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Evaluating and Improving the Resilience of Waste Water Treatment Facilities and Hazardous Material Storage Facilities in 
Upper Narragansett Bay to Coastal Flooding 
Max Loo, University of Rhode Island 
 
The communities surrounding the upper parts of Narragansett Bay have experienced significant flooding during the hurricanes of 1938 
and 1954. As a result, a hurricane barrier was constructed to protect downtown Providence, however significant infrastructure such as 
wastewater treatment facilities (WWTFs) and above-ground storage tanks (ASTs) still exist in low-lying areas. With sea level rise (SLR) 
projections as high as 9 ft by 2100 (tidesandcurrents.noaa.gov), there is a need for detailed analysis of the vulnerability of this critical 
infrastructure. As part of the capstone design experience at the University of Rhode Island, seniors in the Ocean Engineering 
department estimated damage from a 100-year storm with various levels of SLR to the Fields Pt. WWTF in Providence, the Bucklin Pt. 
WWTF in East Providence, and ASTs at the Port of Providence. Flooding was estimated using STORMTOOLS Design Elevation (SDE) 
maps (www.beachsamp.org/stormtools) and the Coastal Environmental Risk Index (CERI). SDE maps predict higher levels of flooding 
than the Federal Emergency Response Agency (FEMA) Flood Insurance Rate Maps (FIRMs), primarily because STORMTOOLS uses 
the upper 95% confidence interval in assessing water levels for a 100-year event, whereas FEMA’s methodology uses mean water 
levels. This means that for a 100-year storm using the FEMA FIRMs, there is a 50% chance that the flooding will be greater. In 
addition, the FEMA FIRMs do not include SLR scenarios. Using STORMTOOLS Design Elevation maps, both Fields Pt. and Bucklin Pt. 
are predicted to be inundated by a 100-year storm event with no SLR projections. Most significantly, the existing berm at Bucklin Pt. 
may not be sufficient to protect the facility. A new Treatment Functionality Index (TFI) was incorporated into CERI to assess how 
flooding impacts the performance of the WWTFs. The TFI is based on the primary �ow path of wastewater through the facilities and 
how the different wastewater constituents are treated (i.e, biological oxygen demand (BOD), bacteria, and nutrients). The potential 
damage to five above-ground storage tanks was assessed using inundation levels from STORMTOOLs and published damage 
probability functions. For these particular tanks, a protective berm surrounding them is high enough to withstand flooding up to a 100-
year storm with 5 ft of SLR. If the berms are overtopped, the probability of failure decreases with increasing liquid fill level because fluid 
in the tanks (i.e. home heating oil) adds to the stability of the structure. Moving forward, flooding damage to the WWTFs from smaller 
storms (e.g. 50-year, 25-year events) is being evaluated and mitigation measures to reduce this damage are being developed. 
 
Perceived Impact of Flooding on Use of Coastal Access Areas for Recreational Fishing  
Talya ten Brink, University of Rhode Island  
 
Recreational fishermen in Rhode Island heavily use coastal access points in Narragansett Bay, yet the impact of flooding on their 
recreational use is unclear. Recreational shore fishermen rely on different infrastructure for fishing, such as breakwaters, piers, 
beaches, and shallow waters. The variety of different types of infrastructure, motivations, and cultures of fishermen contribute to 
differences in perspectives on how flooding will impact their use of the site. Forty-three fishermen in Rhode Island were interviewed in 
the summer of 2018 about their perspectives on how future increases in flooding could impact their fishing. They were given 
information about potential increases in the intensity of hurricanes under climate change and a visual map of worst hurricane surge 
inundation areas in the interview site. The interviewees responded with their perspectives on future flooding on the site and how the 
flooding would impact their use of the site. This poster will highlight potential responses of recreational fishermen to increases in 
flooding events.   
 
Making a More Resilient Little Compton  
Philip Pasco & Meghan Donahoe, University of Rhode Island  
 
Our goal for this project was to get a better understanding of managing flood risks, making communities more sustainable, and 
protecting people living in floodplains and fragile natural resources. To understand the potential impact of storm inundation and sea 
level rise, we had to look to the past. Little Compton was hit by a particularly powerful hurricane in 1938. The resulting destruction from 
that storm was a peek into what future storms could potentially do more regularly because of rising sea levels and more violent storms 



 
due to climate change. After completing our field research and developing a better understanding of Little Compton’s historical 
background, with the help of the Little Compton Town Council President, Robert Mushen, we presented our findings to the town council 
and members of the community on Nov 14 to get some input on their personal concerns. Leading into this project, we were tasked with 
creating a 3D model of the town of Little Compton using lidar point cloud data and geographic image data. The purpose of this model 
was to communicate sea level rise and storm inundation to the community in our presentation. We also used this model to analyze 
which evacuation routes may be cut off by flooding, and which property owner’s wells could be affected by salt water intrusion.  
We concluded that, although Little Compton isn’t as heavily affected by sea level rise and storm inundation as other parts of Rhode 
Island, there are certain areas that should be evacuated prior to a storm, and potentially made into no-build areas in the future. 
Detention ponds, swales, and bridges may be effective in the short-term, but concerns about saltwater intrusion don’t have such a 
simple solution. 
 
Coastal storm and flooding effects to groundwater in Southern Rhode Island 
Jeeban Panthi, University of Rhode Island  
 
Southern coastal aquifers in Rhode Island are very important because all the drinking water is supplied by either public or private wells. 
When fresh water is pumped at a higher rate than is replenished by natural processes, saltwater might intrude into coastal aquifers. 
Coastal flooding during storm events such as hurricane and winter storms brings enormous amount of saltwater inland and the 
outpouring water contaminates the groundwater wells. The natural interaction of fresh groundwater and saline ocean water is also 
affected by surge and heavy rains in storms that can push saltwater landwards. The focus of the study is to analyze the interaction of 
storm surge and heavy precipitation with coastal aquifer during winter storm and hurricane events. In particular, the project aims at 
analyzing the spatial and temporal variation of salinity level in groundwater and variations of groundwater level possibly amplified by 
storm surge and heavy precipitation during the storm events. Results show that salt concentration is increasing in groundwater and 
storm events show a signature on groundwater, however, the degree of interaction between storms and groundwater is highly variable. 
 


