2017 – 1:00 pm
Elizabeth City Hall Council Chambers

Meeting No. 2 – Project Update
Long-Term Control Plan Permit Compliance

Supplemental CSO Team

10/11/2017 2

Supplemental CSO Team
Meeting No. 2 Agenda

• Previous meeting recap
• CSO outfall locations
• Sewer sampling summary
• Modeling updates (Elizabeth and JMEUC)
• Recent and pending sewer improvement projects
• Input on public outreach opportunities
• Input on potential sensitive areas
• 6-month look-ahead
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Prior Meeting Recap:
City of Elizabeth Combined Sewer System

Population: 129,000

CSO Characteristics:
29 CSO Discharge
Points

Receiving Waters:
Elizabeth River,
to the Arthur Kill

JMEUC
Treatment

Plant

Prior Meeting Recap:
Why are the City and JMEUC undertaking this work?

10/11/20175/12/2018

• Long history of regulatory action on combined sewers
• Most recently, NJDEP issued Individual NJPDES Permits in March 2015,

Amended in October 2015
• To develop Long-Term CSO Control Plans per EPA National Policy
• 25 Permittees Total – Fractured ownership of collection systems and

treatment plants
• With regional coordination and cooperation,

LTCP anticipated to center around Treatment Plant and its associated
CSO communities

• JMEUC has the sewage treatment plant
• Elizabeth has the combined sewer system

4



Nine elements of the Long-Term Control Plan:
1. System characterization, monitoring, and modeling
2. Public participation (Supplemental CSO Team is a component)
3. Consideration of sensitive areas
4. Evaluation of alternatives
5. Cost/performance considerations
6. Operational plan
7. Maximizing treatment at the existing

treatment plant
8. Implementation schedule
9. Compliance monitoring program

10/11/2017 5

Prior Meeting Recap:
What are the regulatory requirements?

• Supplemental CSO Team is an essential part of this
process!

• To seek to actively involve the affected public
• Rate payers
• Environmental groups
• Economic Development Groups
• Industrial, Institutional, and Educational Interests
• Integration with Municipal Agencies

• NJDEP willing to assist in the public participation efforts

10/11/2017 6

Prior Meeting Recap:
Public Participation Process

6
Elizabeth River / Arthur Kill
Watershed Association



• Advisory role; two-way communications is key

• Our link to the general public
• Provide input throughout LTCP process
• Provide input on:

• evaluation of sensitive areas
• evaluation of CSO control alternatives
• selection of CSO control alternatives

• Final selection and decision rests with permittees,
with NJDEP approval

10/11/2017 7

Prior Meeting Recap:
Supplemental CSO Team

7

Prior Meeting Recap:
What is a Combined Sewer Overflow?

Combined Sewer Flow Animation File:
HWU_combined_web.swf

10/11/2017 8



10/11/2017 9

Prior Meeting Recap:
What is a Combined Sewer Overflow?
Wet weather flows to the Sewage Treatment Plant are controlled by CSO Control Facilities

10/11/2017 10

Prior Meeting Recap:
What is a Combined Sewer Overflow?
Wet weather flows to the Sewage Treatment Plant are controlled by CSO Control Facilities

interceptor
sewer
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CSO Outfall Locations

44C5F621.kmz
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations
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CSO Outfall Locations

10/11/2017 22

CSO Outfall Locations
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Sewer Sampling Program

• Seven locations
across the city with
varied upstream land-
use characteristics

• Samples taken
upstream of outfall

• Testing for Fecal
coliforms, Enterococci
and E. coli

10/11/2017 24

Sewer Sampling Program

• Weather monitored between October 2016 and
May 2017 for rainfall greater than 0.5”

• Three sampling events:
• November 29, 2016 (2.02”)
• April 25, 2017 (0.88”)
• May 5, 2017 (3.05”)

• Dry weather samples taken the day before each
rain event.

• Wet weather samples collected at 30mins, 1
hour, 2 hours, 4 hours and 8 hours from the
beginning of overflow at each site.
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Sewer Sampling Results

• Results fall within typical ranges and
patterns

• First flush
• Concentrations generally decrease

over the course of storm (dilution)
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Elizabeth Combined Sewer System Model Update

• Lay of the Land



Sewer Data Collection
As-Built Drawings Field Data Collection
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TYPE COUNT
INLETS 4695

DRAINAGE

TYPE COUNT LENGTH (LF)
Combined 6,352 766,035

Sewage 517 63,646
Storm 4,566 309,228

Grand Total 11,435 1,138,909

PIPES

TYPE COUNT
Combined 5,858

Sewage 457
Storm 1,193

Grand Total 7,508

MANHOLES

4-12 IN
12-24 IN

24-48 IN

48-72 IN 72-96 IN
96-120 IN

>120IN

FACILITY TYPE COUNT
Treatment Plant 1

Pump Station 9
CSO Outfalls 29

Netting Chambers 28
Siphon Chambers 16

Regulators 39
Tide Gates 43

Sluice Gates 12

FACILITIES

Purple – Combined
Orange – Separate (Storm)
Green - Sanitary

Existing Sewers
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Hydraulic Model
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Monitoring Locations

FLOW METER LOCATION COUNT

DWF 14
EAST-INT 6

OVERFLOW 10
STORM 4

WEST-INT 6
Grand Total 40

FLOW METERS
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Flow Meter Data
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Meter vs. Model

8/26/2015 0:00 8/28/2015 0:00 8/30/2015 0:00 9/1/2015 0:00 9/3/2015 0:00 9/5/2015 0:00 9/7/2015 0:00
-0.22

-0.02

0.18

0.38

0.58

0.78

0.98

1.18

1.38

Q
 (M

GD
)

Q MEASURED (MGD) Q SIMULATED (MGD)
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Meter vs. Model

8/26/2015 0:00 8/28/2015 0:00 8/30/2015 0:00 9/1/2015 0:00 9/3/2015 0:00 9/5/2015 0:00 9/7/2015 0:00
-1.07

-0.07

0.93

1.93

2.93

3.93

Q
 (M

G
D)

Q MEASURED (MGD) Q SIMULATED (MGD)
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Local CSO situation – physical system

• City of Elizabeth: 29 CSO outfalls discharging
to Elizabeth River,  Arthur Kill and other
waterbodies

• Intercepted dry- and wet-weather flows
conveyed to City of Elizabeth’s Trenton
Avenue Pump Station (TAPS)

• TAPS discharges to main sewer entering
plant about 1500 feet above headworks

• Combined sewer flows from Elizabeth and
separate sanitary sewer flows from JMEUC
system all conveyed to and treated at
JMEUC WWTP

TAPS

WWTP
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Descriptions of current models

• City of Elizabeth and JMEUC have independently developed models of
their respective sewer systems in InfoWorks ICM modeling software

• Combined sewer system in Elizabeth to TAPS
• JMEUC separate sanitary sewer system to WWTP
• Independent models are being linked at common junction (TAPS connection

to JMEUC system)

• JMEUC model:
• Hydraulic model (does not route pollutants)
• 43 miles of interceptor/trunk sewer conduits
• No combined sewers or CSO outfalls

10/11/2017 36

JMEUC Interceptor
Model Sewer Network

JMEUC
Wastewater
Treatment Plant

Gravity sewers ranging from 10-inches
in diameter to the twin 67 x 68-inch
rectangular sewers at the wastewater
treatment plant (WWTP)

WWTP capacity:
• Design flow = 85 mgd
• Maximum capacity varies with tidal

conditions:  up to 225 mgd



10/11/2017 37

JMEUC Interceptor
Model Sewersheds

East Orange
Hillside
Irvington
Maplewood
Millburn
Newark

4 customer communities:
City of Elizabeth (inflow from TAPS)
Livingston
Orange
New Providence

32 flow monitoring sites

Roselle Park
South Orange
Summit
Union
West Orange

11 member communities:

Total Service Area = 60 square miles

10/11/2017 38

JMEUC modeling process

• Update previously developed model of system: newest software,
improved level of detail in system representation (e.g. WWTP)

• Calibrate model – adjust parameters until model results agree with
observed data at 32 meter sites for monitored rainfall events

• Complete linkage with City of Elizabeth model
• Initial simulations with combined JMEUC-Elizabeth model to

characterize system performance during wet weather (the typical
year precipitation record)
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Calibration process – example calibration plot

Flow Meter Site Schematic

= upstream meter site
(calibration complete)

Flow Meter Location Map

Original JTS
Original JTS (Tributary)
Supplemental JTS
Supplemental JTS (Tributary)

10/11/2017 40
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JMEUC model status and next steps

• Model updates substantially complete
• Next steps: further refine WWTP elements in JMEUC model

• Model calibration complete at upstream sites
• Next steps: complete calibration at downstream sites

• JMEUC sub-model linked with City of Elizabeth sub-model
• Next steps: ensure both sub-models are fully consistent to finalize linkage

with City of Elizabeth model

• Complete initial typical year simulations with combined JMEUC-
Elizabeth model

10/11/2017 42

Recent and Pending Improvement Projects:
Partial Listing

• Progress Street Stormwater Control Project
• Verona Avenue/Gebhardt Avenue Storm Sewer Improvements Project
• Elizabeth River Flood Control Project - Levee and Drainage Structure

Stabilization Work
• Midtown Infrastructure Improvements Project - CSO Abatement Work
• Westfield Avenue/Elmora Avenue Sewer Improvements Project
• South Street, North Avenue, & Third Avenue Flood Control Projects
• Westerly Interceptor Cleaning and Inspection Project
• Trumbull Street Stormwater Control Project
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Recent Projects – Verona Gebhardt
Before
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Recent Projects – Verona Gebhardt
During Construction
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Recent Projects – Verona Gebhardt
After Construction
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Recent Projects – Progress St Flood Control
During Construction
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Recent Projects – Progress St Flood Control
After Construction
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Recent Projects – Trumbull St Flood Control
Last Summer
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Recent Projects – Trumbull St Flood Control
Construction to begin late 2017
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Opportunities for Outreach
• Goal: Increase residents’ understanding of

environment and the connection to sewer
infrastructure

• Environmental Day: April 28, 2017
• Estuary Day: October 6, 2017
• Press releases for upcoming projects: Trumbull

Street

Other opportunities for engagement:
• Supplemental CSO members connection to

community
• Other events?
• Information to share with constituents?

10/11/2017 52

Input on Potential Sensitive Areas

• Sensitive Areas, as defined by the CSO Control
Policy, include:

• Outstanding National Resource Waters
• National Marine Sanctuaries
• Waters with threatened or endangered species

and their habitat
• Waters with primary contact recreation
• Public drinking water intakes or their designated

protection areas
• Shellfish beds

• Are sensitive areas present and impacted by CSO
discharges?
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Sensitive Areas: Primary Contact Recreation Areas?

• N. J. A. C. 7:9B -1.4: “Primary contact recreation” means
water related recreational activities that involve
significant ingestion risks and includes, but is not limited
to, wading, swimming, diving, surfing, and water skiing.

• No bathing beaches
• Channelized portion of Elizabeth River upstream of

South Broad St, no existing primary contact use. No
access, concrete base and walls, shallow water depth.

• No existing primary contact use in downstream
earthen channel of Elizabeth.

• Arthur Kill and Newark Bay – industrial / commercial
shipping waterway. No primary contact recreation
use present. (Boat ramp access at Elizabeth Marina)
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Six-month Look Ahead

• Next meeting: January 2018

• Link City of Elizabeth combined sewer system
model to JMEUC interceptor sewer model

• Refine interceptor sewer model
representation of WWTP

• Update interceptor sewer system model
calibration

• Apply updated model to characterize
interceptor sewer system performance

• Characterize WWTP performance

• Prepare System Characterization Report
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Questions?

City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

Supplemental CSO Team

Meeting No. 2 – Project Update
Long-Term Control Plan Permit Compliance

Thank you
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B. Supplemental CSO Team Meeting
Presentations

B.3 Meeting No. 3 - January 29, 2018
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B. Supplemental CSO Team Meeting
Presentations

B.4 Meeting No. 4 – June 5, 2018
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Meeting No. 4
Long-Term Control Plan Permit Compliance

City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

June 5, 2018 – 1:00 pm
Peterstown Community Center
408 Palmer Street, Elizabeth, NJ 07202

Supplemental CSO Team

Meeting Agenda

• Prior meeting recap
• Upcoming submittal schedule
• Group survey – water quality concerns and responsibilities
• System Characterization Report
• Baseline Compliance Monitoring Program Report
• Consideration of Sensitive Areas Information
• Group survey – CSO control approaches and financial burdens
• Public Participation Process
• Alternatives Evaluation – Quick Look Ahead
• Next meeting

6/5/2018 2City of Elizabeth



Meeting No. 3 Refresher

• Public involvement activities

• Sensitive areas consideration

• Characterization and modeling
updates

• NJ CSO Group coordination

• Green Infrastructure Basics

6/5/2018 3

Material covered in prior meeting (1/29/2018):

City of Elizabeth

Upcoming Submissions
Reports with July 1, 2018 deadline:

1
System
Characterization
Reports

• Separate reports
for Elizabeth and
Joint Meeting

• Coordinated and
joint certifications

2
Baseline
Compliance
Monitoring
Program Report

• NJ CSO Group
joint effort, draft
results under
review

3
Consideration of
Sensitive Areas
Information

• NJ CSO Group
joint effort, draft
results under
review

4
Public
Participation
Process Report

• Joint effort of
Elizabeth and
Joint Meeting
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Interactive Surveys
We would like to obtain your feedback on items such as:

• Who you are / who you are representing
• Water pollution sources, issues, and concerns
• Public engagement methods
• Priorities for CSO alternatives
• Financing CSO controls

Please go to www.pollev.com/mottmac355 on your smartphone

6/5/2018 5City of Elizabeth
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System Characterization Update – Report Organization

1. Introduction

2. Sewer system description

3. Hydraulic monitoring

4. Wastewater quality monitoring

5. Collection system model

6. Receiving water quality monitoring

7. Consideration of sensitive areas

8. Characterization of system performance – typical year simulation

106/5/2018 City of Elizabeth



Sewer System Description
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Combined Sewer System
• Combined and separate

sewer areas
• Hydraulically connected

system
• Receiving waters
• Facilities inventory and

descriptions
• Outfall and regulator

control structure details
• Significant Indirect Users
• CSO drainage basins
• Facility assessments

Combined Sewer System
• 29 CSO Outfalls
• 36 CSO Sub-basins,

varying from 3 to 439
acres each

• 38 regulators and
diversion chambers

• 166 miles of combined
sewers, with 6,400
manholes & 3,300 inlets

• Complex network of
interconnections

• 14.7 Mgal/day average
flow, Trenton Ave PS

• Roselle Park storm sewer
connection

Sewer System Description
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Updated Land Use Analysis – 2012 NJDEP GIS Data
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Land use overall CSO
area – 3,832 acres
• 52.2% high-density resid.
• 8.2% med-density resid.
• 17.3% commercial
• 11.6% industrial
• 3.5% open areas
• 3.3% transportation
• 3.9% other uses
61.8% impervious cover
Little change from 2007

Hydraulic Monitoring
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Continuous monitoring:
8/22/15 – 12/21/15
(4 months)

Continuous monitoring:
8/22/15 – 12/21/15
(4 months)
• 40 flow meters

• 14 dry weather lines
• 10 overflow lines
• 6 along E. Interceptor
• 5 along W. Interceptor
• 4 storm sewers

• 2 tide gauges
• 14 tide gate monitors
• 2 groundwater level

monitors
• 3 rain gauges



Storm Start Date End Date
Start
Time

End
Time

Depth
(In)

Duration
(Hrs)

Max
Intensity

(In/Hr)
1 9/9/2015 9/9/2015 15:40 18:30 0.11 2.83 0.22

2 9/10/2015 9/10/2015 3:05 23:45 0.99 20.67 0.26

3 9/29/2015 9/30/2015 23:00 8:45 1.39 9.75 0.76

4 10/2/2015 10/3/2015 4:30 10:00 1.91 29.50 0.31

5 10/9/2015 10/9/2015 17:25 22:50 0.32 5.42 0.25

6 10/28/2015 10/29/2015 10:25 9:15 1.65 22.83 0.55

7 11/10/2015 11/11/2015 8:30 7:15 0.57 22.75 0.12

8 11/19/2015 11/20/2015 13:35 9:30 1.00 19.92 0.29

9 12/1/2015 12/2/2015 1:35 23:30 0.60 45.92 0.07

10 12/17/2015 12/17/2015 11:15 22:30 1.15 11.25 0.35
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Hydraulic Monitoring – Rainfall Events

Total 10 storms
• Durations varying from 2.8 to 46

hours
• Intensities varying from 0.07 to

0.76 inches/hour
Categorized as:
• Low duration, low intensity (2)
• Low duration, high intensity (2)
• High duration, low intensity (5,

some close to the cutoff line)
• High duration, high intensity (1)
Various periods of dry
weather flow data

Wastewater Quality Monitoring
• 7 sampling locations
• 3 event sampling surveys

- Rainfall events > 0.5”
- Dry weather samples day

before
- Wet weather sampling

intervals: 30 mins, 1 hr, 2
hr, 4 hr and 8 hr

• 3 pathogen parameters
- E. coli at 2 sites
- Fecal coliform and

enterococcus at 7 sites

6/5/2018 City of Elizabeth 16

Dry Weather Pathogen Concentration Averages and Ranges by Sample Site, All Events
Parameter

Statistic Concentrations in cfu/100 mL x 106

Site No. 1 2 3 4 5 6 7
Drainage Area 003A 022A 026A 028A 029A 034A 042A All Sites

E. Coli
Geometric Mean 2.08 3.34 NA NA NA NA NA 2.64
Minimum 1.40 1.70 NA NA NA NA NA 1.40
Maximum 3.20 5.00 NA NA NA NA NA 5.00

Fecal Coliform
Geometric Mean 2.52 3.08 5.65 3.56 3.90 4.67 4.13 3.82
Minimum 2.20 2.40 4.20 3.40 3.00 1.10 3.20 1.10
Maximum 2.90 4.20 7.80 3.70 6.20 32.00 5.80 32.0

Enterococci
Geometric Mean 1.41 1.23 2.22 2.25 1.40 1.92 0.86 0.89
Minimum 0.70 0.57 1.00 1.50 1.07 0.64 0.54 0.54
Maximum 2.00 2.20 5.00 3.60 1.70 5.50 1.30 5.5

Wet Weather Pathogen Concentration Averages and Ranges by Sample Site, All Events and Sample Times
Site No. 1 2 3 4 5 6 7

Drainage Area 003A 022A 026A 028A 029A 034A 042A All Sites
All Events

E. Coli
Geometric Mean 0.29 0.88 NA NA NA NA NA 0.50
Minimum 0.07 0.17 NA NA NA NA NA 0.07
Maximum 2.30 11.00 NA NA NA NA NA 11.00

Fecal Coliform
Geometric Mean 0.46 1.57 2.45 0.65 0.36 0.47 1.98 0.87
Minimum 0.04 0.20 0.22 0.08 0.05 0.09 0.26 0.04
Maximum 9.30 66.00 108.00 4.10 1.80 2.40 38.00 108.00

Enterococci
Geometric Mean 0.18 0.70 0.76 0.30 0.23 0.29 0.39 0.36
Minimum 0.03 0.06 0.07 0.03 0.04 0.02 0.03 0.02
Maximum 1.30 6.20 4.20 2.40 1.30 0.90 2.00 6.20



Wastewater Quality Monitoring
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Pathogen Data
• Highly variable, but consistent

with typical ranges.
• Average overflow content

lower than dry weather.
• During storm, pathogens may

stay high or increase during
initial overflow period (first
flush)

• Decreases during course of
storm, with dilution

• Increases at end of overflow
event.

Wastewater Quality Monitoring
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Pathogen Data
• Highly variable, but consistent

with typical ranges.
• Average overflow content

lower than dry weather.
• During storm, pathogens may

stay high or increase during
initial overflow period (first
flush)

• Decreases during course of
storm, with dilution

• Increases at end of overflow
event.
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Wastewater Quality Monitoring
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Pathogen Data
• Highly variable, but consistent

with typical ranges.
• Average overflow content

lower than dry weather.
• During storm, pathogens may

stay high or increase during
initial overflow period (first
flush)

• Decreases during course of
storm, with dilution

• Increases at end of overflow
event.

Collection System Modeling
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• Computer model with
extensive coverage of
physical system

• Model geometry and
representation based
on existing system

• Complex network of
interconnections
represented



Calibration and validation storm
selection
• 4 calibration storms (#5, 6, 8 & 10)
• 2 validation storms (#3 & 4)

Dry weather flow (DWF) analysis
• Flow component estimation for each

meter with DWF
Segregate dry weather weekday
and weekend flows and diurnal
peak factors
Population analysis for flow
generation
Groundwater infiltration analysis
Correlate model calculations with
monitoring data
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Collection System Modeling

Collection System Modeling
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Wet weather flow (WWF) analysis
• For tributary area to each meter,

Estimated runoff generation
characteristics, i.e., impervious
area, initial abstraction and runoff
coefficients
Generated peak flows and used
coefficients as calibration
parameters

• WWF calibration to accurately reflect
system wet weather response
relative to timing and hydrograph
shape

• Similar analysis for validation storms
to confirm fit
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Collection System Modeling
Goodness-of-fit plots for WWF calibration results
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NUMBER OF OVERFLOWS FOR TYPICAL YEAR 2004

NUMBER OF OVERFLOWS MONTHLY RAINFALL AVERAGE NUMBER OF OVERFLOWS AVERAGE RAINFALL (IN)

AVERAGE OVERFLOW
COUNT = 5

AVERAGE MONTHLY
RAINFALL = 4 IN

TOTAL OVERFLOW
COUNT = 54

TOTAL ANNUAL
RAINFALL = 48.4 IN

• Typical year to represent
expected rainfall conditions to
assess CSO controls on
“system-wide, annual average
basis”

• NJ CSO Group collaboration
2004 was selected & NJDEP
accepted.

• Draft results from model
simulations with 2004 rainfall
record for CSO frequency,
volume, and duration
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System Performance for Typical Year Rainfall Record



• Draft results from existing
system conditions model with
2004 rainfall record
- Total annual rainfall = 48.4”
- Total CSO frequency = 54/yr

(preliminary)
- Total CSO volume = 1,065

Mgal/yr (preliminary)
- Average CSO Duration = 7

hours/overflow
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System Performance for Typical Year Rainfall Record
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VOLUME = 1065 MG
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System Characterization Report Outline – JMEUC

Section

1 Introduction

2    Description of Combined and Separate Sewer Systems and Treatment Facilities

3    Receiving Waterbodies

4    Sewer System Monitoring and Modeling

5    Receiving Waterbody Monitoring and Modeling

6    Rainfall Analysis and Typical Hydrologic Record

7    Characterization of System Performance – JMEUC Sewer System

8    Characterization of System Performance – Wastewater Treatment Plant

9    Institutional Arrangements

10  Conclusions



Merged Model Network

WWTF
Trenton Ave.
Pump Station

Original Trunk Sewer

Supplementary Trunk Sewer

Merged Model Network



Typical Year (2004) maximum
surcharge state

System capacity balanced with 34
junctions and cross-connections

Junctions and
Cross-Connections
in JMEUC System



Original Trunk Sewer

Supplementary Trunk Sewer
Cross Connection CC3 –

Diverts flow to
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Kean University Cross Connection – 2/6/2004 Event

Peak flow through
gate = 8 mgd

Peak flow
through
cross
connection
= 9 mgd

Flow
direction
reverses
during
WWF due
to gate

Peak discharge Supplemental
Trunk Sewer = 105 mgd

Gate
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Twin barrel trunk sewer (north barrel)

Twin barrel trunk sewer (south barrel)
sediment

36 mgd Peak Inflow From TAPS – 2/6/2004 Event

Original Trunk Sewer

Twin barrel trunk sewer (north barrel)

Double
Barrel Trunk

Sewers
Begin

TAPS



55 mgd Peak Inflow From TAPS – 2/6/2004 Event

TAPS

Original Trunk Sewer

Double
Barrel Trunk

Sewers
Begin

Twin barrel trunk sewer (north barrel)

• NJ CSO Group collaboration
• Field sampling and testing for

existing ambient pathogen
water quality conditions

• Data input for pathogen water
quality model for the receiving
waters
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Baseline Compliance Monitoring Program (CMP) Report

Baseline Sampling
Twice a month in May and

June; weekly in July,
August, and September;

and monthly from October
through April

Source Sampling
Establish non-CSO
loadings at major
influent streams,

coincided with Baseline
Sampling

Event Sampling
Coincided with rainfall

to capture three discrete
wet-weather events

(>0.5”)



Baseline CMP Report - Elizabeth Area Sampling Locations
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Station
No. Waterbody

Sampling
Category

Surface
WQS Class

B10 Newark Bay Baseline SE3
18 Newark Bay NJHDG & Event SE3

B17 Newark Bay Baseline SE3
19 Newark Bay NJHDG SE3
21 Arthur Kill NJHDG SE3

B16 Elizabeth River Baseline FW2-NT
B14 Elizabeth River Baseline FW2-NT
B13 Elizabeth River Baseline SE3
20 Elizabeth River NJHDG & Event SE3
S4 Peripheral Ditch Source SE3

B25 Great Ditch Outlet Baseline SE3

B16
B10
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Baseline CMP Report – Data Results, Newark Bay (SE3)
WQS: Geo. Mean, coliform < 1,500 cfu/100 mL for SE3 (shown with red line)

Station B10 (upstream) Station B17 (downstream)



Baseline CMP Report – Newark Bay, Station 18 (SE3) (b/w B10 & B17)
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Routine and Event Sampling
Wet Weather Sampling
January 24-26, 2017

WQS: Geo. Mean, coliform < 1,500 cfu/100 mL for SE3 (shown with red line)
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Baseline CMP Report – Data Results, Elizabeth River
WQS: Geo. Mean, E. coli < 126 cfu/100 mL for FW2, coliform < 1,500 cfu/100 mL for SE3

Station B16 (FW2, u/s near city limits) Station B13 (SE3, d/s of B16)
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Baseline CMP Report –Elizabeth River (SE3) Station 20 (d/s B13)
WQS: Geo. Mean, coliform < 1,500 cfu/100 mL for SE3

Routine and Event Sampling
Wet Weather Sampling
January 24-26, 2017

• Data sufficient for calibrating and
validating Pathogen Water Quality Model

• Program not intended for assessing
attainment of pathogen WQS (insufficient
data points per month)

General observations:
• Newark Bay, Arthur Kill & Kill Van Kull may

meet existing pathogen WQS for SE3
waters

• Smaller waterbodies, like Elizabeth,
Rahway, Saddle, and Second River,
unlikely to meet attainment
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Baseline CMP Report –Findings

• Source sampling of tributary streams
without CSOs have high bacteria
loads. High background and other
pathogen load sources.

• Elizabeth R. bacteria values entering
city are very high, not meeting WQS
and non CSO impacted

• Elizabeth R. bacteria values u/s and
d/s of CSO outfalls are similar

• Wet weather event data fall at upper
end of observed values. Influence of
general wet weather bacteria sources.



Consideration of Sensitive Areas Information
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Criteria Present?

Outstanding National Resource Waters None

National Marine Sanctuaries None

Waters with threatened or endangered species
and their habitat

Sturgeon (federally listed endangered and state endangered)
identified but not critically dependent on the water. Impact from
CSO discharge likely insignificant given life cycle, migration
behavior, waterway use, and impacts from other pollution sources
and environmental threats. No sensitivity for higher priority.

Waters with primary contact recreation Fishing at Slater Park and Waterfront Memorial Park, and jet
skiing through Arthur Kill have been observed but occasional and
unusual use. No bathing beaches or access to channelized parts
of river. No sensitivity for higher priority.

Public drinking water intakes or their designated
protection areas

None

Shellfish beds None

• Are sensitive areas present and require highest priority for CSO control?
• Draft report under review

Public Participation Process Report

Identification
of

stakeholders
Engagement

methods
Opportunities
for education
and outreach

Opportunities
for public

input

Approach to
addressing
comments

Supplemental
CSO Team
summary

Schedule to
implement
activities

446/5/2018 City of Elizabeth



Public Involvement Activities
Public outreach and education event – Future City
Environmental Day 4/27/2018

Opportunities for public engagement on CSO Long-
Term Control Plan

Prior Meeting Comments
• Provide info on pending construction projects
• Send info to Elizabeth Chamber of Commerce for membership

distribution
• Distribute info at Peterstown Community Center nature center and Phil

Rizzuto Park outdoor pavilion
• Post info on City’s social media pages
• Consult environmental planning commission and master planners

456/5/2018 City of Elizabeth

Public Involvement Activities (cont.)

Community Interface Assistance

Any feedback from your groups on the CSO issues?
What info do Team members need to facilitate public input?
What other resources are available?

Input on sewer system issues to be addressed

Areas of flooding
Sewer backups
Sewer infrastructure age & deterioration
Sewer bills

466/5/2018 City of Elizabeth



6/5/2018 City of Elizabeth 47

6/5/2018 City of Elizabeth 48



6/5/2018 City of Elizabeth 49

6/5/2018 City of Elizabeth 50



6/5/2018 City of Elizabeth 51

Alternatives Evaluation – Quick Look Ahead
National CSO Situation

LTCPs for other CSO areas have largely been completed already – especially for
larger systems, often under federal consent decrees
LTCPs have produced huge (multi-billion $) CSO programs in many large, older
cities – affordability is a major element of these LTCPs
CSO programs are typically 4-5 year planning efforts (LTCP), followed by 20+ year
implementation schedules
CSO discharges are being reduced, eliminated or controlled by:

Separating combined sewers into storm and sanitary lines
Capturing CSOs in large storage tanks or tunnels for later treatment at the WWTP
Treating CSOs at or near the point of discharge with special high-rate treatment
processes
Reducing the rate of stormwater runoff using green infrastructure facilities to capture
stormwater before it enters the sewer
Control structures and adjustments to improve capture in existing sewers

52



Alternatives Evaluation – Quick Look Ahead

Green
Infrastructure

Collection
System
Storage

Sewage
Treatment

Plant (STP)
Expansion &

Storage

Infiltration /
Inflow

Reduction in
entire

connected
system

Sewer
Separation

CSO
Discharge
Treatment

CSO Related
Bypass at

STP
(Blending)
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Range of alternatives, different levels of control, numerous combinations

New York City Philadelphia

Omaha, NE Various Others

Alternatives Evaluation – Quick Look Ahead
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Examples from other communities, green infrastructure



DC Water Atlanta, GA Indianapolis, IN

Hartford, CT Lafayette, IN Narragansett Bay
Commission

Alternatives Evaluation – Quick Look Ahead
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Examples from other communities, conveyance and storage tunnels

Akron, OH Columbus, OH Alexandria, VA

Spokane, WA Louisville, KY Detroit

Alternatives Evaluation – Quick Look Ahead
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Examples from other communities, CSO storage basins



Alternatives Evaluation – Quick Look Ahead
Examples from other communities, High-Rate CSO Treatment Facility

Bremerton, WA

Next Meeting

• Early September (?)
• Agenda:

Results of member survey
Evaluation of Alternatives Analysis

Alternative categories for Elizabeth-JMEUC LTCP
Modeling the performance of different alternatives
Preliminary cost analyses
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Questions?

Thank you
City of Elizabeth and
Joint Meeting of Essex & Union Counties (JMEUC)

Supplemental CSO Team

Meeting No. 4
Long-Term Control Plan Permit Compliance
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C. Representative Press Releases, Public
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What’s Going On Under Your Streets?
Follow Your Flush!

When it’s dry… When it’s wet…

What is a Combined Sewer? 
Most of Elizabeth’s sewers are combined sewers, which means that they carry both sanitary 
sewage and stormwater in one piping system. When it rains, to prevent flooding at storm drains and 
in basements, the sewers fill up and release excess flow to nearby water bodies, called Combined 
Sewer Overflows (CSOs). Elizabeth has 29 locations where CSOs discharge, called CSO outfalls. 
During wet weather, untreated wastewater can be discharged to receiving streams including 
contaminants such as pathogens, oxygen-demanding pollutants, suspended solids, nutrients, toxics 
and floatable matter. Nets along the outfalls catch floatables as a control measure. The City of 
Elizabeth is working with the New Jersey Department of Environmental Protection (NJDEP) and the 
US Environmental Protection Agency (EPA) to reduce the number of CSO events that take place 
every year to improve water quality in Elizabeth’s receiving streams. 
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Wet Weather Event (Rainfall)

Wastewater from your home 
(toilets, sinks, shower drains)

Combined Sewer Overflow (CSO) 
to Arthur Kill

Combined Sewer Network = 
Sanitary + Storm Water

JMEUC Wastewater Treatment Plant
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The City of Elizabeth, 
Keeping Your Community Green & Clean

Trumbull Street Green Infrastructure (under construction)

Trumbull Street Green Infrastructure (architectural rendering)

Solids/Floatables Control Facilities – netting frame being lowered

Verona Gebhardt Pumping Station – box culvert

Levee along Elizabeth River

Headwall for Elizabeth River Levee

Verona Gebhardt Pumping Station – precast concrete structure
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When it’s dry…

When it’s wet…



www.epa.gov/soakuptherain

Tree Canopy

Rain Barrel Tree Planter Box

Rain Garden Pervious Concrete

Green Roof

Learn more. Take Action.



For copies of this poster or more products, contact:
www.enviroscapes.com • learn@enviroscapes.com

©JT&A, Inc.



For copies of this poster or more products, contact:
www.enviroscapes.com • learn@enviroscapes.com

©JT&A, Inc.



 
 
 

Media Invited to Join School Students as they celebrate Estuary Day 
Great opportunity to showcase Students  

and Agencies committed to a greener future 
 

 CONTACTS:  

Elizabeth River/Arthur Kill U.S. Army Corps of Engineers City of Elizabeth, N.J. 
Watershed Association New York District Mayor’s Office 
Michelle Doran-McBean Public Affairs Office (908) 820-4170 
(908) 230-9126 (917) 790-8007  

 
ELIZABETH, N.J. (October 6, 2017) - Estuary Day is an annual daylong event that involves 

hundreds of science students from area schools and the mentorship from various participants from 

the City of Elizabeth, Federal and State agencies, and environmental organization.  

The event's focus about the importance of the estuary, environment, and science education.   

In its’ 17th year, the event is sponsored by the Elizabeth River/ Arthur Kill Watershed Association.  

Details follows: 

When: October 6, 2017 
Time: 9 a.m. to 2 p.m. 
Welcoming Ceremony: 11:30 a.m. in the Blueway Room 
Where: Peterstown Community Center 
Address: 418 Palmer Street, Elizabeth, N.J. (Map attached) 

 

Students will be grouped by their respective schools and join participants, partners and supporters 

as they interact in a classroom environment.   Event participants include the City of Elizabeth 

mayor’s office, U.S. Army Corps of Engineers, U.S. Coast Guard, Kean University, New York/New 

Jersey Baykeeper, Office of U.S. Sen. Robert Menendez, Office of Rep. Albio Sires (NJ-13), 

Infineum, Phillips 66, and Veolia.  

 
 
 

[MORE] 
 

        www.futurecityinc.org 
 
 
 
 
 



 
 
2-2-2 Estuary Day 
 
 “From the beginning, Elizabeth Estuary Day has been a significant ongoing partnership of federal, 

regional, state and city leadership to collaborate and develop ongoing estuarian education for our 

local science students. This unique educational process required constant cooperation and 

thinking long term. Through a sustaining partnership, collaboration and respectful cooperation we 

are proactively impacting on our future estuarian stewards”, said Michelle Doran McBean, Future 

City Inc. CEO and event sponsor. “The Partners provide new knowledge and exposure for our 

students to then realize how special our city’s location within the NY/NJ Harbor. Given the present 

and pending challenges of climate change impacting locally- the knowledge gained at Elizabeth 

Estuary. E-Day is very important to our students and city.” 

 

“Our City of Elizabeth is situated within a world class estuary- The New York/New Jersey Harbor 

Estuary.," said Mayor J. Christian Bollwage. “For the past 17 years, we have worked cooperatively 

to expose, inform, and educate our students to what our estuary is and why our estuary is so 

important to our city and region. We hope their educational commitment will encourage our 

students to become leaders in the Science Technology Engineering Mathematic fields.” 

 

"The Army Corps is excited to participate in Estuary Day and to once again work with our partners 

to make this event a great success," said Joseph Seebode, the Army Corps' New York District 

Deputy District Engineer. "We are looking forward to educating our future leaders, the students 

and to highlight the importance of our estuaries and environmental education."  

 

• School officials and the event sponsor have signed student waiver-releases authorizing the 
news media to record, photograph and interview students.   

• Please park your vehicle in the lot adjacent to the Peterstown Center, and sign in at the 
check in table in the auditorium.  

 

In addition to the media contacts, the following personnel are available to speak about this event:  

• Tim Hillmann, Office of U.S. Sen. Robert Menendez, Phone: (973) 645-3030  
• Erica Daughtry Office of U.S. Rep. Albio Sires, Phone: (201) 222-2828 
• Debbie Mans NY/NJ Baykeeper, Phone (973) 641-4565 
• For questions about the venue please contact the sponsor at (908) 230-9126. 

 

 

 www.futurecityinc.org 
 
 

Disrection/Map> 



 
 
 

 
 
 
 
 
 

www.futurecityinc.org 
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Clear day
Día soleado

Use less water
Usa menos agua

Rain barrel
Contenedores de 
aguas pluviales

a

Do not swim, fish, 
or kayak!

¡No nadar, pescar, 
o hacer kayak!

Beware!
¡Advertencia!

Rainy day
Día lluvioso

Rained or 
snowed in 
last 3 days?

¿Ha llovido o nevado 
en los últimos 3 días?

If yes, sewers 
overflow nearby!

¡En caso afirmativo, hay 
desabordamientos de 
alcantarillas en el area!

Bacteria

Street drain
Drenaje de 
calle

Street drain
Drenaje de 
calle

Sewage treatment
Tratamiento de aguas residuales

Sewage treatment
Tratamiento de aguas residuales

Sewage treatment
Tratamiento de 
aguas residuales

b

b

Pavement removal
Eliminación del 
pavimento

Rain garden
Jardines sustentablesc

c

d

d

Replace old pipes
Reemplazar tuberias 
viejas

Install screening chamber
Instalar un tamiz o cribado 
para la eliminación de 
sólidos

Separate storm & 
sanitary sewage
Separar los alcantarilla-
dos pluviales de los 
alcantarillados sanitarios

e Build parks
Construir 
parques

h

f

g

???

My month  Mi Mes

¡Si tocas el agua, lávate 
las manos pronto!

If you touch water, 
wash hands soon!

Valve closed
Válvula cerrada

Valve open
Válvula abierta

Valve open
Válvula abierta

Flooding
Inundación

 www.nj.gov/dep/dwq/cso.htm
(MUA/Township (xxx)-xxx-xxxx) 

Cleaned water

Agua lim
pia

Cleaned water

Agua lim
pia

Dirty water

Agua sucia

Cleaned water

Agua lim
pia

Rainy day with improvements
Día lluvioso con mejoras en la 
propiedad 
       

Dirty water

Agua sucia

a

e

f g

h

Bacteria

To control sewer overflows, you can do things like: 
Para controlar los desbordamientos de 
alcantarillado, puede hacer cosas como:

Cities & utilities can & are doing things like:
Las ciudades, companias de utilidades, y servicios 
públicos pueden y están haciendo cosas como:

SAMPLE



Controlling CSO’s  
with Sewer Seperation

Like many other cities, the older portions of the sewer 
system carries both sewage and stormwater in a 
combined sewer system. During storms, a combined 
sewer system can be overwhelmed,and sewage and 
stormwater can overflow into our local waterways. This 
overflow is called combined sewer overflow (CSO). 
CSOs release pollutants and can be harmful to the 
environment.

Sewer separation is the conversion of a combined  
sewer system into two independent systems, sanitary 
and stormwater.  

Sewer separation can be a disruptive, costly, and 
difficult undertaking. This process typically involves the 
disconnection of all sources of sanitary sewage flow from 
the existing sewer lateral leaving buildings, and  
the construction of a new sanitary-only sewer. 

The new sanitary sewers convey sanitary sewage only  
to the sewage treatment plant. Complete sewer 
separation results in the elimination of all CSO events. 

Although sewage is no longer discharged to the 
waterways with the new separated sewage system, 
polluted urban stormwater discharging into waterways 
may increase. This can be significant during early 
parts of a storm event, which may contain the highest 
pollutant concentrations.

Alternately, green infrastructure practices can slow 
down, clean, and, in some cases reduce, stormwater 
runoff.

For more information, on combined sewer overflow 
management and its impacts, visit:  
www3.epa.gov/npdes/pubs/sepa.pdf

For more information contact: cleanwaters@cleanwaters.com / 555-555-5555

Wastewater Treatment 
Plant

sewer

storm 
sewer combined 

sewer

treated 
water

combined sewer overflow (CSO) (during 
heavy rain events, untreated stormwater 
and sewage overflow into the river)

CSO 
outfall

stormwater 
catch basins

stormwater
downspouts

sanitary sewer

stormwater

treated 
water

stormwater 
catch basins

stormwater
downspouts

Wastewater Treatment 
Plant

combined sewer overflow (CSO) system separated sewer system

SAMPLE



Downspout 
Disconnection

Like many other cities, the older portions of 
the sewer system carries both sewage and 
stormwater in a combined sewer system.  
During storms, a combined sewer system can  
be overwhelmed,and sewage and stormwater  
can overflow into our local waterways. This 
overflow is called combined sewer overflow 
(CSO). CSOs release pollutants and can be 
harmful to the environment. Downspouts 
connected to the combined sewer system  
add to the CSO problem.

Downspout Connected to  
the Sewer System – 
Downspouts connected 
directly to the combined 
sewer system contribute to 
CSOs.

Downspout Disconnected from the 
Sewer System – Downspout disconnection 
reduces CSOs. The process involves cutting 
the downspout, attaching an elbow and 
extension to direct the water to an adjacent 
pervious area, and capping the standpipe.

Downspout Connected to the 
Rain Barrel – Downspouts can be 
connected to a rain barrel so that 
stormwater is collected and stored 
for non-potable uses (i.e., exterior 
washing, gardening).

You can reduce combined sewer overflow (CSO) and help clean the 
waterways by disconnecting your downspout!

For more information contact: cleanwaters@cleanwaters.com / 555-555-5555

CAP

DOWNSPOUT CONNECTED
TO SEWER SYSTEM

DOWNSPOUT

STANDPIPE

DOWNSPOUT DISCONNECTED
FROM SEWER SYSTEM

DOWNSPOUT CONNECTED
TO RAIN BARREL

DOWNSPOUT

OVERFLOW

STANDPIPE
SOAKER HOSE
(optional)

RAIN BARREL
(size, shape,
and color vary)

DOWNSPOUT

STANDPIPE

EXTENSION
ELBOW

SPLASH BLOCK

CAP

SAMPLE
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