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May 15, 2019

Introductions 
Long Term Control Plans
Fort Lee’s CSOs
Modeling 
CSO Controls
Preliminary Costs
Remaining CSO Permit Requirements



Ed Mignone – Borough Engineer Fort Lee
Bob Applebaum – Member Supplemental CSO Team
Jan Goldberg – Member Supplemental CSO Team
Sal Pagano – Member Supplemental CSO Team 
Yingying Wu – HDR Engineering Inc.
Gary Grey – HDR Engineering Inc.

Long Term Control Plan
Step 1 – System Characterization
o CSOs
o Existing controls and performance
o Landside model
Step 2 – Evaluation of Alternatives
o Identify target parameters
o Select alternatives and control level
o Cost estimates
Step 3 – Implementation Schedule
o Consider median family income and costs of other water quality improvements



Bluff 
Road

Lower Main

P.S.

P.S.

P.S.
Regulator

Regulator

Regulator

Outfall 
2

Outfall 
1

BCUA InterceptorBCUA Interceptor

Combined Sewer 
+ New 
Development 

Combined 
Sewer

Combined 
Sewer

Upsized

Lower Main

Palisades
Bluff Road

Legend
Fort Lee Meters 
September-December
BCUA Meters
March-August 

BCUA-1 
(Meter 19)

BCUA-2
(Meters 18 and 

24)
Separated 
Sewer

Separated 
Sewer



Before Model Update

After Model Update

Presumptive 
Approach

85% Capture
4 Overflows per year
8 Overflows per year
12 Overflows per year
20 Overflows per year

Demonstration Approach
Demonstrate that the selected 
control program, though not 
meeting Presumptive Approach 
criteria, will meet water quality 
based requirements



CSO CONTROLS



o

o
o
o
o
o
o
o





Downspout Disconnection

Rain Gardens



Planter Boxes Bioswales

Permeable Pavements Green Streets and Alleys



(2 MG = 150’ x 150’ x 12’)



Sewer Separation Costs - $400 to $450 million ($478,650/acre)



CSO signs have been posted near outfalls
CSO notification system is online (http://NJCSO.hdrgateway.com)
CSO monthly Discharge Monitoring Reports (DMRs)
Work plans/QAPPs submitted to NJDEP
o Baseline Compliance Monitoring Plan
o System Characterization and Landside Monitoring QAPP
Monthly CSO Permittee meetings at BCUA
Evaluation of previous landside model
Water Quality monitoring
Complete flow monitoring
Update landside model
Conduct alternatives analysis July 1, 2019
Submit the LTCP June 1, 2020



Questions
Comments

Discussion
Gary Grey
HDR Inc.

Yingying Wu
HDR Inc.
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December 10, 2019



CSO signs have been posted near outfalls
CSO notification system is online (http://NJCSO.hdrgateway.com)
CSO monthly Discharge Monitoring Reports (DMRs)
Work plans/QAPPs submitted to NJDEP
o Baseline Compliance Monitoring Plan
o System Characterization and Landside Monitoring QAPP

Monthly CSO Permittee meetings at BCUA
Evaluation of previous landside model
Water Quality monitoring
Complete flow monitoring
Update landside model
Conduct alternatives analysis July 1, 2019
 Submit the LTCP June 1, 2020
GOAL – 85% Capture with water quality improvement but NJDEP 
and USEPA can require more.

P.S.

P.S.

P.S.
Regulator

Regulator

Regulator

Outfall 
2

Outfall 
1

BCUA InterceptorBCUA Interceptor

Combined Sewer 
+ New 
Development 

Combined 
Sewer

Combined 
Sewer

Upsized

Lower Main

Palisades
Bluff Road

Legend
Fort Lee Meters 
September-December
BCUA Meters
March-August 

BCUA-1 
(Meter 19)

BCUA-2
(Meters 18 and 

24)
Separated 
Sewer

Separated 
Sewer

2016 CSO Improvement



Before Model Update

After Model Update

84.7% Capture

770 CFU/100 mL



Presumptive 
Approach
 4 Overflows per year
 8 Overflows per year
 12 Overflows per year
 20 Overflows per year
 85% Capture

Demonstration Approach
 Demonstrate that the selected 

control program, though not 
meeting Presumptive Approach 
criteria, will meet water quality 
based requirements

CSO 
CONTROLS

Bluff Road will require 
improvements to control flooding





o

o
o
o
o
o
o
o

Sewer Separation Costs - $400 to $450 million ($478,650/acre)

0 4 8 12 20

O&M costs are being upgraded to include sampling of 
the discharge. One sample for fecal coliform will be 

collected for each event at each outfall.



Rain Gardens Bioswales

Green Infrastructure

Permeable Pavements

Green Infrastructure



Bedrock constrains 
green infrastructure 
in Fort Lee

O&M costs are being upgraded to include sampling of the discharge. 
One sample for fecal coliform will be collected for each event at each 

outfall.

We are currently identifying specific candidate sites for Green Infrastructure

+0.6% 
Captur
e

+0.3% 
Captur
e



Alternative Capture Present Worth Cost

Baseline 84.7% $0

Gray – 20 OF per Year 90.1% $2.44 to 11.4 M

Green – Rain Garden, Bioswale or Porous 
Pavement 85% $2.6 to 4.1 M



Traffic Hazard on Route 5

Good Day

Replace 2 net system with 4 net system
Add a knee wall to the netting chamber
Repair erosion damage
Cost ~$300,000 to $500,000

Planned Improvements 
for 
Bluff Road Netting Facility



Questions
Comments

Discussion
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Arcadis U.S., Inc. 

17-17 Route 208 North 

Suite 200 

Fair Lawn 

New Jersey 07410 

Tel 201 797 7400 

Fax 201 797 4399 

 
  

 

MINUTES 

 

CITY OF HACKENSACK 
CSO Permit – Public Participation Group Meeting 

March 13, 2019 10:00 AM-12:00 PM 
City of Hackensack   
DPW Conference Room 

 

Wednesday – March 13, 2019 

ITEMS 
1. Open discussion on NJDEP Public Participation Workshop 

 
2. Permit requirements/deadlines 

- Development and Evaluation of Alternatives Report due to NJDEP July 1, 2019 
- Summary of permit requirements for public participation: 

- Actively involve affected public throughout Long Term Control Plan process using a 
variety of methods 

- Invite members of the affected/interested public of Hackensack to join the 
Supplemental CSO Team  

 
3. Summary of various groups 

Group Name Description Who should attend? 

NJ CSO Group 
- For all municipalities (permittees) 
regulated by NJPDES CSO permits 
in New Jersey 

- Permittee Program Managers 
- Consultants (Arcadis, Suburban) 

Supplemental CSO 
Team 

- For the municipalities under BCUA’s 
umbrella (Hackensack, Ridgefield 
Park, Fort Lee) and interested public 
advocates from these municipalities 

- Goal is coordination between these 
municipalities 

- Meeting content ranges from overall 
themes to technical 

- Permittee Program Managers 
- Consultants (Arcadis, Suburban) 
- Susan McVeigh 
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AGENDA 

 

Hackensack Public 
Participation 
Team/Committee 

- Goal is to plan outreach activities 
for City of Hackensack & ensure the 
City meets permit requirements 

- All of us (Permittee Program 
Managers, Consultants, Susan 
McVeigh, DMR) 

- Interested members of 
Hackensack’s public 

 
4. Target groups/new members 

- List of potential members prepared by Susan McVeigh attached 
 

5. Task Forces (internal group working to complete a specific task with defined beginning and 
end points) 

Task 
Force # 

Name Goal Key People 

1 Public 
survey 

- Prepare survey (using SurveyMonkey or another 
platform) to share with public  

- Draft ready for March 25, public by April 1 
- Include demographic info (gender, age, tenant/owner) 
- Include a question as a plug for future public meetings 
- Incorporate other questions related to DPW or city 
overall if appropriate 

- Distribute using a combination of Nixle alert (through 
Frank Borelli), Albert Dib email blast, and website (and 
Upper Main Street Alliance?) 

- Susan B. 
- Ryan 
- Fran 
- Megan 

 

2 
Presentation 
to Mayor/ 
Council 

- Start with presentation to Mayor and Council to give 
brief overview of CSO requirements and alternatives 

- Monday, March 25 steering committee meeting at 
10am is potential option to give presentation. Susan & 
Fran to confirm 

- Internal meeting Monday, March 18, 10am at Susan 
McVeigh’s office to work on presentation 

- After this initial presentation, will plan public meetings 
for general public, e.g. at Planning Board meeting or 
Town Hall meeting 

- Susan M. 
- Mike 
- Frank 
 

3 Invite new 
members 

- Aiming to invite one or two individuals to attend the 
Supplemental CSO meetings by May 14 (ideally not a 
member of Hackensack’s government) 

- Aiming to add several new members to the Hackensack 
Public Participation Team as soon as possible 

- Susan M. 
- Fran 
- Albert Dib 

 
 



                                                                  

                                                                          

 
 

Arcadis U.S., Inc. 

17-17 Route 208 North 

Suite 200 

Fair Lawn 

New Jersey 07410 

Tel 201 797 7400 

Fax 201 797 4399 

 
  

 

MINUTES 

 

CITY OF HACKENSACK 
CSO Permit – Public Participation Group Meeting 

April 30, 2019 10:00 AM-12:00 PM 
City of Hackensack     
City Hall - 3rd Floor 
Conference Room 

 

Tuesday – April 30, 2019 

ITEMS 
 Short-term Goals/Action Items: 

o Council Meeting 5/21 or 6/11: 
 (City) Susan B. to contact City Clerk to get a 10-15 minute time slot for a 

presentation at the City Council meeting on 5/21/2019 or 6/11/2019 (in COW 
session 6pm-7pm) 

 (Arcadis) Prepare/revise presentation that was given to Development Steering 
Commitee, send to team for internal comments 

 (Arcadis) Print out hardcopies of survey to be distributed to interested public at 
council meeting 

o Surveys 
 (All) Provide comments to Arcadis for incorporation into survey 
 (Arcadis) Finalize questions and send to Frank Borelli in Google Forms platform to 

upload to the City website 
 (City) Upload survey to website. Send link to survey out in email, only, through 

community tab of Nixle. 
o Additional Supplemental CSO Team Member 

 (City) Gary Terzano able to attend BCUA Supplemental CSO Team meetings. Gary 
to provide additional names to the City of other Environmental Commission 
members that may be able to attend Supplemental CSO team meetings. Reach out 
to those interested and select someone to attend 5/15/19 Supplemental CSO team 
meeting. 

o Newsletter 
 (Arcadis/City) Arcadis to prepare information to be added into the next newsletter. 

City to assist with coordination 
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 Agenda Item 1. Summary of Groups/Teams 

Group Name Description Who should attend? 

NJ CSO Group  For all municipalities 
(permittees) regulated by 
NJPDES CSO permits in New 
Jersey 

 Led by PVSC 

 Permittee Program 
Managers 

 Consultants (Arcadis, 
Suburban) 

Supplemental 
CSO Team 

 For the municipalities under 
BCUA’s umbrella 
(Hackensack, Ridgefield Park, 
Fort Lee) and interested 
public advocates from these 
municipalities 

 Goal is coordination between 
these municipalities 

 Meeting content ranges from 
overall themes to technical 

 Permittee Program 
Managers 

 Consultants (Arcadis, 
Suburban) 

 One other interested 
member of Hackensack 
public 

Hackensack 
Public 
Participation 
Team/Committee 

 Goal is to plan outreach 
activities for City of 
Hackensack & ensure the City 
meets permit requirements 

 Permittee Program 
Managers, Consultants, 
Susan McVeigh, DMR 

 Interested members of 
Hackensack’s public 

 
 Agenda Item 2. NJDEP call recap (4/17/19) 

o Additional Supplemental CSO Team member 
 Environmental Commission (Gary Terzano) will give names of interested members 

to the Public Participation Team. 
 The City hopes to have a new member available for the May 15th, 2019 

Supplemental CSO Team meeting at BCUA from 10:00AM - 11:30AM. 
o Public meeting - planning for the Council Meeting on May 21st, 2019. More information 

below in Agenda Item 4. 
 

 Agenda Item 3. Permit Requirements/deadlines 
o Development & Evaluation of Alternatives Report – due July 1, 2019 

 Hoping to hold a public meeting prior to the submission of this deliverable so the City 
can take credit for additional public participation efforts and incorporate any potential 
public feedback in this report. 

o Selection & Implementation of Alternatives Report – due June 1, 2020 
 

 Agenda Item 4. Future Outreach Plans 
o Public meeting - City Council meeting on May 21st or June 11th, 2019 - 6PM 

 10-15 minute presentation - starting closer to 6PM 
 Survey to be handed out to audience members 
 Advertise for CSO specific presentation at meeting via flyers and website 
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 Need to get on the agenda of the meeting - through the City Clerk? 
o Surveys 

 Provide comments and finalize survey by end of week Friday, 5/3/2019 
 Put into Google Form platform 
 Send to Frank Borelli to upload to the Hackensack website and email to community 

tab 
 Print for hardcopy handouts at the City Council meeting presentation 

o Events 
 Spring/Summer Newsletter 

 Being sent out within a couple of weeks 
 Need to confirm date of the newsletter mailing and deadline for any updates 

into the newsletter 
 Arcadis will provide information that can be placed into the newsletter 
 Additionally, the DPW has a mailer list if any additional information is needed 

to be sent out to the public 
 4th of July Event in Foschini Park 

 The City can provide a table/tent for volunteers to provide CSO related 
handouts and have conversations for public feedback 

 Summer Concert Series 
 5 concerts throughout the summer 
 The City can provide a table/tent for volunteers to provide CSO related 

handouts and have conversations for public feedback 
 

 Agenda Item 5. Website Updates 
o Contact Frank Borelli with updates/approved documents to be placed on the 

hackensack.org/cso website 
 

 Agenda Item 6. Miscellaneous Discussions 
o Clean Communities 

 Frank Borelli mentioned the clean-up event that included multiple organizations from 
around this area 

 Frank Borelli has an email list of the organization heads that could add to the public 
participation efforts 

o Hackensack High School "Going Green Club" 
 Headed by Mrs. Lorelei Kaminsky, teacher in the High School and member of the 

Environmental Commission 
 Hope to have Mrs. Kaminsky join the public participation team to bring awareness 

into the High School to gain volunteers for public participation awareness 
o Shakespeare in the Park 

 Another potential event to share CSO awareness information. Located in the Atlantic 
Street Park 

o The Chronicle 
 Free advertising in the Record? Every Friday 

 

 

 



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 1

City of Hackensack
COMBINED SEWER SYSTEM 
LONG TERM CONTROL PLAN

MARCH 25, 2019

1

Agenda
Overview of Hackensack’s Combined Sewer System

Overview of the NJDEP permit requirements
Development and Evaluation of Alternatives - upcoming deliverable

Coordination and Public Participation goals
Summary

2

1

2



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 2

Overview of Hackensack 
Combined Sewer System

What is a Combined Sewer Overflow (CSO)?

3

Overview of Hackensack 
Combined Sewer System

What are the impacts of Combined Sewer Overflows (CSO)?
Hackensack River pollution – nutrient imbalances, algae blooms
Unsafe recreational waters
Human health hazards
Wildlife and habitat impairments

Court Street Outfall

4

3

4



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 3

~31 miles of combined sewers

~50% of Hackensack’s 
population served by combined 
sewer system

NJDEP New Jersey Pollution 
Discharge Elimination System 
(NJPDES) Permit No. NJ0108766

Overview of Hackensack 
Combined Sewer SystemAnderson St 

Subdrainage 
Area

Court St 
Subdrainage 
Area

Anderson St 
Outfall

Court St 
Outfall

Hackensack River

5

Overview of Hackensack 
Combined Sewer System

Screening facilities

Court Street Screening Facility

Bar screens

6

5

6



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 4

NJDEP Permit 
Requirements

Long Term Control Plan (LTCP) goal
Reduce combined sewer overflows to obtain water quality compliance

Reduce the number of overflows to 4 per year, or
Capture 85% of the volume of combined sewer overflows

Utilize important public feedback throughout the process

Sewer System Characterization Report – submitted July 1, 2018

Public Participation Process Report – submitted July 1, 2018

Development and Evaluation of Alternatives Report – due July 1, 2019
The NJDEP Permit requires City of Hackensack to evaluate:

Green infrastructure
Sewer separation
Infiltration/inflow control
End of pipe treatment
Storage – tanks or tunnel

7

Development and 
Evaluation of Alternatives

Green infrastructure – stores, absorbs, and uses storm water runoff
Positives – lower capital cost, can assist in reducing flooding, streetscape
Negatives – higher maintenance cost, site specific, low impact on CSOs

Green Roof                                    Bioswale                                  Rain Garden

8

7

8



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 5

Development and 
Evaluation of Alternatives

Sewer separation – two separate sanitary and stormwater systems
Positives – improves water quality, reduces or eliminates untreated sanitary 

discharge, reduces flooding in basements and streets
Negatives – high cost, extensive construction, internal plumbing work

9

Development and 
Evaluation of Alternatives

Infiltration/Inflow Control
Positives – improves water quality, reduces combined sewer volume
Negatives – high cost, possible disruption in services, extensive construction

10

9

10



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 6

Development and 
Evaluation of Alternatives

End of pipe treatment – screening and discharge disinfection
Positives – easy to implement, smaller footprint, chlorine widely used in 

wastewater treatment
Negatives – limited use in the US for CSOs, hazardous to transport, 

potentially produce toxic byproducts

City of Hackensack currently screening both outfall discharges

11

Development and 
Evaluation of Alternatives

Storage alternatives– temporarily store 
combined sewer flow and pump back 
slowly to the treatment plant after rain 
event

In-line storage – there is no additional 
capacity to store combined sewer flow 
in the current sewer system

Off-line storage – storage tanks near 
the outfalls 

Positives – eliminates or reduces 
overflow discharges, reduces sewer 
backups, improves the efficiency of 
existing treatment capacity
Negatives – lack of real estate, high cost

12

11

12



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 7

Supplemental CSO 
Team Coordination

Coordination with hydraulically 
connected communities (BCUA, 
Ridgefield Park, Fort Lee)

Required by NJDEP permit

Looking to invite another Hackensack 
representative to participate in 
Supplemental CSO team

13

Educate residents and businesses about 
the combined sewer system

Inform residents/businesses about future 
projects and costs

Incorporate public feedback into the 
selection of alternatives

How?
Surveys
Public meetings
Invite interested residents to join Public 
Participation Team

Meet NJDEP Permit requirements

Public Participation Goals

14

13

14



3/25/2019

City of Hackensack - Combined Sewer System 
Long Term Control Plan 8

Summary
Development and Evaluation of Alternatives

Model alternatives
Evaluate estimated costs for alternatives
Complete report by July 1, 2019

Coordination and Public Participation
Invite general members to join the Supplemental CSO Team and the 
Hackensack Public Participation Team
Conduct outreach efforts to receive public feedback

15

Questions?

Website: www.hackensack.org/cso

Email: csoteam@hackensackdpw.org 

16

15

16
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Ridgefield Park: The Future of our
Waterways is in Your Hands
Meeting Minutes

Plese be advised that the Board of Commissioners will hold a Public Hearing on Tuesday,
September 29, 2020 at 7:30pm concerning the Combined Sewer Overflow (CSO) Long Term
Control Plan.  The meeting will be held in the Municipal Building Courtroom (3rd Floor).

Click on this LINK to view a video on the Village CSO Long Term Control Plan...

Did you know that the Village of Ridgefield Park, like many older urban areas, has a Combined
Sewer System (CSS) that discharges into local waters during heavy rainfall?

The Village of Ridgefield Park has six combined sewer outfalls. Four of these outfalls discharge to
the Hackensack River, which is classified as Saline Estuary (SE1) waters. Two outfalls discharge
to the Overpeck Creek, which is classified as Saline Estuary (SE2) waters. The designated uses
for SE1 waters are primary and secondary contact recreation, and for SE2 waters are secondary
contact recreation.

fl

About Us Departments Boards & Committees Public Organizations

Help Center
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Combined Sewer Systems are typically located in older urban areas and were constructed to
provide for the transportation of sanitary sewage, industrial discharges and stormwater within the
same pipe. The combined sewer systems in these municipalities were designed to transport all
sewage flows and some wet weather flows for treatment at the Bergen County Utilites Authority
Water Pollution Control Facilities in Little Ferry. The system was also designed to discharge
excess flows from the Combined Sewer System owned and operated by these municipalities as a
Combined Sewer Overflow (CSO) discharge into the adjacent waterways. The transport and
treatment systems owned and operated by the BCUA have limited capacity and if CSSs were not
permitted to overflow, the community would flood. 

What can you do to help? SLOW the FLOW

As a community and as an individual you can help reduce the amount of water that enters the
Combined Sewer System during wet weather events but this will take a shift in thinking. In the
past, homeowners treated stormwater as something that should be diverted off their property as
quickly as possible. The result would be flows in the combined sewer system that would exceed
the treatment plant’s capacity.

By taking a few simple and inexpensive steps, you can hold some of the rainwater on your
property during the storm. The water you retain can be used on your property for watering plants
or released to the sewer system gradually during dry weather.

Bergen County Utilities Authority offers a Rain Barrel Incentive Program as well as other tips for
reducing the impact of rain water on the combined sewer system.
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Rain-derived Infiltration and Inflow Reduction Program (BCUA)
https://www.bcua.org/index.asp?SEC=37286623-B069-4C00-8F98-
A37A7D3EBCD1&Type=B_BASIC

Homeowner’s Guide (BCUA) and Rain Barrel Incentive Program
https://www.bcua.org/vertical/sites/%7BF76805AC-71CD-427F-AD9B-
9E08876F224A%7D/uploads/II_brochure.pdf

In addition, the Department of Environmental Protection offers information about Green
Infrastructure that you can install when making modifications to your property.

Environmental Protection Agency
Green Infrastructure
https://www.epa.gov/green-infrastructure

Ridgefield Park’s Green Team also provides education on things that you can do to reduce your
impact on the waterways.

The Green Team
https://www.ridgefieldpark.org/green-team

For More Information See these Important Links

PVSC CSO Notification System
https://njcso.hdrgateway.com

Bergen County Utilities Authority
History of CSOs and What is Being Done to Solve the Problem
https://www.bcua.org

New Jersey Department of Environmental Protection Division of Water Quality
Combined Sewer Overflows 
https://www.state.nj.us/dep/dwq/cso.htm 

Environmental Protection Agency
National Enforcement Initiative: Keeping Raw Sewage and Contaminated Stormwater Out
of Our Nation's Waters
https://www.epa.gov/enforcement/national-compliance-initiative-keeping-raw-sewage-and-
contaminated-stormwater-out-our 

Clean Water New Jersey
https://www.cleanwaternj.org 

Meeting Minutes
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CSO Meeting 1 - May 25, 2017
CSO Meeting 2 - September 11, 2017
CSO Meeting 3 - December 11, 2017
CSO Meeting 4 - March 12, 2018
CSO Meeting 5 - June 11, 2018
CSO Meeting 6 - October 1, 2018
CSO Meeting 7 - January 23, 2019
CSO Meeting 8 - May 28, 2019
CSO Meeting 9 - September 24, 2019
CSO Meeting 10 - February 5, 2020
CSO Meeting 11 - July 30, 2020

Village of Ridgefield Park
234 Main St, Ridgefield Park, NJ  07660

Phone: 201-641-4950   Fax: 201-641-1248
Website Disclaimer

Government Websites by CivicPlus ®

Login



VOL. 37  NO. 1 Ridgefield Park, N.J. MARCH, 2020

Printed on Recycled Paper

SPRING IN 
RIDGEFIELD PARK

Spring is here! But, did we actually have 
Winter? It didn’t seem like it. But, that is 
what life is all about. Sometimes the expect-
ed is really the unexpected. So, let’s talk 
about what we do expect for the coming 
months: April showers, Passover, Easter, 
warmer weather, flowers, baseball, soccer, 
shorts and short-sleeve shirts, and a lot of 
smiles for the feeling of renewal that Spring 
always brings.

Upcoming events in the Village: Little 
League Opening Day, Soccer Assoc. 
Opening Day, Arbor Day, Earth Day, 
Election Day on May 12th, Memorial Day, 
Flag Day, School graduations; and getting 
ready for the 4th of July! See inside for fur-
ther details.

Spring is also the time for “spring clean-
ing.” Time to tackle those chores that we 
have been putting off until Spring, Well 
now is the time to do it. House cleaning, 
painting the house, cleaning up the yard, 
recycling those old clothes, etc.

The ground is also warming up; and we 
can play farmer for a few months. Time to 
turn over the soil in the garden and plant 
those early Spring vegetables, etc. Get the 
rest of your garden planted as soon as the 
last day of frost passes. The last day of frost 
is May 12th.

Appreciate who you are and where you 
live — Ridgefield Park, New Jersey, It is a 
great place to live, work, raise your family, 
have fun, and sit back and relax. Now, let’s 
charge into Spring.

Happy Spring!
Commissioner John Anlian
Commissioner Theresa Kohles
Commissioner Adam MacNeill
Commissioner Hugo Poli
Mayor George Fosdick

FROM THE VILLAGE 
CLERK’S OFFICE.....
COMMISSIONERS 

MEETINGS
The Board of Commissioners of the 

Village of Ridgefield Park, pursuant to the 
Open Public Meetings Act NJSA 10:4-6 
et seq., has established their Caucus and 
Regular meeting dates for the year 2020.  
The Caucus Meetings will be held on the 
Thursday preceding each Regular Meeting, 
unless otherwise indicated, at 7:00 PM at 
the Municipal Building, 234 Main Street, 
Third Floor.  Regular meetings will be held 
on the second and fourth Tuesday of each 
month, unless otherwise indicated, at 7:30 
PM at the Municipal Building, 234 Main 
Street, Third floor

Remaining 2020 Meetings:

2020 Caucus Meeting Dates:  
March  5 and 19
April   9 and 23 
May   7 and 21  
June   4 and 18 
July   9 and 23 
August  6 and 20  
September  3 and 17
October  8 and 22  
November   5 and 19  
December  8  and 22

2020 Regular Meeting Dates:
March  10 and 24
April   14 and 28
May   7 and 26
June   9 and 23
July   14
August  11
September  8 and 22
October  13 and 27
November  10 and 24
December  3 and 17

The Caucus Meeting of May 7, 2020 will 
begin at 6:00 PM with the Regular Meeting 
of May 7, 2020 immediately following.

RAFFLES
All Clubs, Organizations, PTAs or 

Individuals that conduct 50/50’s, tricky 
trays, basket raffles, bingo, casino nights, 

or any other type of raffle must register 
with the State of New Jersey Legalized 
Games of Chance Commission to obtain an 
Identification Number.  Only after obtaining 
this ID number can you apply for a raffle 
license.  

The State will not issue a raffle license 
unless you are a registered organization. To 
register: www.njconsumeraffairs.gov/ lgccc 

Failure to comply can result in your 
event being shut down. 

Raffle license applications are available 
in the Village Clerk’s office. Applications 
must be completed six (6) weeks prior to 
your raffle.

PROPERTY TAX PAYMENTS
Property Tax Payments can now be 

made online using a debit/credit card, or 
your bank account information. There will 
be convenience fees charged for this ser-
vice. The convenience fee is charged by 
the provider and not the Village. To make 
a payment, visit the Village website: www.
ridgefieldpark.org and click on the link: 
“Make online property tax payments”

When making tax payments, by mail or 
in person, please submit your entire tax bill 
for receipting purposes. If making payments 
by mail, please include a self-addressed 
stamped envelope if you request a receipt. 

**THERE IS A DROP BOX LOCATED 
IN THE POLICE DEPARTMENT LOBBY 
FOR TAX PAYMENTS.  PLEASE — NO 
CASH PAYMENTS

1

www.ridgefieldpark.org

DRIVERS — YIELD 
TO PEDESTRIANS IN 

CROSSWALKS!

CIVIC CENTER 
UNDERGOES 

TRANSFORMATION
The building that we now call the 

Ridgefield Park Civic Center has had an 
interesting and varied history. It was origi-
nally built and was the home of the Union 
Church more than 125 years ago. In the 
1940s, it was transferred to the Village own-
ership, and became a Civic Center which 
was the focal point for civic activities and 
a meeting place for community groups. 
Expanded about 45 years ago to also house 
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our nutrition center, it still provides a place 
for local groups to meet and enjoy their 
many activities,

More recently, under the guidance of 
Commissioner Adam MacNeill, the old 
“church section” of the civic center has been 
renovated and rehabilitated and is now being 
used as the Village’s Youth Center. That part 
of the building is now ADA compliant, has 
accessible WiFi and Cable TV, is Firewall 
protected, and has closed circuit cameras 
for security. This new feature of the Civic 
Center provides a place for our youth to 
meet, study, read, play games, watch TV and 
have fun after school. It is open from 3pm 
to 7pm for grades 7 thru 12 — with parental 
consent. If you have a teenager in the family, 
please stop by and take a look.

tion at the Village Clerk’s Office or you can 
e-mail your information to John Anlian at 
johnanlian@yahoo.com.

Early Spring planting will be in early 
April; and then the Mid-Spring planting 
will take place in mid-May. You don’t need 
to be an expert gardener. All you need is 
a little time and a spoonful of enthusiasm. 
Come on and join the fun!

VILLAGE’S FINANCIAL 
RATING INCREASED

With significant improvements in our 
Financial and Administrative Office, the 
Village’s financial rating has been increased 
by Moodys Investors Service. On December 
18th, Moody’s issued a press release 
upgrading Ridgefield Park’s general obli-
gation rating to AL This was based upon 
a marked improvement during the past 2 
years which has raised the Village’s finan-
cial position with strong financial reserves 
and liquidity.

NATURE PRESERVE TO 
SEE NEW TRAIL AND 

BOARDWALK
Through the efforts of Commissioner 

J o h n  A n l i a n  a n d  E n v i r o n m e n t a l 
Commission Chairman Steve Quinn, the 
Village’s Nature Preserve will see the devel-
opment of a new trail and boardwalk system 
during the coming year. The Village has 
been working on this project for some time, 
and with a $200,000 grant from the Bergen 
County Open Space Trust Fund, the nature 
trail and boardwalk will become a reality 
within the next year.

The nature preserve, which is located north 
of the High School, has been created by the 
Village acquiring various parcels of land dur-
ing the past years with the purpose of preserv-
ing a little bit of Ridgefield Park in its natural 
state. Steve Quinn said that “it contains three 
different natural land zones — woodland, 
marsh, and field.” and Anlian noted that “the 
trail and boardwalk will give residents a better 
opportunity to see these land zones and all of 
the flora and fauna that live there.”

GREEN TEAM. WHAT’S A 
GREEN TEAM?

A number of years ago, the State of 
New Jersey established a program called 
“Sustainable Jersey” which encourages 
municipalities to form “Green Teams” to 
make their communities more environmen-
tally friendly, more aware of the talents of 
residents, and essentially make their towns 
more “sustainable” - meaning having the 
ability to sustain themselves without a lot 
of outside costs, products and influences 
without compromising the ability of future 
generations to meet their needs. Examples of 
Green Team projects are the two community 
gardens (in McGowan Park and Fellowship 
Park), expanded recycling, making the 
Village more electric car friendly, establish-
ing an Arts Association, etc.

The State awards sustainability points 
for each successful project that a municipal-
ity completes, and when you reach a certain 
level of points, you are designated to be 
either a Bronze, Silver or Gold Sustainable 
Community. Through the leadership of 
Mark Olsen (the first Green Team chair-
man), our Village Green Team has achieved 
the Bronze Level and is building towards 
the Silver. The net result of all of this activ-
ity is that Ridgefield Park is becoming more 
“sustainable” and has brought in a multitude 
of new people who are now active partici-
pants in our community. If you are inter-
ested in joining the Green Team or in any of 
their activities, please leave your name and 
contact information at the Village Clerk’s 
Office.

VILLAGE GARDENERS
As you may know, a small group of resi-

dents plant flowers in the planters within the 
Main Street Business District and in the var-
ious neighborhood districts (Teaneck Rd., 
Ridgefield Ave., North Main St, and Central 
Ave). Our next planting will be taking place 
this Spring. If you are interested in helping, 
please leave your name and contact informa-

RIDGEFIELD PARK: 
THE FUTURE OF OUR 

WATERWAYS IS IN 
YOUR HANDS

Most of the Village of Ridgefield Park 
west of the Turnpike is served by combined 
sewers, which carry a mixture of sewage 
and stormwater runoff during wet weather. 
Combined sewer overflows (CSOs) dis-
charge into local waterways during rain 
events, which takes place about 50 times in 
a typical year.  Ridgefield Park has six CSO 
outfalls: four discharge to the Hackensack 
River and two discharge to the tidal por-
tion of Overpeck Creek. Our Summer 2018 
newsletter (http://tinyurl.com/vrpcsos) cov-
ered the basics of CSOs in Ridgefield Park 
and how you can help reduce CSOs.

A public meeting will be held on May 
26th at 7:30p.m. in the municipal courtroom 
(234 Main Street). All reseidents are encour-
aged to attend to hear how the Village plans 
to address these CSOs and to offer com-
ments on how it may impact the Village.

The Village’s CSOs are regulated by the 
New Jersey Department of Environmental 
Protection (NJDEP) through a permit issued 
in July of 2015. The permit mandated that 
the Village prepare a Long-Term Control 
Plan (LTCP) by June 1, 2020 to reduce the 
occurrence of CSOs. Over the last year, 
the Village of Ridgefield Park, in collab-
oration with the Bergen County Utilities 
Authority and the engineering firm Mott 
MacDonald, has been working to develop 
and evaluate different approaches to reduc-
ing CSOs. These efforts are summarized 
here and described in a report submitted 
to the NJDEP which is available at https://
www.state.nj.us/dep/dwq/cso-ltcpsubmittals.
htm.

Alternatives
Alternative approaches to CSO control 

were evaluated using a two-tiered process. 
First, a broad range of possible approaches 
were screened based on their logistical, tech-
nical and economic feasibility. Approaches 
which passed this screening were then fur-



struction plans)
• Public acceptance
Each criterion was assigned a weighting 

to determine an overall, weighted-average 
score for each program, as shown below.
NEXT STEPS

During the coming months, the Village 
will determine the target level of control 

• Institutional feasibility (e.g., the dif-
ficulty in obtaining permits from regulatory 
agencies to construct facilities)

• Technical feasibility (e.g., probability 
that unexpected conditions such as poor soil 
or underground utilities could disrupt con-

between 2.5% and 10% of the impervi-
ous area draining directly to the combined 
sewers.  However, it is estimated that only 
4% of the Village’s impervious area can 
feasibly be directed to GI.  Again, costs 
include construction, operation and mainte-
nance over 20 years expressed as net pres-
ent worth.

Percent of Impervious Area Managed

2.50% 5% 7.50% 10%

Control Program Cost (Net Present Worth in Million $)

6) Green Infrastructure $2.7 $5.8 $8.8 $11.6

Note: Green Infrastructure alone is 
unable to meet the requirements of the per-
mit and an estimated maximum of 4% of 
the Village’s impervious area can be direct-
ed to GI. 

Each alternative program was scored on 
the six criteria below on a scale of 1 (lowest 
performance) to 5 (highest performance).

• Cost per unit volume reduction of 
CSOs

• Reduction volume of CSOs
• Reduction in the frequency of occur-

rences of CSOs
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ther developed into six control programs:
1. Using existing pipes to consolidate 

two outfalls to simplify other alternatives.
2. Two underground combined sewage 

storage tanks.
3. One combined sewage storage tunnel 

serving all outfalls.
4. Two CSO treatment facilities.
5. Installing new sewer pipes to separate 

sewage and stormwater into different sys-
tems.

Capturing runoff with “green infrastruc-
ture” (GI) which would infiltrate some run-
off into the soil, rather than draining to the 
combined sewer.

Programs #2 through #5 were evaluated 
based on reducing CSOs from 53 currently 
in a typical year to 0, 4, 8, 12 and 20 over-
flows.  Estimated (planning level) costs 
over a 20-year period are presented in the 
table below, including both capital (con-
struction costs) and annual operation and 
maintenance costs over 20-years.  Costs 
are expressed as “net present worth” to 
allow comparison.  Costs are lowest for the 
Program #2 (storage tanks).  It is important 
to understand that the costs will not be paid 
all at once, rather they will be spread out 
over as much as 20 to 30 years.

Number of overflows per year

0 4 8 12 20

Control Program Cost (Net Present Worth in Million $)

1) Eliminate Outfall 006 not beneficial; not considered

2) Storage (Consolidated) $84 $54 $52 $47 $34

3) Tunnel $118 $99 $99 $92 $86

4) Treatment (Consolidated) $87 $77 $77 $77 $60

5) Sewer Separation $193 NA NA NA NA

Green infrastructure (Program #6) alone 
is not able to reduce CSOs to the targeted 
number of events per year but could be 
employed to supplement another program.  
Accordingly, GI was costed based on its 
ability to manage stormwater runoff from 

Control Program

Cost per CSO

volume

reduction

CSO Volume 

Reduction

CSO 

Frequency 

Reduction

Institutional 

Issues

Implement-

ability

Public 

Acceptance

Weighted 

Score

1. Eliminate CSO-006A NA NA NA NA NA NA NA

2. Consolidated Tank Storage 4 5 5 4 3 3 4.0

3. Tunnel 3 5 5 4 2 2 3.5

4. Consolidated End of Pipe Treatment 4 5 5 2 3 2 3.6

5. Sewer Separation 2 5 5 3 2 2 3.1

6. Green Infrastructure 1 1 1 5 4 5 2.7

Weighting 25% 15% 15% 15% 15% 15% 100%

(i.e., number of overflows or volume per 
typical year).  Then, the Village will select 
and plan specific projects to be implemented 
over the next 20 to 30 years to achieve the 
target.  The report detailing this plan must 
be submitted to NJDEP by June 1, 2020.

HOW YOU CAN BE INVOLVED
You have the opportunity to influence 

what control programs and facilities will be 
planned. First, you can read the details of 
each alternative control programs in the full 
report, which includes a five-page executive 
summary, available at the URL above.  The 
Village has also set up a Supplemental CSO 
Team consisting of Village officials and 
residents, which provides advice on the CSO 
control project.  You can read minutes of 
and presentations given at previous meetings 
of the Team on the Village’s CSO webpage 
at http://tinyurl.com/vrpcsos.

Be sure to attend the public meeting 
about the proposed plan on May 26th at 
7:30 p.m. in the municipal courtroom at 234 
Main Street.

You can email your comments or ques-
tions to john.dening@mottmac.com, please 
include “VRP CSO Public Input” in the 
subject line.
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Fort Lee Sewer System Characterization Report 
 

 
Submitted on behalf of the following participating Permittee by the 

Borough of Fort Lee 

NJPDES Number NJ0034517 (Borough of Fort Lee) 
 
 
 
 
 

NJPDES Certification: 
 

"I certify under penalty of law that this document and all attachments were prepared either: (a) under 
my direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted; or (b) as part of a cooperative effort by 
members of a hydraulically connected system, as is required under the NJPDES Permit, to provide 
the information requested. Based on my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
purposely, knowingly, recklessly, or negligently submitting false information." 
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Executive Summary 

The Borough of Fort Lee, along with the City of Hackensack and the Village of Ridgefield 
Park, own and operate combined sewer systems that are tributary to the Bergen County 
Utilities Authority (BCUA) Water Pollution Control Facility (WPCF) located in Little Ferry. 
The BCUA WPCP also receives wastewater from 44 other communities that have separate 
sewer systems. 

 
The New Jersey Department of Environmental Protection issued New Jersey Pollutant 
Discharge Elimination Permits (NJPDES) to all municipalities/authorities in 2015 that own 
and/or operate combined sewer systems and authorities that provide wastewater transport 
and/or treatment services to municipalities with combined sewer systems. The Borough of 
Fort Lee owns and operates the sewer system that transports combined flows to the BCUA 
interceptor. The combined portion of the sewer system is composed of three pump stations: 

 
• Palisade Terrace Pumping Station; 

• Lower Main Pump Station; and 

• Bluff Road Pump Station. 
 

During wet weather flows in excess of the pump stations capacity overflow to two netting 
systems located at Bluff Road serving the Bluff Road overflow and Palisade Terrace 
serving the Palisade Terrace and Lower Main overflows under NJPDES Permit No. 
0034517 which was issued on July 1, 2015. The permit sets certain requirements and 
ultimately requires that a Long Term Control Plan be developed by June 1, 2020. 

 
Fort Lee belongs to two cooperative CSO groups, the BCUA CSO Group made up of 
BCUA, Fort Lee, Hackensack, and Ridgefield Park, and the NJ CSO Group organized by 
the Passaic Valley Sewerage Commission (PVSC) and made up of 18 CSO permittees. 
CSO permit requirements are being complied with by Fort Lee individually and with these 
cooperative groups through work share agreements. 

 
One of the permit requirements for Fort Lee is the preparation and submission of a Sewer 
System Characterization Report by July 1, 2018 which this report transmits. The permit 
also requires development and submission of the LTCP and several other supporting 
documents. To date these documents have been prepared and submitted a by Fort Lee, 
the BCUA CSO Group and the NJ CSO Group. 

 
While the members of the BCUA CSO Group have agreed to complete a Regional Sewer 
System Characterization Study and CSO LTCP, most of the work will be completed 
separately and then coordinated and integrated through group meetings into a regional 
submission through the BCUA. 
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Three different consultants were engaged in the development of Regional Report. The 
Borough of Fort Lee retained HDR to complete its individual report, the City of Hackensack 
retained Arcadis to complete its individual Report, while the Village of Ridgefield Park and 
BCUA both retained Mott MacDonald to complete their Reports. 

 
The Borough of Fort Lee, the City of Hackensack, and the Village of Ridgefield Park had 
all completed and reported upon their Sewer System Characterization Studies under the 
General CSO NJPDES Permit in April 2007. The 2015 Individual permit requires 
municipalities with CSO outfalls to again update their previous work and reports to the 
extent necessary and incorporate changes that would affect the combined sewer system 
including land use and population changes, sewer system changes, expansion or 
consolidation of the combined sewer system and any other changes that would affect 
CSOs. The changes to the Fort Lee model include the following: 

 
1 Population and landuse updates. 

2 Increased capacity of the Lower Main Pump Station. 

3 Redirection of the Lower Main Pump Station discharge from the Palisade Pump 
Station directly to the BCUA Interceptor. 

4 Incorporation the Hudson Lights 16 acre redevelopment project. 

5 Addition of seasonal variability to infiltration and inflow flows. 
 

After these changes were made, the model was recalibrated to flow data collected during 
October to December 2017 and validated to BCUA flow metering data from March 1, 2017 
to August 27, 2017. Once the model was calibrated and validated a one year simulation 
was performed using the rainfall design year of 2004. The simulation was performed before 
and after the redirection of the Lower Main Pump Station discharge to the BCUA 
Interceptor to see the effect of this change. Overflows for both conditions are summarized 
in Table 1. Before the interceptor was redirected, the simulation resulted in 38 overflows 
totaling 11.73 MGD at Outfall 002 (Palisade Terrace) netting facility. By redirecting the 
discharge directly to the interceptor overflows were reduced to 22 and total volume was 
reduced to 4.17 MGD. This is a 42% reduction in overflows and a 64.5% reduction in 
overflow volume. This will be discussed further in the Development and Evaluation of 
Alternatives Report as the CSO LTCP is developed. 

 
Table 1. Summary of Results Before and After Redirection of Flow from Lower Main 

 

Condition Outfall 001 
(Bluff Road) 

Outfall 002 
(Palisade Terrace) 

 Overflows Volume Overflows Volume 

2004 before redirection of Lower Main 58 124.5 35 25.0 

2004 after redirection of Lower Main 58 124.5 25 18.6 
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This model will be used to simulate various CSO controls and determine the effect of these 
controls on the reduction of CSO frequency and volume. 

 

1 Introduction 

The Borough of Fort Lee owns and operates the Combined Sewer System (CSS) and all 
of its regulator structures. The total area of the Borough is approximately 1,600 acres (2.5 
sq. mi.), of which 640 acres (1 sq. mi.) is serviced by the combined sewers. All dry weather 
and some wet weather flows within the Borough are ultimately transferred to the Bergen 
County Utility Authority (BCUA) Water Pollution Control Facility (WPCF) located along the 
Hackensack River in the Town of Little Ferry. The BCUA plant provides wastewater 
treatment services to residential, commercial, and industrial users located within 47 
municipalities in Bergen County with a sewered population of approximately 565,000 
people generating a permitted flow of 94 million gallons per day (MGD). Excess wet 
weather flow from Fort Lee is discharged to the Hudson River under NJPDES permit 
NJ0034517. 

 
In 2007, a previous Combined Sewer Overflow (CSO) Characterization study was 
conducted pursuant to permitting requirements of its NJPDES permit NJ0105023, Part 
V.B., Condition 4a, 4d, 4e, and 4f and through partial funding from a New Jersey Sewage 
Infrastructure Improvement Act (SIIA) grant. A computer model of the Fort Lee CSS and 
tributary collection systems was constructed, calibrated, and verified using InfoWorks, a 
commercial urban watershed modelling software by Innovyze. The purpose of constructing 
this model was to develop a suitable tool for evaluating current sewer system flow and 
solids transport capacity, while also enabling the Borough to estimate the CSO pollutant 
loadings from the Fort Lee CSS area to the Hudson River. Quantification and qualification 
of these loadings were subsequently used in water quality improvement projects for this 
waterbody. 

 
Fort Lee has undertaken a new CSO Characterization Study pursuant to its revised 
NJPDES permit NJ0034517. The InfoWorks model used in the 2007 study has been 
updated and recalibrated to account changes to the CSO system. These changes include 
rerouting the underflow from Lower Main pump station directly to BCUA. To aid in the 
model calibration process, new flow monitoring data (Appendix A) was collected at the 
underflow and overflow of all three (3) regulators. 

 
The following sections of this report provide information on the update of the computer 
model of the Fort Lee CSS. Section 2 describes the goals of the project. Section 3 
characterizes the project area represented in the model. Section 4 summarizes sewer 
system updates, precipitation and hydraulic data collection efforts. A description of the 
model and its various components are provided in Section 5, which is followed by 
descriptions of the model calibration and verification in Section 6. Section 7 discusses the 
characterization of CSOs from outfalls as well as the results for the extended period 
simulation using the typical year of 2004 as established by PVSC. 
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1.1 Receiving Water Quality 

Fort Lee CSS overflows the excess flow during rainfall events to the Hudson River. NJDEP 
has designated the Hudson River as a Primary Contact, Saline Estuary with a SE2 Class. 
The water quality standards for such receiving water bodies are set with monthly mean 
and single sample maximums set at the level of the protected use. For the Hudson River, 
the Fecal Coliform standard for is 770 colony forming unit per 100 mL (CFU/100mL) for 
Monthly Mean. 

 
The SE2 water quality classification provided for maintenance, migration, and propagation 
of the natural and established biota; migration of diadromous fish; maintenance of wildlife; 
secondary contact recreation; and any other reasonable uses. It should be noted that 
primary contact is not a designated use for SE2 waters. 

 
As described in the BCUA Sewer Characterization Report, monitoring of the receiving 
waters was done jointly with numerous permittees through the NJ CSO Group. These 
results will be presented in a separate report. Location 32 was located immediately 
adjacent to Fort Lee’s discharge and results are shown on the Figure 1. Currently, the 
water is not impaired compared to the standards. 

 

2 Project Description 

2.1 Project Goals 

A hydraulic collection system model is a mathematical representation of the combined 
collection system flows. The model is developed with the goal of realistically representing 
the physical system flows. The model calculations are compared with measured data 
under known conditions to calibrate the model parameters and to determine if a good 
match is made. Then the model can be used to evaluate the system under proposed 
conditions such as new developments or the typical year conditions. By developing a 
suitable collection system model, Fort Lee can evaluate system changes to meet operating 
and regulatory goals. The Fort Lee Sewer System Characterization Report was 
undertaken with the goal of providing a detailed understanding of the combined sewer 
system and receiving water. 
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3 Sewer System Characterization 

Fort Lee is a 1600 acre borough on the Palisades across from New York City. The landside 
model includes 1505 acres are modeled and 95 acres are that are either unswered or in the 
Route 80 corridor that bisects Fort Lee. Of the 1505 acres that are sewered and simulated in 
the model, 639.1 acres are serviced by a combined sewer system (CSS). This was 
described in our March 2007 report entitled “Interim Combined Sewer System Modeling 
Report for Borough of Fort Lee.” The service area extends along the Palisade Ridge 
adjacent to the Hudson River. The Fort Lee CSS includes three (3) pump stations, their 
regulators, and two (2) discharge points. The three (3) pump stations are Palisade Terrace 
Pumping Station (PTPS), Lower Main Pumping Station (LMPS), and Bluff Road Pumping 
Station (BRPM). The size of the combined and separate sewer areas are presented in Table 
2 and shown in figures in Appendix B. 

 
Table 2. Combined and Separately Sewered Ares of Fort Lee 

 

Pump Station Combined Separated 

Bluff Road 319.4 339.5 

Palisades Terrace 213.6 399.0 

Lower Main 106.1 127.6 

Sub-Total 639.1 866.1 

Total drainage area 1505.3 

 
 
 

During the 2017 flow metering, flows at these pump stations were metered. The tributaries 
to these pumping stations are described in the following sections. 

 

3.1 Service Area Land Use Data 

The sanitary flow in Fort Lee is primarily residential with some commercial flow. Figure 2 
displays the various land use types in Fort Lee. There are no planned changes to land use 
type in the future. Land use for the separate and combined areas is summarized in Table 
1. 
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Figure 2. Land Use Type in Fort Lee 
 
 

3.1.1 Palisade Terrace Pumping Station (PTPS) 
 

The PTPS collects dry weather flows from the north-western portion of the Borough that 
has an area of about 340 acres. The land use in the drainage area is mostly residential. 
The PTPS drainage area has the population of approximately 9,100 people who contribute 
on average of 1.23 million gallons per day of dry weather flow. 

 
Most of this area is separately sewered with the exception of McCloud Drive. Additional 
Inflow and Infiltration (I&I) sources (e.g., sump pumps, groundwater infiltration, etc.) 
contribute flows to the PS during wet weather periods. The PTPS pumped flows discharge 
to the BCUA interceptor starting at the intersection of Route 4 and Edwin Avenue. 

 

3.1.2 Lower Main Pumping Station (LMPS) 
 

The LMPS collects flows from the north-eastern portion of the Borough and has a drainage 
area of about 167 acres. The drainage area is primarily residential. The LMPS has 
approximately 2,500 people who contribute on average 0.64 million gallons per day of dry 
weather flow. This drainage area is separately sewered with the exception of English and 
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Cedar Street. I&I is also prevalent in this drainage area. Before 2016 the LMPS sent 
pumped flow to a 12 inch pipe on Parking Avenue, from which the flow traveled by gravity 
to the PTPS. After 2016, the flow from the pump station was rerouted to a 12 inch pipe 
that discharges to the BCUA interceptor. In addition to the rerouting the flow, the pump 
station capacity was upgraded from 2 MGD to 5 MGD. 

 

3.1.3 Bluff Road Pumping Station (BRPS) 
 

The BRPS collects dry weather flow from about 493 acres from the southern portion of the 
Borough. This drainage area is primarily residential. The BRPS has approximately 12,100 
people who contribute on average 1.83 dry weather flow. 

 
Unlike the other drainage areas, this area is serviced mostly by combined sewers with the 
exception of Anderson Avenue and the areas north of the street. The pump station can 
pump 6 MGD of flow. 

 

3.1.4 Direct Drainage to BCUA Interceptor 
 

Within the Borough of Fort Lee there are two drainage areas that drain directly to the BCUA 
interceptor Sewer. BCUA-1 combines with the Bluff Road Pumping Station and drains 
downstream of the Overpeck Valley Sewer. BCUA-1 has an approximate population of 
3,500 with an average flow of 0.5 MGD. BCUA-2 directs to the Fort Lee East Interceptor 
Sewer and combines with both Lower Main and Palisades Pumping Station upstream of 
the Overpeck Valley Trunk Sewer. BCUA-2 drainage area contains approximately 7,800 
people with an average flow of 2 MGD. Both areas are separated and primarily residential. 

 

3.1.5 Flooding History 
 

Flooding has been observed at the Bluff Road regulator and on occasion has resulted in 
overflows to Route 5, below the regulator. Fort Lee has entered into a consent agreement 
with the USEPA and is addressing this issue. The frequency of these events was not 
known until a flood alarm was installed in the Bluff Road regulator in 2018 which alarms 
an overflow condition and calls in a collection system operator. The operator identifies if 
the regulator is operating correctly or if a flooding condition exists that overflows to grade 
level at the regulator and spills onto Route 5 at the pump station. The observed condition 
is logged into a Bluff Road netting facility overflow log which is shown in Appendix C The 
log covers overflow events for the first eight months of 2019. Twenty one overflow events 
occurred during the eight months and two of these events, May 30, 2019 and July 22, 
2019, caused an overflow to Route 5. Overflows are communicated by the licensed 
operator to Christine Blaney of NJDEP as shown in Appendix C. An alternatives analysis 
for control of the overflows to Route 5 will continue. Two alternatives that are being 
considered are: 
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1 Construction of a knee wall around the netting chamber to contain the overflows; 

or 

2 Installation of two additional nets in the netting chamber to increase flow capacity. 
 

There has been no flooding reported for the Palisade Terrace or Lower Main pump stations 
and netting facility.. 

 
Sewer backups and flooding complaints are logged in on the form and summary table 
shown in Appendix D. The flooding log includes data, address, description of situation, 
back up location, cause (if known), actions taken and what follow-up action are required. 

 

3.2 Monitoring of Background Conditions 

Flow metering was performed in 2006 and in 2017. Future sampling of pathogen 
concentrations is planned for 2019. These programs are described below. 

 

3.2.1 Previous Monitoring 
 

An overflow water quality sampling program was completed in 2006. The objective of the 
monitoring program included development of dry- and wet-weather quantity (flow) and 
quality (pollutant concentration) data to be used for development of loadings to the Hudson 
River. Then in 2017 flow monitoring was repeated because of the change made at the 
Lower Main Pump Station and the redevelopment done at Hudson Lights. 

 

3.2.2 Need for Additional Sampling Data 
 

A stormwater sampling program will be performed for the purpose of confirming that the 
pathogen concentrations of runoff from high density residential areas is consistent with 
published literature values. Initially the intersection of Myrtle Avenue and Short Street was 
identified as high density residential but after further review of the location was found to be 
in the northern edge of the Palisade Terrace combined sewer drainage area just inside the 
combined area so sampling will not be done at this location. We are considering collecting 
the sample at Linwood Avenue and Main Street which is an R10, High Rise Apartment 
zone in the separately sewered area as shown in Appendix E. This will satisfy the sampling 
of a High Density Residential zone. We plan to sample in October to November. 

 
Sampling will be conducted during October and November 2019. A total of one (1) 
sampling station will be sampled with sampling to be performed for three (3) wet weather 
events. Two (2) samples will be collected in the High Density Residential area as noted in 
Table 3. 
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Table 3. Fort Lee System Characterization Stormwater Quality Sampling Stations 

 

Designated Land Use Location 

High Density Residential Linwood Avenue and Main Street 

 
 
 

The collected pathogen data will be used for comparison with literature values in order to 
establish appropriate concentrations to characterize pathogen loadings from discharges 
of CSO and stormwater. Literature values for pathogen concentrations will be used for 
open space. 

 

4 Combined Sewer System Characteristics 

Figure 3 shows how the regulators were operated prior to 2017. As shown, the combined 
sewer area was served by 3 regulators. Flow from Lower Main Pump Station is pumped 
to the Palisades Pump Station, which then pumps to the BCUA Interceptor. Flow from Bluff 
Road is pumped to the BCUA Interceptor. 

 

4.1 Sewer System Updates or Modifications 

Figure 4 shows the operation of the system beginning in 2017, after completion of several 
modifications. In 2016, the Lower Main Pump Station was upsized and a new 10” line was 
installed to connect it directly to the BCUA Interceptor rather than routing through the 
Palisade Pump Station. The overflow from the Lower Main Pump Station is still combined 
with the overflow from the Palisades Pump Station and discharges to Outfall 2. The new 
pumps at Lower Main include two pumps at 1,000 gpm and one at 2,000 gpm to handle 
flows from new housing developments in the Lower Main area. 
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Figure 3. Historic Configuration of Fort Lee Collection System 
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Figure 4. Present Configuration of Fort Lee Collection System 
 
 
 

4.2 CSO Regulators and Control Facilities 

Fort Lee utilizes netting systems to remove floatables from the CSOs and meet USEPA 
“Nine Minimum Controls” and the Long Term Control Plan requirements. The netting 
systems were installed in 1995. DPW personnel inspect the netting systems on a regular 
basis, both prior to anticipated storm events and after significant storm events. 

 
The netting systems are in-line TrashTrap systems manufactured by Fresh Creek 
Technologies, Inc. (currently owned by Storm Trap). Each netting facility contains two nets. 
The netting units are installed in in-line chambers and are installed in line with the 
combined sewer system pipe. A fixed hydraulic relief screen located upstream of the nets 
assures screening of the flow under all conditions and provides additional system capacity. 
The screen is inclined in the direction of flow so that any debris caught on this screen falls 
into the nets as the water level in the chamber recedes. The screen will also work as a 
weighted relief valve, if required, to reduce back pressure. Grating under the nets allows 
them to drain dry. Debris is captures and contained in disposable nets. The disposable 
nets and support frame are housed in a rack assembly installed in the chamber. 
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Net maintenance and change outs are scheduled based on periodic visual inspection. The 
system is maintained through ground-level lockable access doors on the top of the netting 
chamber. There is no confined-space entry required during routine service because the 
disposable nets are held net frames which are lifted from the chamber to perform the net 
change-out above ground. A hoist truck for changing the nets and a container for holding 
the full nets are used for maintenance. A crew of two typically accomplishes the net 
change-out. The full nets are disposed of approved facility. 

 

4.3 Recent Reports or Plans 

The 2004 NJPDES permit for Fort Lee required the Borough to develop a Long Term 
Control Plan (LTCP) in accordance with the National CSO Control Policy. This phase of 
the CSO program requires development and evaluation of the feasibility of a range of 
control alternatives to reduce CSO frequency and pollutant loadings pursuant to the 
Federal Clean Water Act (CWA) goals. It resulted in the following reports: 

 
• Interim Service Area and Land Use Report for Fort Lee, March 2007; 

• Rainfall Monitoring Study Report for Borough of Fort Lee, March 2007; 

• Interim System Inventory and Assessment Report for Borough of Fort Lee, March 
2007; 

• Interim Combined Sewer System Modeling Report for Borough of Fort Lee, March 
2007; 

• Combined Sewer Overflow Interim Monitoring Report for Fort Lee, March 2007; 
and 

• Cost and Performance Analysis Report for Borough of Fort Lee, March 2007. 
 

The reports above represent the development of the 2007 Long Term Control Plan. 
 

Two later reports were used to define the reconfiguration for the combined sewer system: 
 

• Engineer’s Design Report For Lower Main Pumping Station and Force Main, 
March 2013; and 

• Calculations Report for Flow Reduction to Lower Main Pump Station Due to 
Sewer-Storm Separation at Fort Lee Redevelopment Projects, April 2013. 

 
The 2015 NJPDES permit for Fort Lee required a System Characterization and Landside 
Modeling Program Quality Assurance Project Plan. This was submitted in December 2015. 
That document provided guidance for the preparation of this report. 
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5 Model Development 

The sewer system model was originally developed in 2006 for the previous LTCP. The 
model was constructed using sewer system data compiled in a GIS database by Boswell 
McClave. The information included manhole inverts, ground elevations, and pipe 
dimensions. The model extents included all significant combined sewers over 8 inches 
within each regulator drainage area. Conduits in the system were primarily modeled from 
manhole to manhole where changes in pipe characteristics occur. The regulator structures 
were simulated by modeling conduits upstream of a regulator, the weir/orifice controlling 
flow within a regulator chamber included float controls if any, its overflow discharge 
conduit, and its connection to the pump station. The model included the drainage areas 
for the three (3) pump stations. 

 

5.1 Modeling Framework 

During the 2006 LTCP, a sewer system model was developed using Infoworks software. 
Infoworks is a dynamic rainfall-runoff hydraulic model primarily used for collection system 
modeling in urban areas. It is capable of simulating the response to single and long term 
rainfall events. The model can characterize the entire urban water cycle, from rainfall to 
runoff to flow routing through the sewer system. It is a time-variable model capable of 
calculating the flow and hydraulic grade lines (HGL). Infoworks provides friendly graphical 
user interfaces, database management tools, post-processing utilities, GIS integration, 
and other enhancements. 

 
Infoworks solves the complete St. Venant (dynamic flow) equations for hydraulic 
calculations. It can characterize the backwater effects, flow reversal, surcharging, looped 
connections, pressure flow, tidal outfalls, and real time control operations within a sewer 
network. The model post processing tools can generate summary tables and graphs for 
review and analysis of model results. 

 
Surface characteristics of each subcatchment are required to calculate and route runoff 
flows. These characteristics include infiltration, evaporation, depression storage, and 
percent impervious. Drainage area and characteristic parameters such as, land slope, 
width of overland flow, and Manning’s surface roughness coefficients are used to calculate 
the movement of overland runoff flow. These characteristics are included in Appendix F. 

 

5.2 Model Updates 

In 2007, a previous Combined Sewer Overflow (CSO) Characterization study was 
conducted pursuant to permitting requirements of its NJPDES permit NJ0105023 A 
computer model of the Fort Lee CSS and tributary collection systems was constructed, 
calibrated, and verified using InfoWorks CS, a commercial urban watershed modelling 
software by Innovyze. The purpose of constructing this model was to develop a suitable 
tool for evaluating current sewer system flow and solids transport capacity, while also 
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enabling the Borough to estimate the CSO pollutant loadings from the Fort Lee CSS area 
to the Hudson River. 

 
Fort Lee has undertaken a new CSO Characterization Study pursuant to its revised 
NJPDES permit NJ0034517. The InfoWorks CS model used in the 2007 study was 
converted to InfoWorks ICM model (Version 9.0). The ICM model was updated and 
recalibrated to account changes to the CSS and CSO systems. These changes include 
rerouting the underflow from Lower Main pump station directly to the BCUA interceptor 
and separating the collection system in the Hudson Lights project area. Flow metering at 
the all three (3) regulators was done for three months, from 9/14/2017 to 12/18/2017, to 
provide data for model recalibration.. 

 
The map in Figure 2 shows the location of the flow meters installed in the regulators by 
Flow Assessment. The Deter Site Information Log Sheets from Flow Assessment are also 
presented in Appendix D. The area/velocity meters were ISCO 2150 Area Velocity Flow 
Module and ultrasonic depth sensors were down-looking and up-looking ultrasonic depth 
sensors connected to a Telog data logger are shown in Appendix H 

 

6 Model Calibration 

Model calibration describes the process of modifying model parameters so that, given 
measured inputs such as rainfall, the model simulations produce outputs of in-sewer flows 
and volumes that achieve acceptable agreement with measured flows and volumes. 
Examples of model parameters that are often modified to bring model results into 
agreement with measurements are initial “depression storage” losses, roughness 
coefficients, and catchment width height ratios. 

 
The remainder of this Section presents a summary of the rainfall and flow-metering data 
collected to support the calibration process, the calibration to dry-weather flows, and the 
calibration to wet-weather flows. 

 

6.1 Calibration Data 

Data collected to support model calibration included rainfall and flow metering. These 
parameters were collected for a period of three months, from September 14 through 
December 18, 2017. 

 

6.1.1 Sewer Flow Monitoring 
 

To provide data to support model recalibration, flow metering was performed at all three 
(3) regulators – PTPS, LMPS, and BRPS -- from September 14, 2017 to December 18, 
2017, a period of about three months. Overflows were metered at all three (3) locations; in 
addition, inflows were metered at PTPS and LMPS. Due to difficult hydraulic conditions at 
BRPS, underflow was metered (in lieu of metering inflow and overflow). Flow metering 
locations and instrumentation at each regulator are summarized on Figure 2 and in 
Appendix G 
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Flow metering was accomplished using continuous monitoring devices, including a velocity 
sensor combined with a depth sensor, and a continuous depth recording for weirs. Level 
monitoring was performed with a down-looking ultrasonic meters mounted at a location 
above the maximum high-water mark, or with a submerged pressure sensor. Flows were 
recorded at each location at 15-minute time increments. 

 

6.1.2 Precipitation Data Collection 
 

During Fort Lee’s 2017 flow-monitoring period, rainfall data from Teterboro (TET) Airport 
rain gauge was used for model calibration purposes. Data at this rain gauge is collected 
at 5-minuteintervals. As shown in Table 4, thirty (30) storm events occurred during 
flowmonitoring period. Seventeen (17) of these storms did not cause CSO events 
(indicated with gray highlighting in Table 4), while the remaining thirteen (13) storms did 
cause CSO events in Fort Lee. 

 
Table 4. Rainfall Events and Statistics During Monitoring Period (non-CSO Events Grayed Out) 

 

 
 
 
 

NO 

 
 
 
 

Start Time 

 
 
 
 

End Time 

 
 
 

Duration 
(hrs) 

Dry 
Time 

Before 
Storm 
(hrs) 

 
 
 
Rainfall 

(in) 

 
 

Ave 
Intensity 

(in/hr) 

 
Max 

Hourly 
Intensity 

(in/hr) 

1 9/19/2017 15:00 9/19/2017 19:00 4 299 0.23 0.06 0.19 

2 10/5/2017 21:00 10/5/2017 22:00 1 386 0.01 0.01 0.01 

3 10/8/2017 7:00 10/8/2017 11:00 4 57 0.09 0.02 0.06 

4 10/9/2017 3:00 10/9/2017 5:00 2 16 0.02 0.01 0.01 

5 10/9/2017 10:00 10/9/2017 15:00 5 5 0.15 0.03 0.09 

6 10/11/2017 17:00 10/11/2017 18:00 1 50 0.02 0.02 0.02 

7 10/12/2017 1:00 10/12/2017 8:00 7 7 0.13 0.02 0.03 

8 10/14/2017 2:00 10/14/2017 6:00 4 42 0.04 0.01 0.02 

9 10/24/2017 12:00 10/24/2017 16:00 4 246 0.39 0.1 0.28 

10 10/26/2017 10:00 10/26/2017 11:00 1 42 0.01 0.01 0.01 

11 10/29/2017 2:00 10/29/2017 23:00 21 63 2.77 0.13 0.57 

12 10/30/2017 3:00 10/30/2017 8:00 5 4 0.1 0.02 0.03 

13 11/5/2017 2:00 11/5/2017 3:00 1 138 0.01 0.01 0.01 

14 11/5/2017 13:00 11/5/2017 17:00 4 10 0.04 0.01 0.02 

15 11/7/2017 15:00 11/7/2017 23:00 8 46 0.58 0.07 0.13 

16 11/13/2017 7:00 11/13/2017 11:00 4 128 0.07 0.02 0.02 

17 11/16/2017 3:00 11/16/2017 9:00 6 64 0.13 0.02 0.06 
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Table 4. Rainfall Events and Statistics During Monitoring Period (non-CSO Events Grayed Out) 

 
 
 
 

NO 

 
 
 
 

Start Time 

 
 
 
 

End Time 

 
 
 

Duration 
(hrs) 

Dry 
Time 

Before 
Storm 
(hrs) 

 
 
 
Rainfall 

(in) 

 
 

Ave 
Intensity 

(in/hr) 

 
Max 

Hourly 
Intensity 

(in/hr) 

18 11/16/2017 14:00 11/16/2017 15:00 1 5 0.01 0.01 0.01 

19 11/18/2017 15:00 11/18/2017 19:00 4 48 0.11 0.03 0.05 

20 11/19/2017 1:00 11/19/2017 8:00 7 6 0.17 0.02 0.07 

21 11/19/2017 22:00 11/19/2017 23:00 1 14 0.02 0.02 0.02 

22 11/22/2017 8:00 11/22/2017 10:00 2 57 0.05 0.03 0.04 

23 11/30/2017 22:00 12/1/2017 0:00 2 204 0.03 0.02 0.02 

24 12/5/2017 14:00 12/5/2017 15:00 1 110 0.01 0.01 0.01 

25 12/5/2017 19:00 12/5/2017 23:00 4 4 0.3 0.08 0.11 

26 12/9/2017 10:00 12/9/2017 22:00 12 83 0.32 0.03 0.06 

27 12/12/2017 13:00 12/12/2017 14:00 1 63 0.01 0.01 0.01 

28 12/14/2017 1:00 12/14/2017 8:00 7 35 0.07 0.01 0.02 

29 12/15/2017 15:00 12/15/2017 19:00 4 31 0.1 0.03 0.04 

30 12/18/2017 3:00 12/18/2017 4:00 1 56 0.01 0.01 0.01 

 
 
 
6.1.3 Selection of Calibration Storms 

 
For purposes of model calibration, three wet-weather events were selected to be 
representative of both typical and extreme rainfall events. Three storm events (10/29/2017, 
11/7/2017 and 12/5/2017) were selected for model calibration based on their size, intensity 
characteristics, and duration; these storms are highlighted in orange in Table 4. As shown 
in Table 5, the three events selected for calibration (highlighted in yellow) represent a range 
of rainfall statistics, while generally ranking in the top four of the thirteen CSO-causing 
storms for each statistical parameter rainfall depth, average intensity, and maximum 
intensity. 
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Table 5. Ranked Statistics for Monitoring-Period Storms (Calibration Events Highlighted) 

 

 
Rank by 

Parameter 

 

 
Duration (hrs) 

 
Rainfall 

Depth (in) 

 
Average 

Intensity (in/hr) 

 
Max Intensity 

(in/hr) 

1 21 2.77 0.13 0.57 

2 8 0.58 0.10 0.28 

3 7 0.39 0.08 0.19 

4 6 0.30 0.07 0.13 

5 5 0.23 0.06 0.11 

6 5 0.17 0.03 0.09 

7 4 0.15 0.03 0.07 

8 4 0.13 0.03 0.06 

9 4 0.10 0.02 0.04 

10 4 0.10 0.02 0.04 

11 4 0.05 0.02 0.03 

12 2 0.04 0.01 0.02 

13 2 0.02 0.01 0.01 

 
 
 
6.1.4 Calibration-Period Precipitation Compared to Typical Year 

 
The Typical Rainfall Year was selected by PVSC as the 5-minute record from 2004 at 
Newark International Airport (EWR) which is located 20 miles south west of Fort Lee. 

 
The distribution of Typical Year (2004) rainfall totals are displayed in Figure 5 as blue 
circles. The distribution of 2017 rainfall totals during the flow monitoring period, are presented 
as black circles. The figure shows that the wet-weather events selected for calibration (red 
circles) did capture the range of event statistics from the 2004 Typical Year rainfall record. 
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Figure 5. Rainfall Total Comparison during Typical Year 
 
 
 
 

6.2 Dry-Weather Flow Calibration 

6.2.1 Average Sanitary Flow and Ground Water Infiltration (GWI) 
 

Dry weather flow (or sanitary flow) was calculated on a per-subcatchment basis. Dry 
weather flow was modeled as time-variable flow, simulating the typical diurnal nature of 
sanitary flow. Diurnal variations in sanitary flow were estimated using the monitoring data. 
For each monitored Pump Station drainage area, a diurnal curve was established by 
averaging the hourly flows of all recorded dry weather weekdays and dividing by the total 
average daily dry weather flows. Dry weather days were defined as 2 days (48 hours) after 
rainfall ended. Because one of the calibrated storm events occurred on a weekend, a 
weekend curve was also calculated. Daily patterns and calibration results can be found in 
Appendix H. 

 
Each monitored drainage area was assigned a per-capita wastewater flow based on the 
population. Each person was assigned 100 gallons per day. The remaining flow was dry 
weather ground water infiltration (GWI). Population data from 2010 was downloaded from 
NJ Census dataset and population was added to account for the new Hudson Lights 
development. This data is summarized in Table 7. 

 
Even during dry weather, the Fort Lee collection system collects GWI from the influent 
sewer system. On average, less than half of total flow is GWI. 

 
Table 6. Regulator Drainage Area Properties 
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Regulator 

 
Population 

Average Dry 
Weather Flow 

(MGD) 

Assumed 
Sanitary 

Flow (MGD) 

Average 
GWI (MGD) 

Lower Main 2,532 0.64 0.25 0.39 

Palisades 9,101 1.23 0.91 0.32 

Bluff Rd 12,094 1.83 1.21 0.62 

BCUA-1 3,471 0.52 0.35 0.18 

BCUA-2 7,757 2.01 0.78 1.23 

Total(1) 34,955 6.23 3.5 2.73 
(1)https://www.census.gov/quickfacts/fact/table/fortleeboroughnewjersey/POP010210#POP010210 

 
 
 

Average dry-weather patterns were developed for both weekdays and weekends. BCUA- 
1 was assigned the same pattern as Bluff Road, while BCUA-2 was assigned the average 
pattern as Palisades and Lower Main. 

 
During the 2017 flow monitoring period, the total average flow at Bluff Roads decreased 
by 0.75 MGD from the previous 2006 calibration. The flow monitoring firm that performed 
the metering stated: 
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“The original flows recorded from the Bluff Road Pump Station monitoring site 
in 2006 were increased 60% to accommodate what was believed to be 
upstream contributing flows from meters deployed on the same project. It was 
suspected that the flow recorded was faulty, either by the monitoring location 
or the recording meter itself. The closed pipe meter used in 2006 is no longer 
in use with our company. 

 
The flow monitoring performed in 2017 at the Bluff Road Pump Station utilized 
the same type of meter but different manufacturer of meter to record flows 
passing through the closed pipe pump discharge line. The original flows 
recorded in 2006 appear to be close to the same flows recorded in 2017. The 
flows from 2006 should not have been increased from what was originally 
recorded.” 

 
Thus the new flow-metering data is correct. The model was adjusted accordingly. 

 
6.2.2 Monthly Variation of Dry-Weather Flow 

 
BCUA flow-metering data collected between March and August 2017 indicated a seasonal 
variation in the total flow. Because the sanitary flow remains a constant 100 gallons per 
day per capita, the seasonal variation is attributable to ground water infiltration (GWI) into 
the sewer system. Figure 6 presents the monthly variation of the total flow, together with 
the sanitary and GWI components. These monthly variations are based upon measured 
flow data at the Lower Main PS, the Palisades PS, the Bluff Road PS, at BCUA-1, and at 
BCUA-2. 

 

Figure 6. Monthly Variation in Total Dry Weather Flow, with Sanitary and GWI Components
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6.2.3 Dry-Weather Flow Calibration Results 
 

The Fort Lee model was calibrated to seven days dry weather period from September 22 
to September 29, 2017 including weekday and weekend. Figure 7 presents a comparison 
of the measured and modeled dry-weather flow at the Bluff Road, Palisades and Lower 
Main flow-metering locations. As shown in Figure 7, the model accurately represents the 
dry-weather flows at each location. In addition to compare flow metering data, the model 
was also verified by the BCUA meters. Validation results indicate that there is a good 
match between measured and modeled sanitary flow as well. Additional time series plots 
for validation are presented in Appendix H.  
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Figure 7. Dry-Weather Flow Calibration Results 
 
 

 

6.3 Wet-Weather Calibration 

The accuracy and performance of a hydraulic model is measured by its ability to reproduce 
the actual systems response to rainfall performance it is simulating. A calibration and 
verification process involves a selection of simulation events. Events were selected that 
were representative of both typical and extreme rainfall events.  

 
The model calculations of overflow occurrence were compared with the observed overflow 
data. If an overflow occurred the volume and peak flow of the overflow was compared. 

 

6.3.1 Modification of Model Parameters for Wet-Weather Calibration 
 

Appendix F provides, for each modeled subcatchment, the as-modeled characteristics 
such as area (acres), effective basin width, imperviousness, slope, Manning’s n 
roughness, initial abstraction loss (a.k.a. “depression storage” required for runoff), and 
Horton parameters for pervious-area infiltration. Modification of model parameters involved 
adjustment of some catchments for slope (based on available topographic information) 
and effective basin width (a dimensional parameter varying by catchment that represents 
how quickly runoff from the catchment reaches the sewer system; where the catchment 
contains unmodeled drainage features, the value has more to do with matching observed 
flows than with the actual catchment dimensions). 
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In addition, some catchments were adjusted for initial abstraction loss (a.k.a, “depression 
storage”), which represents the depth of rainfall required to “wet” the surface before runoff 
can occur. Literature values* for this parameter vary considerably, but generally indicate 
values of 0.05 to 0.15 inches for impervious surfaces, and values of up to 0.5 inches for 
lawn/grassy surfaces. Table 8 presents, for the runoff surfaces modeled, the initial model 
values and the adjusted model values; as shown, the adjusted values are much closer to 
the literature values cited. 

 
*https://udfcd.org/wp-content/uploads/uploads/vol1%20criteria%20manual/06_Runoff.pdf 

 

Table 7. Adjusted Model Values Related to Model Calibration 
 

Runoff 
Surface ID Description Initial Loss Value (inch) 

Before Re-Calibration 
Initial Loss Value (inch) 

After Re-Calibration 

1 Impervious 0.003 0.01 

10 Impervious_nolosses 0.00 0.01 

11 Imperv_LM 0.05 0.10 

12 Imperv_LM_noloss 0.05 0.10 

2 Pervious 0.05 0.10 

22 Pervious_LM 0.05 0.10 

33 I&I 0.51 1.02 

44 I&I_BR 0.05 0.10 

55 I&I_BR06 0.05 0.10 

 
 
 
6.3.2 Wet-Weather Calibration Criteria 

 
The model was evaluated through the application of individual storms. The primary criteria 
was correctly matching the occurrence of overflows. Next, Fort Lee used the standard 
Wastewater Planning Users Group (WaPUG) Code of Practice for the Hydraulic Modeling 
of Sewer Systems which was applied for Volume (+20% to -10%) and Peak Flow (+25% 
to -15%). 
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6.3.3 Wet-Weather Calibration Results 

 
Precipitation measured at Teterboro Airport was used in wet weather calibration. As 
described in section 6.1.3, three storm events were selected as calibration events. The 
largest event of three happened on October 29, 2017 was a 2.77 inches storm with a 
duration of 21 hours, the remaining events were less than one inch. Since the weather was 
dry during flow monitoring period, the model was not validated with additional events. 
Instead, model was validated with other storm events during different time period as 
discussed in Section 6.4.  Observed data and model results for wet weather calibration are 
compared in two ways: time series plot of observed and modeled data, and scattered one 
to one plot per WaPUG calibration guidelines. Time series plots for calibration/validation 
at all meters are provided in Appendix H.  
 
One to one plots for modeled versus observed volume and peak flow at upstream of each 
pump station are shown in Figure 9 and 10, respectively. As shown in the figures, the 
model predicted volumes are within or very close to the calibration guidelines. The overall 
agreement between observed and modeled is good at all meter locations for all calibration 
events. For the peak flow comparison, modeled peak flows are out of the range for one 
event at Palisades and Lower Main, but the overall agreement is good for other events.  
 
 

 
 

Figre 9. Observed vs. Modeled Volume at Upstream of Each Pump Station 
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Figure 10. Observed vs. Modeled Peak Flow at Upstream of Each Pump Station 
 

 
 

 
Figure 11 and Figure 12presents  comparisons of the observed and model predicted CSO 
volumes and peak flow rates during each of the three calibration events at each of overflow 
structures.As shown in Figure 11, the model accurately predicts the total volume of CSO 
for each overflow event at each location during the calibration period. For the one large 
storm that occurred during the calibration period, the model matches the observed volume 
very closely at all locations. For the smaller CSO events less than 1 MG, small differences 
do exist between the model prediction and the observed data but they are not significant 
next to the other events. Figure 12 presents a similar analysis for overflow peak rates. The 
model predicted peak flow rates are slightly outside of the acceptable range when the CSO 
volumes are small, but the peak flow is well predicted for the large CSO event at Bluff 
Road.  

 

 
 
 

In order to accurately predict the flow metering observations, the local precipitation data is 
important especially in CSO areas where overflow and runoff maybe  sensitive and 
localized. The local rainfall pattern, in some instances, was likely different from the 
precipitation distribution used in the calibration from the rain gauge data. This could be 
improved if radar rainfall was applied in calibration/validation. Radar rainfall data has 
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higher resolution spatially and temperately in comparison with the rain gauge data. Other 
possible reasons for the differences of volume and peak flow between observed and 
modeled data could be due to inaccurate flow meter data, lack of detailed modeling of 
complex sewer system, and difficulties both in metering and modeling short term 
parameters such as peak flow rate. . In general, the calibration/validation results indicate 
that the overall agreement between modeled and observed data is satisfactory.  
 
 

 

 
Figure 11. Observed vs. Modeled Overflow Volume  
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Figure 12. Observed vs. Modeled Overflow Peak Rate  
 

6.4 Extended-Period Model Validation 

Flow-metering data from BCUA, which was available from March through August 2017, 
reflects the overall contribution of flow from Fort Lee. This BCUA flow-metering dataset 
provides an independent model validation of the calibrated Fort Lee sewer-system model. 
Therefore, the Fort Lee sewer-system model was run for the extended period of March 
through August to enable a comparison of the model predictions to the BCUA flow- 
metering data. Because overflows do not occur in the BCUA interceptor, calculating the 
peaks of events and total volume is important. Due to the lack of sizable storm events 
available for calibration during flow monitoring period, the model was validated with 
extensive storm events at BCUA metering sites where flows exit Fort Lee to BCUA 
interceptor. Six storm events were selected from Teterboro Airport rain gauge data during 
2017 for model validation. These events are different from calibration events and they 
covers various rainfall volume, intensity and duration. Detailed information about validation 
events are shown in Table 8. To summarize model validation results, modeled and 
observed total volumes and peak flows are compared using one to one plots shown in the 
Figure 13 and 14, respectively. The May 5, 2017 event for Meter 21 is not included in the 
validation because of missing data, Time series plots can be found in Appendix H. The 
figures show that in general there is a good agreement between the modeled and the 
metered volume, and peak flow rates are accurately predicted by the model for all 
validation events. The validation results indicate that the model has a good representation 
of Fort Lee’s sewer system and it can be served as a basis to evaluate CSO reduction 
alternatives on planning level.  
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Table 8. Model Validation Storm Events 

 
 
 

 
Figure 13. Observed vs. Modeled Volume for BCUA Meters 
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Figure 14. Observed vs. Modeled Peak Flow Rate for BCUA Meters
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7 Sensitive Areas Review 

The report entitled “Identification of Sensitive Areas” prepared by the Passaic Valley 
Sewerage Commission on behalf of the New Jersey CSO Group presents the Sensitive 
Area review for members of that group including Fort Lee. This will serve as a summary of 
the finding of that report as they relate to Fort Lee. 

 
The USEAP CSO Policy “expects a permittee’s long-term CSO control plan to give the 
highest priority to controlling overflows to sensitive areas.” The CSO Control Policy states 
the following six criteria for defining an area as a “Sensitive Area” include: 
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1. Designated Outstanding National Resource Waters; 

2. National Marine Sanctuaries; 

3. Waters with threatened or endangered species and their habitat; 

4. Waters with primary contact recreation; 

5. Public drinking water intakes or their designated protected areas; and 

6. Shellfish beds. 
 

The CSO Control Policy states that if Sensitive Areas are present and impacted, the LTCP 
should include provisions to: 

 
• Prohibit new or significantly increased overflows; 

• Eliminate or relocate overflows wherever physically possible and economically 
achievable; 

• Treat overflows where necessary; and 

• Where elimination or treatment is not achievable, reassess impacts each permit 
cycle. 

 
Sensitive Areas should be considered prior to the evaluation of CSO control alternatives. 
This allows a CSO community to identify and estimate costs for controls that could 
eliminate or relocate CSOs from Sensitive Areas where pollutant loadings pose a high 
environmental or public health risk and where control efforts should be focused. The cost 
of these controls can then be considered, along with the community’s financial capability, 
to evaluate cost-effective controls for all of the receiving waters. 

 

7.1 Requirements of the NJPDES Permits 

The NJPDES permits indicate that the permittee’s LTCP shall give the highest priority to 
controlling overflows to sensitive areas. The NJPDES Permit further states that “Sensitive 
areas include designated Outstanding National Resource Waters, National Marine 
Sanctuaries, waters with threatened or endangered species and their habitat, waters used 
for primary contact recreation (including but not limited to bathing beaches), public drinking 
water intakes or their designated protection areas, and shellfish beds.” 

 
The NJPDES Permits indicate that if Sensitive Areas are present and impacted, the 
following requirements will apply: 

 
• Prohibit new or significantly increased CSOs. 

• Eliminate or relocate CSOs that discharge to sensitive areas wherever physically 
possible and economically achievable, except where elimination or relocation 
would provide less environmental protection than additional treatment. 
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• Where elimination or relocation is not physically possible and economically 

achievable, or would provide less environmental protection than additional 
treatment, the permittee shall provide the level of treatment for remaining CSOs 
deemed necessary to meet WQS for full protection of existing and designated 
uses. 

 

7.2 Assessment of Sensitive Areas 

The six criteria for Sensitive Areas identified in the CSO policy were evaluated for the 
waterbodies affected by Fort Lee’s CSO’s in the Study Area including reaches upstream 
of the CSOs. Special consideration was given to areas downstream and within the tidal 
influence of the CSOs, as any potential Sensitive Areas within hydraulic proximity to 
outfalls may be impacted by their discharge. 

 

7.3 Methodology 

In order to develop a comprehensive understanding of the presence of designated 
Sensitive Areas within the Study Area, multiple strategies were used to complete these 
investigations including searching online data resources, sending letters to regulatory 
agencies and environmental organizations, and conducting an observation survey. The 
outcome of this effort is discussed in PVSC’s report. The goal of this multi-faceted 
approach was to gain a thorough understanding of the presence of factors that may be 
considered for the determination of potential Sensitive Areas to support the development 
of future CSO control alternatives. 

 

7.4 Online Database Searches 

An abundance of information is available online regarding the waterbodies in the Study 
Area. The following entities and on-line databases were searched for information related 
to Sensitive Areas within the Study Area boundary: 

 
• National Oceanic and Atmospheric Administration (NOAA) 

o NOAA 2017 Environmental Sensitivity Index Maps 

• United States Environmental Protection Agency 

o Anti-degradation Policy - Outstanding Natural Resource Water 

• United States Fish and Wildlife Service (USFWS) 

• New Jersey Department of Environmental Protection (NJDEP) 

• Office of National Marine Sanctuaries 
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7.5 Summary of Sensitive Areas 

A comprehensive review of online databases, correspondence with regulatory agencies, 
direct observations, and local environmental organizations was conducted to identify 
potential Sensitive Areas impacted by CSO’s within the Study Area. There are no 
Outstanding Natural Resource Waters, National Marine Sanctuaries, Drinking Water 
intake areas or Shellfish Beds in the Fort Lee affected area of the Hudson River. There 
were also no sensitive areas identified as it is related to waters with threatened or 
endangered species and their habitats. The Atlantic and Shortnose sturgeon populations 
in the Hudson River have both been successfully recovering since the species have been 
listed as endangered, and the coinciding improvements in water quality since the 1970s 
have had a positive impact. The current level of CSO discharge is not preventing the 
recovery of a healthy adult sturgeon population for either species. 

 
For the Hudson River the Atlantic and Shortnose Sturgeon critical habitats extend 
throughout the river including the area of Fort Lee. Both species are susceptible to 
environmental contamination due to their benthic foraging behavior and long life span. A 
total of 15 CSO outfalls, including Fort Lee’s two outfalls, discharge to the Hudson River 
and were further reviewed to determine if there are any impacts on the Sturgeon. Three 
documents were reviewed to assess the status of the sturgeon on the Hudson River: 

 
• Appendix B in the PVSC report presents a Status Review of Atlantic Sturgeon by 

NOAA. This study concluded that commercial bycatch and decades of prior 
environmental degradation are the biggest threats to Atlantic sturgeon recovery in 
the New York Bight. The water quality in the Hudson River and New York Bight 
has improved in recent decades, and no longer appears to present a significant 
threat to Atlantic Sturgeon recovery. 

• Appendix D of the PVSC report presents a separate review of the available 
published scientific articles, reports, and data by GLEC specifically examining the 
impact of human enteric pathogens to find any specific effects on Atlantic sturgeon. 
The study concludes that Atlantic sturgeon survival and recovery is likely not 
affected by exposure to human pathogens. 

• Appendix E of the PVSC report says that the adult population of Shortnose 
sturgeon in the Hudson River has also been increasing at rates higher than those 
expected by recovery criteria according to the population research study 
“Recovery of a US Endangered Fish” by Cornell University. Shortnose sturgeon 
population estimated in the late 1990s had increased more than 400% from the 
1970s estimates, and mainly in the adult segment of the population. The estimate’s 
results suggest the current level of habitat protection is adequate toward growing 
and maintaining healthy sturgeon population. 

 
From these studies and conclusions, these areas are not considered sensitive areas as 
they relate to the Sturgeon. 
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In addition, the NJDEP issued a letter on September 20, 2018 identifying Fort Lee’s outfalls 
discharging either directly or indirectly to the Hudson River which is potential habitat for 
the Atlantic and Shortnose Sturgeon. 

 

8 CSO Analysis and Extended Period Simulation 

Newark rainfall gauge record was used for the Baseline simulation. System improvements 
will be evaluated based on these results. Table 9 displays the number of overflow events 
and volume for each outfall. Bluff Road regulator which discharges to Outfall 001 is the 
main contributor to CSO in Fort Lee with 20 more overflow events and 6 times more CSO 
discharge. Every event that Outfall 002 discharges, Outfall 001 discharges. 
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Table 9. 2004 Baseline without System Improvements 
 

 
 

The 2004 Baseline was run with the re-routing and upgrade of the Lower Main Pump 
Station which was done in 2017. The Lower Main Pump Station was upgraded and an 
extension was added to the existing force main to reroute flows directly to the BCUA 
Interceptor. In the original configuration flow from the Lower Main was routed to the 
Palisades Terrace Pump Station and then to the BCUA Interceptor. Due to two large 
developments requesting to tie into the municipal sanitary system in the Lower Main Pump 
Station drainage area and a lack of capacity at the Palisades Terrace Pump Station, it was 



Sewer System Characterization Report for the Borough Of Fort Lee, New Jersey 
Borough of Fort Lee 

June 29, 2018, Revised March 12, 2019, Revised September 27, 2019, July 30, 2020  | 37 

 

 

 
determined that the Lower Main Pump Station needed to be upgraded. The Lower Main 
Pump Station now has three sewage pumps (with one in a standby service) each having 
a capacity of 1,500 gpm for single operation and 866 GPM for two-pump operation. It was 
also determined that an extension had to be added to route flows from the LMPS directly 
to the BCUA Interceptor. A 10’’ ductile iron extension was added starting at the existing 
12’’ force main on Old Palisades Avenue and running to the point of discharge at the BCUA 
Interceptor on Lewis Street. The new pipe route is shown on Figure 11. The total length of 
the new force main is 4,700 feet. 

 
With the new pump station Outfall 002 discharges are reduced by 16 events and about 7 
MG. Table 10 displays the results of the Baseline results with the system improvements. 

 
 

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 10. 2004 Baseline with System Improvements 
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In the combined sewer area of Fort Lee approximately 57 MG of rain water is collected in 
the combined sewers and is discharged to the Hudson River at the CSO outfalls, 
Approximately 258 MG is either infiltrated to the ground or is transpired back to the 
atmosphere as water vapor. In the separated area approximately 390 MG is discharged 
as stormwater and 944 MG is infiltrated or transpired. This water budget is provided in 
Figure 12. 

 

Figure 12. Water Budget from the 2004 CSO Simulation 
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Appendix A 
Summary of 2017 Flow 
Monitoring Data 
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Appendix B 
CSO Drainage Areas in 
Fort Lee 
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Appendix C 
Bluff Road Overflow 
Log 
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Appendix D 
Summary of Reported 
Sewer Back-Ups / Odor 
Complaints 
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Appendix E 
Sewer Service Area of 
Proposed Sampling 
Location at Linwood 
Avenue and Main Street 
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Appendix F 
Subcatchment Surface 
Characteristics and 
Regulator 
Subcatchment 
Properties 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-1
 

  

S
ew

er
 S

ys
te

m
 C

ha
ra

ct
er

iz
at

io
n 

R
ep

or
t f

or
 th

e 
B

or
ou

gh
 O

f F
or

t L
ee

, N
ew

 J
er

se
y 

B
or

ou
gh

 o
f F

or
t L

ee
 

  



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-2
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
2 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-3
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
3 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-4
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
4 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-5
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
5 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-6
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
6 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-7
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
7 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-8
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
8 

     

 



Ju
ne

 2
9,

 2
01

8,
 R

ev
is

ed
 M

ar
ch

 1
2,

 2
01

9,
 R

ev
is

ed
 S

ep
te

m
be

r 
27

, 2
01

9,
 J

ul
y 

30
, 2

02
0 

 | 
F

-9
 

M
s.

 S
us

an
 R

os
en

w
in

ke
l 

S
ep

te
m

be
r 

16
, 2

01
9 

P
ag

e 
9 

     

 



Sewer System Characterization Report for the Borough Of Fort Lee, New Jersey  

Borough of Fort Lee 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
Meter Site Information 
Log Sheets 
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Model 2150 ISCO Flow Meter 
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Appendix H 
Model Calibration 
Results 
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Average Diurnal Patterns: Weekday vs Weeken
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Part 1. Model Calibration Results 
Event 11- 2.77 in on 10/29/2017 

Bluff Road 
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Event 11- 2.77 in on 10/29/2017  

Palisades 

 

 
 
 
 
 

 
Event 11- 2.77 in on 10/29/2017  

Lower Main 
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Event 11- 0.58 in on 11/07/2017 

Bluff Road 
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Event 11- 0.58 in on 11/07/2017 

Palisades 
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Event 11- 0.58 in on 11/07/2017 

Lower Main 
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Event 25- 0.58 in on 12/06/2017 

Bluff Road 
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Event 25- 0.58 in on 12/06/2017 

Palisades 
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Event 25- 0.58 in on 12/06/2017 

Lower Main 
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Part 2. Model Validation Plots  
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