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How are we adapting system monitoring 
to meet future challenges?

• Background 
• Current System Monitoring
• Current and Future Challenges
• Path Forward



• System constructed between 1850s and 
1960s

• Serves 100,000 people in 3 communities
• 75 MGD Wastewater Treatment Plant
• 350 miles of pipe (6-in to 96-in.)
• 29 pumping stations
• 74 regulators flowing to 27 outfalls
• 4 dams and 1 hurricane barrier??!

• Outfalls susceptible to tidal/tailwater 
conditions and stormwater flows from 
partially separated areas

New Bedford Collection System Stats



CSO Monitoring Approach
1990s-2018 CSO Block Program
• Blocks used to determine CSO

activation
2018-2020 Pilot Study (5 meters)
• Evaluated types of meters

• Area velocity meters
• Level meters

• Evaluated meter locations and 
installation approaches
• Outfalls
• Regulators
• Field conditions

• Study concluded water level 
meters located at CSO 
regulators most effective
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CSO Monitoring Approach  
• Since 2020: 

• 37 water level meters
• 2 rain gauges

• In 2022: 
• 20 additional meters 
• 1 additional rain gauge

• Monitors frequency and magnitude of 
CSO activation

• Digital Twin for near-real time data 
analysis

Balanced approach using SWMM model, water level 

and weir/pipe equations



Where Are We Now?
• Finding issues and challenges!
• Data analysis

• Weirs equations vs. blocks vs. model
• Regulator data – old!

• 20 additional meters and a rain gauge 
planned

• Model Assessment
• Fine tuning needed to bring it to where we 

can use it for stuff other than high level 
planning



Where Are We Now? (Cont.)
• In the midst of digital twin implementation

• CMMS integration
• Reporting
• Real time comparison
• Alarms and trending

• Real Time Notifications!!!!!
• 314 CMR 16
• Trying to figure out how to navigate this



Issues With Remote System Monitoring
• Expensive to implement
• Meter malfunctions and meter 

communication issues
• Technical staff needed to review 

data and manage the system
• One size doesn’t fit all and not all 

locations may be able to be 
metered

• System configuration may impact 
meter placement

Notch in weir wall

Downstream 
Gate



Issues With Remote System Monitoring



What is the Truth?
• How do we know an overflow actually occurred?
• What is the real overflow duration/volume?
• Answers are: It depends…
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What is this costing?
• Total Current Cost: ~ $200,000 per year

• Is it worth the cost?  We think so!  Limited staff and more 
proactive system maintenance allow the City to meet all of 
its CWA mandates

• Potential for future capital cost savings on larger scale 
CSO and system improvements projects

• Future Costs: $500,000 to $600,000 annual and upwards 
of $1M depending on Right to Know law!!  



Future Challenges
• Regulatory
• System Information
• Data Quality 
• Operations
• Climate Change



Regulatory Challenges
• Massachusetts Right-to-know Law

• 314 CMR 16.00: Notification Requirements to 
Promote Public Awareness of Sewage Pollution

• Final regulations released January 7, 2022

• Requires (among other things….)
• Real-time notification and accurate reporting
• Staffing – need qualified staff to review data at 

all hours
• Accurate data and volume estimates

• Division of Marine Fisheries



Climate Change and Alerts
• Urban Inland flooding

• Flooding of basements in New York due 
to historic 1-hour rainfall total on 9/1/2021

• Meter in New Bedford showed potential 
flooding at meter in system

• Provide alerts for potential basement 
back-ups and street flooding



Data Analytics
• Predictive analysis with radar analysis

• Real-time system operations

• Automated Reporting
• Continuous model validation
• Use results document to document system improvements 

effectiveness – help support rate increases and plan buy-
in.  



Summary

in is a 

• Not one size fits all..  Every community is 
different..   

• Not so easy to implement.. 
• Right to Know – what we want to do vs. 

what law requires us to do…
• We have a plan that addresses a wide 

range of issues using a single tool – but be 
flexible!!

• Mostly cost-effective solution for proactive 
system management.  Right to know 
burden??  

• Regulatory and leadership buy-in is a must 
– ability to document results and get rate 
increases

• Development of integrated strategies 
based on our needs

• Establish strong program management
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Questions?  

20




