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Glossary of Anacronyms and Technical Terms Used 

CCMUA / City of Camden / Gloucester Selection & Implementation of Alternatives Report 

Term Explanation 

1  C-32 
The CSO outfall located on the back channel of the Delaware River for which 

CCMUA is the permittee. 

2  CSO Policy 

USEPA document issued in April of 1994 that set the national framework for 

the permitting and management of combined sewer systems and the planning 

and implementation of long term controls of combined sewer system 

discharges. (59 FR 18688). 

3 DEAR 

Development & Evaluation of Alternatives Report – The second of three 

documents required by NJDEP that together comprise a Long Term Control 

Plan.  The DEAR evaluates options and strategies for the control of combined 

sewer overflows.  The CCMUA / Camden / Gloucester DEAR was submitted to 

NJDEP in July of 2019.  

3  GSI 

Green Stormwater Infrastructure: The use of built stormwater control features 

that utilize plants and other components to reduce stormwater flows into the 

combined sewer system though natural processes. 

4  High Rate Treatment 

A type of wastewater treatment facility intended to treat combined sewage 

quickly and intermittently in lieu of the combined sewage being discharged 

untreated during storms.   

5  
Hydrologic / Hydraulic 

Model 

Computer models that simulate the performance of a sewer system during 

various weather and other conditions.  The models are informed by sewer flow 

monitoring data and other physical and hydrologic data such as sewer type, 

land use, soil type, etc.  

6  I/I Reduction 

Reduction in inflow and infiltration.  Inflow is surface storm water that enters a 

separate sewer system rather than a storm sewer or drain.  Infiltration is 

groundwater that leaks into sanitary or combined sewer pipes through cracks 

or other defects.  

7  Long Term Control Plan 

A long term plan detailing the technical approaches, target levels of control, 

costs, timeframe and institutional responsibilities for the control of combined 

sewer overflows.  The components of a LTCP are set forth in the CSO Policy.  

8  LTCP Long Term Control Plan 

9  MGD Million Gallons per Day 

10  MGY Million Gallons per Year 

11  NMC 

Nine Minimum Control(s): Nine requirements set forth in USEPA's Combined 

Sewer Overflow Control Policy intended to optimize the performance of 

existing combined sewer systems.   
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Term Explanation 

12  Off-Line Storage 

A type of wastewater treatment facility intended to capture and hold combined 

sewage quickly and intermittently in lieu of the combined sewage being 

discharged untreated during storms.  The captured combined sewage is then 

bled back into the combined sewer system for full treatment at the main 

wastewater treatment plant after a storm.   

13  OPY 
Overflows per year: The number of times a given CSO outfall structure 

discharges during the typical year.  

14  Overflow Frequency 
The number of times a combined sewer overflow structure (e.g. C-32) 

discharges combined sewage during a typical year.   

15  Percent Capture 
The percentage of total combined sewage (sewage + stormwater) captured in 

the combined sewer system during wet weather during a typical year.  

16  Real Time Control 

The use of system monitors and control mechanisms to adjust the flow into 

interceptor sewers and the WPCF #1 from different areas in "real time" during 

the course of a storm.  

17  Satellite 

A CSO control facility serving a sub-system or portion of a sub-system that 

captures for storage and/or treatment combined sewage that would otherwise 

be discharged through CSO structures. 

18  SCR 

System Characterization Report: The first of the three documents comprising a 

LTCP in New Jersey.  Documents the physical characteristics and 

performance of combined sewer systems at the start of the CSO control 

planning process.  

19  SIAR 

Selection & Implementation of Alternatives Report: The third and final part of 

the NJDEP required documents which combined constitute the CSO Long 

Term Control Plan 

20  Sub-System 

A portion of the combined sewer system that is logically defined based on 

geography and hydraulic characteristics.  The portion of Gloucester City that 

discharges overflows through CSO structures G-1 through G-6 is one example.  

21  Surface Flooding Street Flooding 

22  Typical Year 
An historical year determined to be representative of typical weather and other 

conditions driving the behavior of a sewer system.   

23  WPCF # 1 
Delaware Water Pollution Control Facility # 1: CCMUA's wastewater treatment 

plant 

Note: There may be official definitions for some of these terms in New Jersey or federal 

regulations or guidance.  
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Section 3  
Formalized Green Stormwater Infrastructure 
Program 

3.1 GSI Implementation Target  
Green stormwater infrastructure is a foundational component of CCCMUA’s and the Cities’ 
control strategy due to the many environmental, community, aesthetic, economic and 
community health benefits intrinsic in green stormwater infrastructure (GSI).   

CCMUA and the Cities of Camden and Gloucester are targeting a 10% reduction in 
impervious areas that are directly connected to the combined sewer system (DCIA) through 
the installation of GSI.  Directly connected impervious areas such as paved streets, parking 
lots, building roofs, etc. from which stormwater runoff flows into the combined sewer system 
though a catch basin or other appurtenance.   

 The 10% target equates to approximately 145 controlled acres as shown in Table 10-1.  

Table 3-1 – Calculation of Target Control of Runoff from DCIA 

Combined Sewer Area Acreage 

Total 4,499 

Directly Connected Impervious Area 1,446 

Less 10% Reduction in DCIA  -145 

Remaining Uncontrolled DCIA 1,302 

The 10% directly connected impervious area reduction target reflects the upper limit of 
feasible GSI implementation during a twenty to forty-year implementation timeframe typical 
of CSO control programs.  Over a longer timeframe, redevelopment and the renewal and 
replacement of the currently uncontrolled impervious areas represented by current buildings, 
roads, etc. will occur and the impervious area would be expected to decline as building and 
zoning codes and practices integrate GSI.   

3.2 Wet Weather Control Benefits of GSI 

Reducing stormwater runoff to the combined sewer system from directly connected 
impervious areas in Camden and Gloucester will have significant CSO control and street 
flooding reduction benefits.  A ten percent decrease in stormwater runoff from impervious 
areas throughout the combined sewer area would result in a system-wide wet weather 
capture rate during the Typical Year of 81% coupled with the expansion of WPCF # 1 to 185 
MGD and the restoration of the hydraulic capacity of the Camden collection system.  This 
compares to 76% for the Control Alternatives Baseline conditions.  Volumetrically, removing 
10% (145 acres) of the system-wide DCIA would reduce the flow to the combined sewer 
system by approximately 90 million gallons during Typical Year precipitation.   
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3.3 GSI Implementation Strategy 

By its nature, the ability to implement and the responsibility for the implementation of green 
stormwater infrastructure is diffuse.  The directly connected impervious areas to be addressed 
using GSI are owned and controlled by all levels of government and private entities ranging 
from interstate highways and commercial redevelopment to church parking lots.  CCMUA 
and the Cities have limited control over the location, timing and scale of green stormwater 
projects on private properties or on properties owned by county, state or federal agencies.  

Given these institutional constraints, CCMUA and the Cities are proposing the establishment 
of a framework for the implementation of GSI that would formalize, expand upon and 
support the current efforts of groups such as the Camden SMART initiative.  The intent is to 
maximize the implementation of GSI whenever feasible in coordination with: 

• Development and redevelopment projects;    

• Transportation and related public works (e.g. road work);  

• Renewal and replacement projects (collection system or other work requiring street 
openings); and  

• Opportunities for neighborhood enhancements (e.g. new or improved neighborhood 
parks or playgrounds). 

CCMUA and the Cities will work with the current neighborhood and economic development 
groups, neighborhood groups, civic and economic leaders and county and state officials to 
develop the technical and institutional framework for implementing an aggressive and 
sustainable GSI program that will be an integral part of the implementation of the LTCP and 
other public and private projects and programs.  The initial deliverable of these efforts will be 
a GSI Implementation Framework document that will include:  

A) Specify technical criteria for identifying potential areas for DCIA reduction: 

B) Determination of the potential for DCIA reduction: 

1) Identify technical feasibility criteria, e.g. 

(a) Contributing area runoff characteristics 

(b) Accessible work sites 

(c) Etc.  

C) Methodology for identifying and supporting project stakeholders 

D) Institutional Opportunities and Impediments 

1) Municipal code issues & opportunities (e.g. GSI requirements for redevelopment 
over a threshold size); 

2) Existing institutional support structures & organizations; and 

3) County, state  and federal regulatory issues or opportunities. 

E) Institutional and financial responsibilities for the ongoing maintenance of green 
stormwater management facilities 
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F) Funding mechanisms 

1) Current 

(a) State and federal programs 

(b) Private sources 

2) Potential 

(a) Stormwater fees 

(b) Other 

G) Iterative planning, implementation, evaluation processes; 

1) Coordinate with municipal 

(a)  planning and redevelopment plans 

(b) Public Works capital improvement program cycles 

2) Coordinate with NJDOT 

The framework would be targeted for completion during 2021, with work to commence upon 
NJDEP approval of this SIAR.  The framework will include specific performance targets for 
GSI implementation, e.g. 30 acres per five year NJPDES permit cycles.  An evaluation of GSI 
implementation and flow reduction efficacy will occur at the end of each permit cycle to 
inform decisions as to the need for program modifications and to set priorities during the 
subsequent five year permit cycle.   

A preliminary outline of the framework is provided on the following pages. 
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3.4 Draft GSI Implementation Program Framework  

I) Framework Details: 

A) Inventory of Potential DCIA Runoff Capture Locations – categorized by: 

1) Consolidated Geographic Information System (GIS) data base of areas meeting the 
technical definition of DCIAs.  

(a) Using municipal / county block & lot parcel mapping 

(b) Evaluation  / estimation of DCIA area by parcels to an appropriate level of 
detail necessary for an informed planning level understanding of the DCIA.  

2) Land Use 

(a) Current 

(i) Actual  

(ii) Zoned 

(b) Future Land Use 

(i) Announced redevelopment; 

(ii) Land use & redevelopment plans.  

3) Land Ownership & Control 

(a) Public Land and Rights of Way (ROW) 

(i) Municipal 

• Streets, roads, mass transit; 

• Parks, etc.; 

• Building & facilities; 

• Parking lots 

(ii) Schools & universities 

(iii) State & Federal 

• Buildings, facilities & structures; 

• Roads, bridges, mass transit, etc. 

(b) Private lands 

(i) Private businesses by zoned usage 

(ii) Non-profits – e.g. 

• Churches 

• Hospitals, clinics; 

• Etc.  
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4) Categorization of the above data by sewershed.  

B) Technical Evaluation Criteria – How will target projects be identified and evaluated in 
terms of:  

1) Spatial Scale 

(a) By parcel 

(b) Sewershed  

(c) Neighborhood 

(d) Etc. 

2) DCIA Runoff Capture Potential 

(a) Contributing area 

(b) Site availability & conditions 

(i) Accessibility 

(ii) Conflicts & obstructions (e.g. utility lines) 

(iii)  Captured flow discharge opportunities  

(c) Site appropriate controls 

(i) Neighborhood fit 

(ii) Cost 

(iii) O&M effort and responsibilities  

C) Institutional Evaluation – impediments and opportunities relating to GSI under the 
current legal and institutional framework – e.g.:1 

1) Zoning – in terms of siting GSI facilities 

2) Municipal & County codes – e.g. plumbing, building, stormwater management. 

(a) Encourage GSI 

(b) Discourage GSI 

(c) Mandate GSI upon redevelopment or repairs? 

3) Road design standards  

4) Tax codes  

5) Liabilities  

D) Implementation Roles and Responsibilities [who’s doing what] 

1) Actors 

                                                        

1  All of these have been dealt with in Philadelphia and elsewhere but a local assessment is warranted 
and may have been undertaken already by / for Camden.  
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(a) Municipalities 

(i) Current and potential roles & responsibilities 

(ii) Level of interest 

(iii) Resource needs (staffing, technical expertise, etc.) 

(b) County  / CCMUA 

(c) State 

(d) Current property owners 

(e) Non-Profit  / Civic Organizations and Stakeholders 

2) Activities: 

(a) Project sponsors / champions 

(i) Identifying potential projects 

(ii) Identifying project owners 

(iii) Rallying support 

(b) Financial support 

(c) Technical  /  legal reviews & permitting 

(d) Technical support  

(i) Design standards 

(ii) O&M BMPs 

(iii) “Hands on” technical support 

E) Requirements and Incentives 

1) Should GSI be mandatory and under what circumstances? e.g.: 

(a) Redevelopment supported by public funding 

(i) Direct funding 

(ii) Indirect funding (government improvement of off-site infrastructure) 

(b) Upon redevelopment or significant alternation? 

(c) How to balance the desire for GSI with need for re-investment and the implicit 
unequal negotiating positions therein?  

2) Responsibilities for ongoing maintenance of GSI facilities 

(a) Institutional responsibilities 

(b) Financial responsibilities 

3) Funding incentives and resources: 

(a) Current state or federal programs  

(b) Tax incentives? 
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(c) Stormwater Utility  / Fee 

(i) As revenue source 

(ii) As incentive – through fee avoidance by reducing impervious area. 

F) Estimating the likely public / private mix of GSI 

1) Based on other cities’ experiences 

2) Over various timeframes  

III) Action Plan for Cycle 1 (NPDES permit cycle 2021 – 2025) 

A) Stakeholder involvement and engagement 

1) Stakeholder identification 

2) Strategy for developing  stakeholder support, buy-in and ownership? 

B) (Strategy for) Identifying Project Priorities 

1) CSO control potential 

2) Feasibility / resources 

3) Community interest 

4) Etc.  

C) Project Identification and Operation 

1) Identifying and Committing Project Owners & Operators 

(a) Ownership qualifications & responsibilities 

(b) Operator qualifications & responsibilities 

2) Implementation Support Structures 

(a) Planning & design technical supports 

(b) Construction delivery and management supports 

(c) O&M supports – including potentials for DBE, training programs, etc.  

3) Project Operation & Maintenance 

(a) Standards of operation & maintenance 

(b) Performance monitoring 

D) Schedule and Performance Metrics 

1) Target implementation schedule 

2) Program evaluation metrics: 

(a) DCIA acres removed per unit of time  

(b) Estimated flow reduction  

(c) Anecdotal information – e.g. flooding events.  
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Section 8  Implementation Schedule & Adaptive 
Management 

8.1 Implementation Scheduling Context   
The implementation of CSO controls by CCMUA, the City of Camden and Gloucester City 
will require a long term commitment of scarce financial resources.  The reduction  of CSOs 
also presents an intergenerational opportunity to serve as a catalyst for sustainable 
redevelopment and growth in Camden and Gloucester.   

The implementation scheduling strategy proposed in this SIAR has been informed by the 
following: 

• CCMUA and the Cities will focus initially on projects that will provide significant 
near-term overflow and street flooding benefits such as the expansion of the WPCF # 
1 and the restoration of the hydraulic capacity of the Camden collection system;  

• The projected costs to fully implement the CSO control strategy are far greater than 
the financial resources currently available to the Cities of Camden and Gloucester ; 
and   

• The complete implementation of the CSO control strategy presented in this SIAR will 
span decades; and will be implemented in the midst of changes and uncertainties. 
Therefore, ongoing performance monitoring and adaptive management will be 
required to adjust the control program to match conditions.  

8.2 Proposed Implementation Schedule    
The implementation schedule will synchronize projects, milestones and activities to coincide 
with the five year NJPDES permit cycles.  The proposed implementation schedule 
synchronized with NJPDES permit cycles is provided in Table 8-1 (following page) 

8.3 Adaptive Management 

The implementation schedule outlined in Table 8-1 above includes an evaluation at the 
completion of each five year NJPDES permit cycle.  Based on these evaluations, CCMUA and 
the Cities will revise the LTCP as necessary with NJDEP’s coordination and approval. This 
process exemplifies the concept of adaptive management.    

Adaptive Management, as defined by the EPA, is “the process by which new information 
about the health of a watershed is incorporated into the watershed management plan.”8-1   In 
the context of the SIAR adaptive management assumes that while the CSO control goals will 
remain constant, the tactical approaches to achieving the goals must be adjustable.   

 

 

                                                        

8-1  Watershed Analysis and Management Guide for Tribes (2000) EPA Watershed Analysis and 
Management Project. Step 5 page 1. 
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Table 8-1 – Implementation Schedule (Based on five-year NJPDES permit cycles) 

Time Frame Activities  

2020   

• Continued cleaning of Camden CSO outfalls 

• Completion of Camden regulator mechanism rehabilitation 

• Completion of Arch Street PS capacity expansion 

• NJPDES renewal discussions with NJDEP.  The NJPDES permit will include the implementation 

schedule for the implementation of the long term CSO control plan as defined in the SIAR  

2021 – 2025: 

First Five 

Year 

NJPDES 

Permit Cycle 

 

• Completion of initial Camden collection system and outfall cleaning  - Program Element 1 
(system optimization) 

• Completion of the expansion of CCMUA’s WPCF # 1 to 185 MGD - Program Element 1 

• Ongoing collection system maintenance, inspection & cleaning  

• Submission of a Construction and Financing Schedule as required by paragraph G-8(a) of the 
NJPDES permits  

• Development and Implementation of GSI Program Plan - target reduction of 2% (30 acres)  - 
Program Element 3 (green first) 

• Development and implementation of Camden Street Flooding Mitigation Program – Program 

Element 4  

• Develop the Cooper River Regional Water Quality Optimization Strategy – Program Element 5 

• (2025) Permit Cycle 1 Progress Evaluation: 

− Evaluate the impacts of the expansion of the WPCF # 1 to 185 MGD over a range of wet 
weather including the potential to increase wet weather flows from CCMUA’s Gloucester City 
pump station, thereby potentially reducing overflows in Gloucester City.   

− GSI implementation status (acres of DCIA reduction) 

− Street flooding mitigation status to ascertain the efficacy of cleaning the Camden pipes and 
outfalls and of the expansion of the WPCF # 1 wet weather treatment capacity to 185 MGD  

− Updated Financial Capability Assessment and Construction & Financing Schedule for 
inclusion in next NJPDES Permit.  Program Element 2 (iterative evaluation)  

2026 – 2030: 

Second Five 

Year 

NJPDES 

Permit Cycle 

• Continued Implementation of GSI Program and the Street Flooding Mitigation Program - 
(Program Elements 3 and 4) 

− (2030) Revise GSI Program based as needed based on lessons learned during previous 
five years 

− Target reduction of DCIA by 2.0% (30 acres) 

− (2030) Revised Street Flooding Mitigation Program as needed based on lessons learned 
during previous five year cycle  

• Reduction of wet weather flow from Pennsauken into the Camden combined sewer system in 
sewershed C-32 – Program Element 6.  

• Efficacy Evaluation - Program Element 2.   

• Feasibility study for further expansion of WPCF # 1 up to 220 MGD as necessary – Program 
Element 6. 

• Updated Financial Capability Assessment and Construction & Financing Schedule for inclusion 
in next NJPDES Permit - Program Element 2.   
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2031 – 2035: 

Third Five-

Year 

NJPDES 

Permit Cycle 

• Continued implementation of GSI and Flood Mitigation Program – Program Elements 3 & 4 

• Update Long Term Control Plan – Program Element 2.  

− Adjust the target for GSI based on prior performance experience.  

− Refine the need for additional controls for long term achievement of 85% system-wide 
capture based on the results of the update system performance characterization. 

− Other evolving environmental, regulatory and community conditions 

• Design and construction of the expansion of WPCF # 1 up to 220 MGD if needed – Program 
Element 6 

• Updated Financial Capability Assessment and Construction & Financing Schedule for 
inclusion in next NJPDES Permit - Program Element 2.   

 

Subsequent 

five-year 

NPDES 

permit cycles 

• Continued implementation of the GSI Program (target 2% DCIA removal – 30 acres) each five-
year cycle 

• Continued implementation of the Camden Street Flooding Mitigation Program 

• Implementation of additional controls that were identified as being needed to reach the 85% 
capture goal.  

• Compliance Monitoring Program upon completion of the additional controls 

• Updated Financial Capability Assessment and Construction & Financing Schedule for 
inclusion in next NJPDES Permit. 

CCMUA and the Cities will also be subject to a variety of future conditions beyond their 
controls which may materially affect the benefits, feasibility and scheduling of the CSO 
controls described in this SIAR, thereby triggering a need to revise the LTCP.  Examples of 
such triggering conditions include: 

• External changes requiring modifications to the fundamental planning and design 
bases used in the development of the LTCP or in subsequent design due to changing 
demographics, municipal collection system conditions, climate change and other 
external changes, etc.; 

• Emergent regulatory requirements specific to the receiving streams (e.g. TMDLs) or in 
general (e.g. the promulgation of a National SSO Policy);  

• Emergent economic and other developments and trends that could materially affect 
the affordability and CCMUA’s and the Cities’ abilities to finance the CSO controls 
that would be expected to cause the residential indicator for any of the permittees to 
exceed 2.0% of median household income.   

• Changes to water quality standards and guidance that could affect the types and levels 
of wet weather controls necessary to meet the program objectives;  

• Innovative and alternative technologies that could enhance water quality and/or 
reduce costs thereby enabling expanded control efforts.  

• The unavailability of supplies, materials, contractors or labor necessary to implement 
the LTCP as scheduled in the LTCP due to conditions beyond CCMUA’s and the 
Cities control such as a natural disaster or other emergency; and 
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• Local, state or federal legal impediments to the timely or orderly implementation of 
the LTCP e.g. lengthy litigation over land acquisition or inability to obtain required 
permits.  

CCMUA and the Cities will inform NJDEP upon becoming aware of circumstances such as 
those listed above as to:   

• An analysis of the issues and implications posed by the condition; 

• An analysis of the impacts on the implementation of the LTCP or the efficacy of the 
controls; and  

• A proposed plan of action to address the adverse conditions that will preserve 
CCMUA’s and the Cities’ compliance with their NJPDES permits and the 
requirements of the CSO Control Policy. 
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