
Why Does NBC Monitor Water Quality in the 
Providence River Estuary? 

Monitoring provides data to document water quality changes associated 
with NBC's construction projects and WWTF upgrades 

 

• Tributary River & Providence River Estuary Bacteria Monitoring  
• Capture effects of CSO discharges on tributary rivers and receiving 

waters in the NBC Service Area  
 

• Tributary River & Providence River Estuary Nutrient Monitoring 
• Capture changes in receiving waters nutrient concentrations post-

total nitrogen reductions  
 

• New monitoring programs are developed as more comprehensive 
metrics are needed to make informed decisions with guidance from the 
findings of research institutions 
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Narragansett Bay Commission 

Narragansett Bay Commission (NBC) Mission:  
To maintain a leadership role in the protection and 

enhancement of water quality in Narragansett Bay and 
its tributaries by providing safe and reliable wastewater 
collection and treatment services to its customers at a 

reasonable cost. 

Acknowledgements: Thank you to the NBC EMDA Monitors who collect all monitoring data for us to analyze.  
Thank you to NBC Engineering Department for printing assistance. 

      Bacteria (2004 – present) 
• 23 River stations sampled weekly 
• 20 Bay stations sampled twice a month 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
•Fecal coliform sampled at all stations  
•Subset sampled for Enterococci 

 
 
 

 
 
 
 
 
 
 

 
 
 

 

What WWTF changes are contributing to changes 
in the Providence River Estuary? 

 

• Nitrogen loadings to Narragansett Bay watershed have decreased by 
over 50% in recent years per the 2004 RI Nutrient Mandate in 11 
Providence River Estuary Wastewater Treatment Facilities  (WWTFs) 
(Figure 1)  

• Similar nutrient reductions enacted by other WWTFs in the 
Watershed 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
• Bacteria concentrations in the Providence River have dropped 

dramatically following Phase I of the NBC CSO Abatement Project 
• 62-million gallon capacity underground tunnel for storing wet 

weather combined sewer overflow (CSO) flows during storm 
events. Flows then receive full advanced secondary wastewater 
treatment.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

All data available on: http://snapshot.narrabay.com or via e-mail at: snapshot@narrabay.com  
for further analysis 

   Surface Mapping   
   (2004 – present)  
 
• Collected weekly 

 
• Continuous surface 

water quality data 
collected during 
routine surveys 
 

• Parameters: 
temperature, salinity, 
DO, pH, and chl a 

 

NBC Receiving Waters Monitoring 

How Do We Monitor Water Quality in Narragansett Bay? 

   Fixed Site Buoys (2003 – present) [Bullock Reach & Phillipsdale Landing] 

 
 
 
 
 
 
 
 

What have we learned from our monitoring?  
 

Comprehensive monitoring results are an excellent tool in evaluating 
the impacts of water quality improvement projects. 

• Since NBC TN loading reductions of around 84%,  DIN levels in the 
Bay have dropped with more stations in the “Good” category 
(Figures 1 and 4) 

• 50% reduction of TN has been achieved 
• Bacteria levels in the Bay meet primary contact criteria 61% of the 

time after CSO Phases I and II  (Figure 3)  
• Changes in RI DEM conditional shellfishing area closure 

criteria in 2011 and 2017 led to more days open to 
shellfishing 

 Monitoring must continue to evaluate impacts over longer time 
scales.  

    

   Phytoplankton ID & Abundance  
    (2013 – present) [Bullock Reach] 

• Sampled twice a month 
• Quantitative counts of common taxa 
• Qualitative presence/absence analysis of rare taxa  

   Water Column Profiles  
   (2007 – present)  
   [8 stations] 

• Collected weekly 
• Utilized to assess  
   hypoxic conditions  
• Parameters:  

• Depth 
• Density  
• Temperature 
• Salinity 
• DO 
• PAR  
• Fluorescence 

     Chlorophyll a   (2005 – present)  [7 Stations] 

• Sampled twice a month with nutrients 
•Chlorophyll data used in NBEP’s 2017 Report 

 
 

 
 

 
 
 
 

  
 
 
 

   Water Clarity (2009 – present) [8 Stations] 

• Secchi data collected weekly 
• Photosynthetic active radiation (PAR) data also 

collected with water column profiles 
• Secchi data used in Narraganset Bay Estuary 

Program’s (NBEP) 2017 Report 
 
 
 
 
 
 

 
 
 
 
 

 

 

Nutrients (2005 – present)  
• Parameters: NO2, NO3, Ammonia, TDN, TN, Orthophosphate, and Silicate 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4: Seasonal (May – October) Average DIN Concentrations at PR Estuary Stations (2007-16)  
DIN categories based on standards set in National Coastal Condition Report  

• Stations sampled twice a 
month  

 
• 7 Providence River 

Estuary stations 
 

• 14 river stations 
 

• 7 RI-MA border stations 
 

• CERF Talk: Receiving 
Waters Monitoring 
Following WWTF 
Upgrades to Reduce 
Nitrogen Loading 
 

   Benthic Video (2014 – present) [3 Transects] 

• Monitor for changes in benthic community and habitat structure over time 
and in response to infrastructure improvement 

• Transect monitoring conducted year-round, weather permitting 
• Cross-training efforts in progress with DEM, TNC, and EPA  
• CERF Poster: Benthic Video Monitoring in Narragansett Bay – Observations 

using the CMECS Language 
 
 
 
 
 
 
 
 
 

NBC Receiving Waters Monitoring 

Figure 3: Seasonal (May – October) Geomean at Providence River Estuary Stations (MPN/100mL) (2004-16) 
Color coding based on RI State fecal coliform standards for saltwater primary contact (≤50) [orange] and shellfishing (≤14) [green] 

• CERF Talk: Upper 
Narragansett Bay 
Phytoplankton 
Community 
Characterization  
Post-Wastewater 
Treatment Facility  
Nitrogen Load  
Reductions            Figure 6: Bottom at Edgewood (06/08/17)              Figure 7: Sea Robin observed at Edgewood (06/13/17) 

Figure 8: Average Secchi Depth by Season at PR Estuary Stations (2009-17) 

Figure 9: Average Chl a concentration by season at PR Estuary Stations  
(2011-16) 

Figure 10: Interpolated Chl a  
concentration for PR Estuary survey (06/14/17) 

Figure 11: Chaetoceros spp. chain 

Figure 12: Water Column Profile at  Conimicut Point  
(07/12/2017) 

  Figure 1: Average Seasonal TN Loading at the 11 Providence River (PR) Estuary WWTFs (2014-2016) 
Prior to biological nutrient reduction (BNR) implementation, average seasonal TN loading was 14,000 lbs/day 

Figure 2: Providence River Annual Fecal coliform Geometric Mean (2004-2016) 

Pre-Phase I 

• In conjunction with the Narragansett Bay 
Fixed Site Monitoring Network  

• Parameters: temperature, salinity, DO, pH, 
chl a, and turbidity at Bullock Reach 

• Data collected at 15-min intervals 
• Data collected at multiple depths: surface, 

middle at Bullock Reach, and bottom  
• Operational during the summer  
     (May-October) Figure 5: Bullock Reach Buoy Data (August 2017) 
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