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Today’s Presentation 

§  Recent storm events 

§  Climate change design “regulations” & 
drivers for analysis 

§  Design Parameters 

§  Case Study 
§  Coastal	
§  Riverine		

§   Analyzing impacts on abutters 



Winter Storm Grayson 

•  January 4, 2018 – National Oceanic and Atmospheric 
Administration (NOAA) Boston Tidal Station recorded its highest 
reading ever of elevation 9.66-feet (NAVD 88).   

•  Previous high was elevation 9.61-feet (NAVD 88) – Blizzard of 1978 



Winter Storm Grayson 



Climate Change Analysis Triggers 
(Massachusetts) 

•  Massachusetts Environmental Policy Act Office 
(MEPA)  

•  Federal Consistency Review with the Office of 
Coastal Zone Management 

•  Chapter 91 – Waterways License 

•  Local Municipalities/Commissions/Boards (For 
example BPDA) 

•  Insurers  

•  Owners 

•  Massachusetts Executive Order 569 

•  Little to no performance standards 



Boston Planning and Development Authority 



Design Parameters – Sea Level Rise 

Sea Level 
Rise Depth 

Source 

Time Frame Emission 
Scenario 

Probability 



Design Parameter - Source 

Source: Boston Research Advisory Group (BRAG) Advisory Report (2016) 

Source: Sea Level Rise: Understanding and Applying Trends 
and Future Scenarios for Analysis and Planning (2013 CZM) 

Source: United States Army Corps of Engineers 
– Sea Level Chance Curve Calculator 



Design Parameters – Emission Scenarios 

Source: Boston Research Advisory Group (BRAG) Advisory Report (2016) 



Design Parameters – Time Frame and 
Percent Probable 

Total of 120 Sea Level Rise Projections 

Source: Boston Research Advisory Group (BRAG) Advisory Report (2016) 



Coastal Considerations 

1% Annual Exceedance Event 

Mean Higher High Water (MHHW) 4.77 

Mean Higher High Water (MHW) 4.33 

Forecasted MHHW& MHW?? 

Forecasted 1% Annual Exceedance Event 

Project 



Design Parameters - Stormwater 

Source 

Time Frame 

Precipitation 
Depth/Intensity 

Emission 
Scenario 

Coastal: 
 Sea Level 
Rise Depth 

Joint 
Probability 

Riverine: 
Flood 

Elevation 

Tailwater 
Elevation 

Stormwater  
Infrastructure 

Design 



Precipitation – Source, Time Frame, and 
Emissions Scenario 

32% Increase 



Design Parameter – Tailwater 

•  Riverine 
•  Joint	Probability		
•  Increase	in	Tailwater	Flood	Flow	and	Depth	

•  Coastal  
•  Joint	Probability	–	BRAG	Report	–	Low	Coincidence	
•  Increase	in	tailwater	
•  Localized	flooding	during	joint	event	

 

 



Case Study – Lynn Gearworks 



Case Study – Lynn Gearworks 



Coastal Flooding – Case Study 





Coastal Flooding – Case Study 



Coastal Flood – Case Study 



Lynn Gearworks  



Riverine Flooding – Case Study 

§  Proposed Supermarket 
Project 

§  Abutting the Merrimack 
River in Lowell, MA 

§  MEPA ENF Certificate 
“provide an analysis and 
discussion of vulnerabilities 
of the site to the potential 
effects associated with 
climate change.”  



Riverine Flooding – Case Study 

	



Riverine Flooding – Case Study 
–  The Boston Research Area Group (BRAG) report provides projections for 

Riverine Flooding for 100-year event. 

–  Project lifespan = 50 years (Year 2069)            Low = 2%+ High = 51%+ 

–  Hydraulic model (HEC-RAS) to determine flood elevations for rivers. 

 
	

Merrimack River at Nashua, New 
Hampshire (State Route 111) Flow  (cfs) Elevation (ft) 

10-Percent 
53,000 

94.5 
2-Percent 

85,000 
98.5 

1-Percent 
102,000 

100.5 
0.2-Percent 

148,000 
104.5 



Riverine Flooding – Case Study 

 
	

–  Plotted existing FEMA data: Flow vs. Elevation 
–  Created a logarithmic best fit trendline. 
–  Trendline used to a provide approximate planning level method to 

determine 100-year flood elevation.   

	



Impacts on Abutters 

§  Projects are being 
asked to determine 
impacts on abutters 

§  Boston Harbor Flood 
Risk Model  
§  Currently being 

expanded to entire 
Massachusetts 
Coastline 

§  Only existing conditions 

§  Access Wave Impacts 
–  Create Coastal Transect 

Model using FEMA 
guidelines to model 
Storm Surge and Waves 

–  Re-create FEMA FIRM 
Maps  
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Offices located throughout the east coast 




