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NBC Water Quality Improvements 
and Monitoring Efforts 
·Bacteria reductions via Combined Sewer Outfall 

Abatement Program 

·Nitrogen reductions at wastewater treatment facilities 
(WWTFs) and impacts on bay conditions 

·Benthic video surveys 
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Combined Sewers 
·Combined Sewer System - all f low, 

including domestic sewerage, industrial 
waste, and rainwater all f low into the 
same pipe  
· Legacy of historical sewer system 

 

·Overflows occur when stormwater 
overwhelms capacity of sewer pipes 
·Excess combined sewage discharges into local 

rivers 
 

·Public health & water quality issues 
 

·CSOs are source of fecal coliform to 
receiving waters.  



PHASE I (2001 ɀ  Oct 2008)  
Å26 ft diameter deep rock tunnel  

Å3+ mile long, 300 ft. below ground 

Å62 MG design capacity 

PHASE II (2012 ɀ 2015) 
ÅWoonasquatucket & Seekonk River 

interceptors constructed to transport 
f low to the CSO tunnel  

ÅTwo sewer separations  
ÅConstructed wetlands facility in 

Central Falls 

Phase III  
ÅDesign and approval  
ÅDeep rock tunnel to Bucklin Point  

 

 
 

 

 

CSO Abatement Project:  
3 Phases - ~$1.2 Billion 



Upper Bay Bacteria Monitoring 
· 20 NBC Bay monitoring stations in Seekonk 
ÁÎÄ 0ÒÏÖÉÄÅÎÃÅ Ȱ2ÉÖÅÒÓȱ ɀ Head of the 
estuary 
· 6 sites in Seekonk River 

· 14 sites in Providence River 
· 8 sites in Upper Providence River 

· 6 sites in Lower Providence River 

·Biweekly throughout year for fecal coliform 
bacteria  

·Pre CSO Abatement (June 2004 ɀ Oct 2008) 

·Post CSO Abatement (Nov 2008 ɀ Sept 
2016) 

·Dry day ɀ <0.1 inches rainfall 3 days prior 

·Wet day ɀ >0.1 inches rainfall 3 days prior  

 

·Why monitor? ɀ what impact do large 
scale infrastructure projects have on 
water quality in the bay?  
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ÅMay 2011: Conditional Area A, closed after 0.8 inch of rainfall, up 
from 0.5 inch. Conditional Area B closed after 1.5 inches of 
rainfall, up from 1.0 inch 
 
Å2 most southern monitoring stations  have shown results in 

compliance with shellfishing standards in 3 of the past 4 years 
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Nitrogen and Hypoxia 
ÅPhytoplankton & algae blooms 

ÅBlooms decompose, bacteria 

consume dissolved oxygen  

ÅHypoxia (<2.9 mg/L DO) 

ÅAnoxia (0.0 mg/L DO) 

ÅOther factors contributing to  

hypoxia: 
ÅWeather - hot, calm summer  

periods 

ÅStratification 

ÅFreshwater flows 

ÅReduce anthropogenic nitrogen  

to reduce hypoxia? 

ÅFish kill in Greenwich Bay 2003 accelerated plans by RIDEM to initiate N 

reductions at WWTFs ï GOAL = 50% reduction 

 

 

 

Image credit: Pew Trusts 



Biological Nutrient Removal (BNR) 

Fieldôs Point 

ÅIntegrated Fixed Film Activated Sludge 

(IFAS) ï Largest in the world! 

Å5 mg/L Permit limits in effect  

May 2014 

 

Å Optimize conditions for nitrification and denitrification 

Å NBC Permit limit (5 mg/L) in effect May ï October 

Total NBC Upgrade Cost: $44 Million 

Bucklin Point 

Å Initial upgrades completed in 2006 

Å 5 mg/L limit in effect July 2014 



BNR online 



Nitrogen Reductions Realized 

Data includes 11 WWTFs: 

 

Burrilville  

Cranston 

East Greenwich 

East Providence 

NBC (Fieldôs Point & Bucklin Point) 

Smithfield 

Warren 

Warwick 

West Warwick 

Woonsocket 


