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The	  climate	  
is	  changing!	  
Are	  you	  

prepared?	  
State of Rhode Island 



Climate Change Impacts 



Sea Level Rise and Annual Precipitation (Providence) 

Rising Sea Levels 



RI Wastewater Treatment Facility Vulnerability 

§ WWTFs and pump 
stations in coastal and low 
lying areas 

§  Infrastructure to 
susceptible to coastal and 
riverine inundation 

§ Overflows discharge into 
adjacent surface waters 



Warwick WWTF 

State of Rhode Island 
State of Rhode Island 

State of Rhode Island State of Rhode Island 



Long Term Planning 

§  RIDEM Statewide Approach for Long Term Planning 
for Major Modifications to WWTFs 

§  RIDEM formed a collaborative partnership with the 
Division of Planning and the RI Bays, Rivers, and 
Watershed Coordination Team, the CRMC, and local 
communities 

§  Developed a project to improve WWTF reliability under 
changing climate conditions: 
Ø Statewide assessment of 19 wastewater treatment  

facilities and major collection components 
Ø  Identify vulnerabilities 
Ø  Identify short-term and long-term adaptive strategies 



Five-Step  
Project Approach 



Step 1: Climate Change Science & Potential for Impacts in Rhode Island 

Warmer “feel like” temperatures 

Rising Sea Levels 

Enhanced warming of surface ocean 

Increased heavy  precipitation 

Greater 
likelihood of 
intense 
hurricanes 

Sources (clockwise):  Bender et al., 2010; Frumhoff et al. 2007; Pariss et al., 2012, Melillo et al., 2014; EPA, 2014    



Step 2: Preliminary Assessment of Climate Change Impacts to Rhode Island WWTFs 
 
1.  Information from Facility Operators  2. Statewide Modeling Applications  

ERDC/CHL TR-15-14  98 

Figure 6-17. High-frequency save points, shown as black dots, in Connecticut and 
New York. 

 

Figure 6-18. High-frequency save points, shown as black dots, in New Jersey. 

 

US Army Corps NACCS 

High frequency save points Composite storm set 



Step 2: Preliminary Assessment 

   Facility Location on 
FEMA FIRM Value Hazard History Value Documented losses and  

costs since 2009 Value Value Infrastructure  
Inundation Value Projection  

of Inundation Value TOTAL 

   East Providence WWTF Within V Zone 3 More than 3 since 2009 3 Major Repairs 3 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 15 

   Warren United Water  Within V Zone 3 2-3 since 2009 2 None 1 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 12 

   Cranston WPCF Within A Zone 2 2-3 since 2009 2 Major Repairs 3 0    Between 10% and 50% system capacity loss     
   under 5-ft scenario 2 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 11 

   Quonset Development Corporation Within V Zone 3 1 or less since 2009 1 None 1 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 11 

   Bristol WWTF Within X Zone 1 2-3 since 2009 2 Major Repairs 3 0    Between 10% and 50% system capacity loss     
   under 5-ft scenario 2 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 10 

   East Greenwich WWTF Within A Zone 2 1 or less since 2009 1 None 1 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 10 

   West Warwick Regional WWTF Within A Zone 2 1 or less since 2009 1 Major Repairs 3 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Less than 10% system capacity loss for 

1-ft impacts 1 10 

   NBC Bucklin Point WWTF Within X Zone 1 1 or less since 2009 1 None 1 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 9 

   NBC Fields Point WWTF Within X Zone 1 1 or less since 2009 1 None 1 0    Greater than 50% system capacity loss under  
   5-ft scenario 3 Greater than 50% system capacity loss 

for 1-ft impacts 3 9 

   Newport WWTF Within X Zone 1 More than 3 since 2009 3 None 1 0    Between 10% and 50% system capacity loss     
   under 5-ft scenario 2 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 9 

   Warwick Sewer Authority Within X Zone 1 1 or less since 2009 1 Major Repairs 3 0    Between 10% and 50% system capacity loss     
   under 5-ft scenario 2 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 9 

   Westerly United Water Within X Zone 1 2-3 since 2009 2 Major Repairs 3 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 9 

   Jamestown Sewer Division Within X Zone 1 2-3 since 2009 2 Miscellaneous Expenses 2 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 8 

   Narragansett WWTF Within V Zone 3 2-3 since 2009 2 None 1 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Less than 10% system capacity loss for 

1-ft impacts 1 8 

   South Kingstown Regional WWTF Within X Zone 1 2-3 since 2009 2 None 1 0    Between 10% and 50% system capacity loss     
   under 5-ft scenario 2 Between 10% and 50% system 

capacity loss for 1-ft impacts 2 8 

   Woonsocket WWTF Within X Zone 1 1 or less since 2009 1 Major Repairs 3 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Less than 10% system capacity loss for 

1-ft impacts 1 7 

   Burrillville WWTF Within A Zone 2 1 or less since 2009 1 None 1 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Less than 10% system capacity loss for 

1-ft impacts 1 6 

   New Shoreham Sewer Division Within X Zone 1 1 or less since 2009 1 None 1 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Less than 10% system capacity loss for 

1-ft impacts 1 5 

   Smithfield Veolia Water Within X Zone 1 1 or less since 2009 1 None 1 0    Less than 10% system capacity loss under  
   5-ft scenario 1 Less than 10% system capacity loss for 

1-ft impacts 1 5 



Step 2: Preliminary Assessment 
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Facility Score Based on Matrix Criteria 

Rhode Island WWTF Prioritization 



Step 2: Preliminary Assessment 



Step 3: Refined Risk Assessment 

§  Evaluate risk and  
impacts of failure  
to facility systems 

§  Prioritize systems, 
structures, and 
components requiring 
adaptive measures  

Process Equipment 
Drives & Motors 

Process Equipment 
Headworks & Dewatering 

Tanks and Other 
Structures 

Aging 
Infrastructure 

Evaluate High Energy 
Processes 

O&M Issues 

Room for 
Tertiary? 

Room/Capacity for 
Aeration Upgrades 

Future 
Regulations 

Sea Level 
Rise 

Sea Level Rise, Flooding, 
Storm Surge 



Step 4: Recommendations for Adaptive Strategies 

§  Upgrades 
§  Relocation 
§  Protective barriers 
§  New access routes 

Photos: Kennebunk Sewer District Berm, 
Warwick Protective Berm & Emergency 
Generator (Warren, RI) 



Step 5: Outreach 

State of Rhode Island 



Cooperative Project Execution 

State  
Agencies Academic Consultants 



Preliminary Results 



Shoreline Change Assessment 

100-yr shoreline change - Narragansett 

Shoreline Change Inputs 
§  Statewide LiDAR digital elevation model (URI) 
§  Projected sea level change on 25-, 50-, 100-yr time horizons 
§  Historic shoreline data mapped by USGS and CRMC 
§  Rates of erosion/accretion at shore normal transects 

Shoreline Change Output 
§  GIS files of projected changes in shoreline 

orientation at various time horizons 
§  Results computed for select coastal 

reaches (plant locations) 



Coastal Hazard Assessment 

§  Identified WWTF 
infrastructure at risk to 
inundation by storm surge 
and SLR 

§  Coastal climate change 
impacts to 
Ø 8 WWTFs 
Ø 24 Pump stations 



Wave Hazard Assessment 

Wave Height Analysis for Flood Insurance Studies (WHAFIS)  
predictions for total water level at 8 WWTFs (19 transects) 



Inland Flood Assessment 

§  Identified base flood elevations (BFEs) for inland waterways and mapped 
expanded floodplain boundaries for 2 feet and 3 feet increase per new 
Federal Flood Risk Management Standards (FFRMS) 

§  Identified 6 WWTFs  
at risk to inundation 
by inland flooding 



Conclusions 



Conclusions 

§  Expanded statewide coastal hazard 
assessment tools available online  

§  Significantly improved accuracy of 
statewide inland flooding potential  

§  Statewide collaboration and data 
sharing is helping:  

Ø  RI WWTFs 
Ø  Communities 
Ø  Other State Agencies 



Thank You! 



Project Approach 

Step 1:  Climate change science and potential  
              for impacts in Rhode Island 
Step 2:  Preliminary assessment of climate  
              change impacts to RI WWTFs 
Step 3:  Refined risk assessment of impacts  
              on wastewater infrastructure 
Step 4:  Development of recommendations  
              for adaptive strategies 
Step 5:  Final project report and outreach materials 


