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• Identifies Boston’s vulnerability to 
larger storms and higher floods 

• Encourages property owners and 
public agencies to know and 
decrease risks 

• Supports flexible, co-benefit, cost-
effective solutions 

Preparing For 
The Rising Tide 

Presenter
Presentation Notes
Preparing for the Rising Tide is a report about increasing Boston’s resiliency to potential flooding and preparing for the future of climate change



Today’s 
High Tide 

+ 2.5 ft. 

Presenter
Presentation Notes
This map shows flooding 2.5 ft. above the average high tide.  This scenario is currently limited to minor flooding of streets, buildings and infrastructures near the waterfront.

It is also roughly equivalent to the flooding Boston experienced during the mid-day high tide on October 29th, about 5 ½ hours before Sandy’s maximum storm surge arrived.  Unlike in New York, where Sandy’s storm surge arrived during a full-moon high tide, the surge arrived in Boston very near low tide.  To an onlooker standing near the waterfront, Sandy’s storm surge probably looked similar to another daily high tide.  There’s roughly an 8 foot difference between high and low tide in Boston, so Sandy’s approximate 9-foot storm surge was largely swallowed up by the outgoing tide.

However, had the surge arrived during high tide, look to New York as an example of what could have happened.  The flooding would have been much more severe.

AND NEMO! Both cases at Low Tide.



Today’s 
High 

Tide + 
5.0 ft. 



Could flood 
nearly 7% of 

Boston 

Current 
100-Year 

Flood 
Annual Flood 

by 2050 
Daily High 

Tide by 2100 

Presenter
Presentation Notes
This map shows a few events that are all roughly equivalent.
Today’s High Tide plus 5ft.
Hurricane Sandy’s flooding had it hit at high tide
The flooding from an annual storm by 2050
The twice daily high tide by 2100

Repeat that – The flooding from today’s 100 year storm, could happen twice a day by 2100.


There is widespread flooding through South Boston and along the waterfronts of East Boston and Downtown.  Flood waters are actually reaching through Quincy Market and up to Government Center.  Morrissey Blvd. is flooded as well, completely cutting off access to UMass Boston.

MHHW +5 – 6.6% of Boston
65% of Seaport Innovation District
20% of South Boston
15% of the North End, East Boston
10% of Downtown




Who’s At Risk 

Presenter
Presentation Notes
Picture Series:
Fort Point District
Bayside Expo Center
Children’s Museum
Gillette WSHQ
Charlestown Navy Yard (USS Constitution)
Flooding thru Quincy Market toward Govt. Center



Large Properties at +5 ft.
Charlestown Navy Yard, UMass Boston Bayside Expo Center, Gillette Headquarters
Historical Districts
60% Seaport Innovation District
20% South Boston
15% North End, East Boston
10% Downtown thru Quincy Market







Today’s 
High Tide 

+ 7.5 ft. 

Presenter
Presentation Notes
This map shows flooding at MHHW +7.5 feet.  This represents the 100-year coastal storm surge at high tide when seas are 2.5 feet higher, which is projected to happen sometime toward the later half and end of this century.  As you can see, there is severe and widespread flooding deep into Boston’s outer neighborhoods.  This is mostly due to the overtopping of the Charles River Dam.

MHHW +7.4 – 30% of Boston
80% of East Boston
60% of South Boston, Charlestown, the North End
50% of Allston/Brighton, Downtown
90% of Fenway, Back Bay & the South End
40% of Beacon Hill and Longwood Medical



Could Flood 
Over 30% 
of Boston 
100-Year 
Flood by 

2050 

Annual 
Flood by 

2100 



What Would Flood? 

Presenter
Presentation Notes
Picture Series:
Logan Airport
Deer Island Treatment Facility
Conley Terminal
NE Aquarium
Southie (shown on St. Patrick’s Day)
Eastie (shown on last year’s Columbus Day Parade)


Large Properties at +7.5 ft.
Logan, Conley Terminal, NE Aquarium, Convention Center
Historical Districts
80% East Boston
60% South Boston, Charlestown, North End
50% Allston/Brighton, Downtown
90% Fenway, Back Bay, South End
40% Beacon Hill, Longwood Medical



What Would Flood? 

Presenter
Presentation Notes
Picture Series:
Logan Airport
Conley Terminal
NE Aquarium
Southie (shown on St. Patrick’s Day)
Eastie (shown on last year’s Columbus Day Parade)


Large Properties at +7.5 ft.
Logan, Conley Terminal, NE Aquarium, Convention Center
Historical Districts
80% East Boston
60% South Boston, Charlestown, North End
50% Allston/Brighton, Downtown
90% Fenway, Back Bay, South End
40% Beacon Hill, Longwood Medical



What Can We Do? 



• Accelerate the implementation of 
Boston’s climate action plan 

• Survey preparedness of all public 
buildings and the MBTA 

• Include climate prep as a design 
component for development 

• Increase enforcement of flood 
proofing standards for property 
owners 
 

Public Sector 

Presenter
Presentation Notes
From the Mayor’s Press Release
http://www.cityofboston.gov/news/default.aspx?id=5959



Property Owners 
• Identify vulnerable structures and 

systems on your property 
 

• Understand future flood conditions 
on and around your property 
 

• Implement cost-effective, flexible 
adaptation plans 

Presenter
Presentation Notes
For Boston to start putting the rhetoric and the reports into action, we are encouraging property owners and public agencies to conduct “vulnerability assessments” of buildings and infrastructures.  They’re common-sense appraisals of how a building or infrastructure is prepared to handle severe weather and flooding under current conditions and how easily it can be adapted to changing and uncertain future conditions.  Our report contains case studies and vulnerability assessments for a two areas of Boston – the Boston Marriott Hotel and the area surrounding UMass Boston.  The preparedness plans we developed for our report are designed to be implemented over time as sea level increases.  Phased planning are linked to sea level elevation thresholds, not time, which means they can be managed more effectively and can adjust for future uncertainty.




Sample Plan 
Marriot Hotel/MBTA 
Aquarium Station 

 

• Three flooding levels 
projected over time 
 

• What should I care about 
today? 

• When can I expect 
flooding in the future? 

Presenter
Presentation Notes
Here, we’ll talk about the Marriot Hotel on Long Wharf and how to read and apply the assessment chart.  We met with WHO (owner, manager?), walked the Hotel site and identified vulnerable structures and systems.  Then we projected the impacts of various levels of flooding over time.



Presenter
Presentation Notes
Map of Marriott



What is vulnerable now? 



When will there be flooding? 

Presenter
Presentation Notes
Regional Plans –
	The goal is for individual property owners to understand the specific vulnerabilities affecting their buildings or structures and take the steps necessary to mitigate those.  At a certain point, however, the flood waters begin to affect the entire region, by limiting or cutting off access for example.  In these instances, it is essential for groups of owners, say around Long Wharf, to develop a collective plan that can keep their buildings available and accessible during flood events.  Soft measures such as floodable channels or hard measures such as parapet walls are examples of how flood planning can be adapted on a “neighborhood level.”



UMass Boston/Columbia Point 
 

• Bayside 
Expo  
 
•Current Main 
Entrance from 
Morrissey 
Boulevard 
 
• Proposed 2nd 
Main Entrance 
from Mt. 
Vernon Street 
 

Presenter
Presentation Notes
1. Bayside Expo
2. Morrissey Blvd
3. Mt. Vernon St. 



UMass Boston/Columbia 
Point 

Presenter
Presentation Notes
1. Bayside Expo
2. Morrissey Blvd
3. Mt. Vernon St. 



What is vulnerable now? 
  Morrissey Boulevard      Mt. Vernon Street 



When will there be flooding? 
  Morrissey Boulevard      Mt. Vernon Street 



Essentials for the 
Future  

• Balance “robustness” with “flexibility” 

 

• Include “no-regret” and “co-benefit” solutions 

 

• Favor “resilience” over “resistance” 

Presenter
Presentation Notes
Living With Water!

Robustness with Flexibility – managing risk for something so unpredictable, expensive and potentially destructive as coastal flooding requires effective preparedness plans that can meet any future condition (are robust) and are able to change over time as new concerns arise (are flexible).

Solutions should extend beyond flood control and across individual properties to include other benefits as well.  Co-Benefit solutions incorporate flood-resiliency with other aspects of life, such as waterfront parks that can channel flood waters, or “floodable zones” along piers that are capable of taking on water during extra high tides.  Co-benefit is about finding ways we can live with water without it taking away from our daily lives, or having major flood events costing high sums.

Cities seeking to prevent flooding have built walls to keep water out.  History, however, is riddled with failed dams and levees that have devastated entire communities.  Resistance measures have struggled in the fight against nature.  Instead, increasing resilience, or the ability for our city to recover quickly and inexpensively.



Summary of Findings 
• Today’s 100-year flood could be 2050’s annual 

flood and 2100’s high tide. 
• Private sector can and should develop building-

specific preparedness plan 
• Vulnerability assessments should integrate 

resilient adaptation methods 
• Public sector should help property owners 

overcome barriers, step in when private action 
is insufficient 

• No-Regret, Co-Benefit, Flexible and Robust 



Thank You 

tbha.org/preparing-rising-tide-report 



Moderator: 
 
Bud Ris,  
 President/CEO, New England 
 Aquarium 

 

panel 



Brian R. Swett, Chief of Environment and Energy, City of Boston  
email EnvironmentalEnergy@cityofboston.gov     web www.cityofboston.gov/environmentalandenergy/  

& www.greenovateboston.org  
 

 

mailto:EnvironmentalEnergy@cityofboston.gov
http://www.cityofboston.gov/environmentalandenergy/
http://www.greenovateboston.org/


2012: Warmest Year on Record 
in the U.S. by one full degree 

-8        Difference from the average temperature (oF)              +8
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Solar Powered Fueling 
Stations for Emergency 
Vehicles at 400 
Frontage Road 120 kW 

Deer Island Constructed to Withstand 2 Feet 
of Sea Level Rise 

Solar Powered Traffic 
Signals Along 
Evacuation Route 
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Multimodal  
 

 

 Green  
 

 

  Smart  

Boston Complete Streets 
 

Presenter
Presentation Notes





East Boston Roxbury  West Roxbury 

Growing Boston Greener   
100,000 New Trees By 2020 

Greenovate  Boston     34 Increase Tree Canopy to 35% by 2020 
 



35 

Planning 
• Climate Preparedness Task Force in 

City Hall 
• Green Ribbon Commission working 

group focused on climate adaptation  

Existing Buildings 
• Assess vulnerabilities of buildings and 

infrastructure through BRA survey 
• Better enforcement of flood proofing 

building standards 

New Buildings 
• Incorporate climate change 

adaptation guidelines into Article 80 
• Wetlands Ordinance and new 

floodplain maps 
 

Emergency Response 
• Review emergency operation planning 



 

36 

Mechanical, electrical 
and emergency 

services on roof out of 
harm’s way 

Operable windows 
keyed open in event of 

systems failure 

Critical patient programs 
above ground floor 

Key floors above 2085 
High Estimate 100-

year Flood 

Spaulding Rehabilitation Hospital  
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38 Greenovate Boston @GreenovateBos 

Brian R. Swett 
Chief of Environment and Energy 

EnvironmentalEnergy@cityofbosto
n.gov 

https://www.facebook.com/GreenBoston
https://twitter.com/GreenovateBos
https://www.facebook.com/GreenBoston
https://twitter.com/GreenovateBos
https://twitter.com/GreenovateBos
mailto:EnvironmentalEnergy@cityofboston.gov
mailto:EnvironmentalEnergy@cityofboston.gov
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April 25, 2013 
 
 

 
Building a Resilient City: Preparing Our 

Infrastructure for Climate Change 
 
 

A Resilient Water and Sewer System 

Frederick A. Laskey 
Executive Director 
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MWRA Service Area 

• MWRA provides wholesale water and wastewater services to over 2.5 million 
customers in 61 communities 
 

• On average, MWRA delivers about 200 million gallons per day to its water 
customers 
 

• MWRA collects and treats an average of 350 million gallons of wastewater per 
day, with a peak capacity of 1.2 billion gallons 
 



Hurricane Sandy Impacts On NY/NJ Water Utilities 

• Many water utilities lost power due to 
lack of generators 
 

• NYC water was safe to drink, but 
surrounding counties in NY and NJ had 
do not use advisories, or boil water 
notices 
 

• Passaic Valley  was forced to release 
billions of gallons of raw or partially 
treated sewage into New York Bay 
over several weeks 
 
 

41 

Presenter
Presentation Notes
For water and sewer providers, the storm had major impacts.

Loss of power crippled many plants, including some which had back up generators which failed due to flooding or loss of fuel

Coastal wells were inundated.

NYC water was ok, but many others had reduced capacity or boil order or worse advisories. 

NY DOH declared do not use/do not drink advisories for Nassau and Queens Counties and boil water notices for Orange, Rockland, Sullivan, and Ulster Counties.

New Jersey DEP had three counties under a boil water advisory; Ocean, Passaic, and Warren Counties. And mandatory statewide water use restrictions
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Drinking Water System Is In Good Shape 

• Quabbin Reservoir, Belchertown 
– 65 miles west of Boston 
– Elevation 528 feet 

 
• Wachusett Reservoir, Clinton 

– 35 miles west of Boston 
– Elevation 395 feet 

 
• Water treatment plant is in 

Marlborough 
 

• 85% of water delivered by gravity 
 

• Lowest elevation of a water tank is 
192 feet above sea level 
 



• Deer Island plant fully protected 
– 100-year flood 
– 1.9-foot sea level rise 
– Wave runup of 14 feet on east side and 2 feet on west side 

 
• On-site power plant ensures uninterrupted power supply 

 
 

 

Adaptation For Sea Level Rise In The Design of Deer Island 

43 

 
• Nut Island headworks in Quincy 

similarly designed for sea level 
rise 
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A Rising Sea Impacts The Hydraulics Of The Outfall Tunnel 

• The effluent from the sewage treatment plant is discharged through a gravity 
fed downhill pipe 
 

• To maintain hydraulic capacity, tunnel diameter was up-sized from 24 feet to 
24.25 feet 
 

Presenter
Presentation Notes
One significant issue was the capacity of the outfall.  The capacity of a given tunnel diameter and length is determined by the difference in elevation between the plant and the surface of the bay over the end of the outfalls.  To maintain the desired capacity, the entire plant was raised by 1.9 feet, which was the best guess in the late 1980’s for sea level rise through 2050 



21 Of MWRA Coastal Sewer Facilities Are Within  
15 Feet Of Mean Sea Level 

45 

Presenter
Presentation Notes
MWRA has looked at all of its water and wastewater facilities to see which would be affected by various hurricane intensity storms and by various degrees of sea level rise.

This map shows the worst case analysis for a Category 1 Hurricane at each facility.  The yellow dots are sewer facilities with some degree of potential flooding, and the green are a couple of water valve chambers which could be flooded.  Most are 1 to 2 feet, but a couple could see up to 6 feet of flooding from a storm with just the right charactistics 

MWRA has also set up the NOAA Hurricane model SLOSH to better understand both the general risk, and the risk for any particular as it moves up the coast.  



Areas Potentially Affected By Loss Of Coastal Pump Stations  

46 

Presenter
Presentation Notes
Maintaining our coastal sewer pump stations operational is important, as if they fail large areas could experience back ups or contribute to overflows into the environment.

Of course, if the Deer Island pumps fail, there would be overflows into the environment in a number of locations.



• Low-lying facilities are protected with sandbags and pumps 
 

• Mobile generators are deployed in advance of storms 
 

• Increased staffing  
 
 

Past Practice 

47 

 



• Staff and equipment redeployed to pre-determined locations in advance of 
storms 
 

• Back-up emergency operations center created at Carroll Treatment Plant in 
Marlborough 

Created SOPs To Redeploy Staff And Equipment  
To Higher Ground 

48 
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Going Forward 

• Short-term 
– At-risk buildings may be fitted with temporary flood barriers 

 
• Long-term 

– Future rehabilitation contracts will take sea level rise into account 
– Consider moving important equipment to higher elevations 
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Brenda L. Enos, CHMM, REM 
Assistant Director, Capital Programs 

& Environmental Management 

Building A Resilient City:  
Preparing Our Infrastructure for 
Climate Change 

April 25, 2013 

A Better City 



Definition of Massport 
• Massport is an independent authority governed 

by a board of directors, appointed by the state’s 
governor 

• Massport owns and operates 

– Boston-Logan International Airport 
– Hanscom Field, Bedford, MA 
– Worcester Airport 
– Conley Container Terminal 
– Black Falcon Cruiseport 
– Various real estate assets 

52 



Importance of Air Transportation 
Facilities to the Region 

• In any disaster airports are the first to receive 
methods of relief efforts. 

• Airport has to remain open. 

• Our obligation is to make sure we can receive 
National aid. 



 

Climate Change Is No Longer A Local/Regional Issue 
 

Boston Logan has Nonstop Domestic Service to 75 Destinations 



Climate Change Is No Longer A Local/Regional Issue 

Boston Logan has Nonstop International Service to 33 Destinations 



Sea level (1m) 
High tide (2m) 
1 yr tidal flood (3m) 

SOURCE: MASSGIG, ARMY CORP OF ENGINEERS 
NEW ENGLAND COASTLINE TIDAL FLOOD SURVEY. 
NOTE: ALL TIDAL FLOODS OCCUR DURING HIGH TIDE. 
FLOODING DOES NOT TAKE INTO ACCOUNT STORM-WATER 
DRAINAGE SYSTEM. 

CLIMATE CHANGE SCENARIOS 
1M SEA LEVEL RISE AT LOGAN INTERNATIONAL AIRPORT- BOSTON, MA 

LEGEND 
1 m sea level rise 



Climate Change Impacts 

• Extreme Events (more storms, increased severity) 
 Damage to infrastructure (terminals, navigation aids, etc.) 
 Pressure on cargo storage if cargo cannot leave site. 

• Temperature Change (more hot days) 
  Limits on payloads 
  Use greater thrust, leading to more noise, increased fuel 

 use and greenhouse gas emissions 
  Decrease utility of pavement 
  Increase demand for longer runways 

 



Sandy Impacts 

• Aviation 
– 8,000 flights were cancelled on October 30th at 

LaGuardia, Newark and JFK 
– Flights diverted to Boston 

• Cruise Port 
– 5 diversions 
– 3 remained over night 

• Container Port 
– Closed for 30 hours 
– 1 ship arrived a day early 
– 1 ship altered it’s route to discharge cargo early 

to Boston 

 



Massport Approach 

Strategy  
– Modeling of storm surge for 25 years 
– Identification of critical infrastructure for resiliency planning 
– Implement Short and Long Term Programs 

Program Elements 
– Planning 
– Existing Buildings and Infrastructure 
– New Buildings 
– Emergency Response  



Selected 

Prime: Kleinfelder 

Team Members 
– Northeastern University 
– University of New Hampshire 
– U Mass Boston 
– Atmos Research & Consulting 
– Catalysis Adaptation Partners 
– VJ Associates of New England 
– Architectural Engineers, Inc. 



Challenges & Risks 
• Challenges 

– Come up with a Program that: 
• Is Actionable 
• Is Measurable 
• Is Financially Feasible 
• Involves both Infrastructure Upgrades & Operational 

Changes 
• Allows us to Carry the Philosophy Through all New Buildings 

& Third-Party Development as a Standard 
• Risks 

– Model is not consistent with other models being used 
– Program must be scalable 

 



THANK YOU 

Brenda L. Enos, CHMM, REM 
Assistant Director, Capital Programs & Environmental Management 

 
benos@massport.com 

 



MassDOT Climate Preparedness 

Frank DePaola, Highway Administrator, 
MassDOT 
 
 

  
 

 

 

Presenter
Presentation Notes
Climate change variables include storm frequency event, storm surge height and sea level






MassDOT-FHWA Pilot Project 

• MassDOT proposal selected by FHWA  (1 of 19 nationally) 
 

• The project will examine the Central Artery for climate change/extreme weather 
vulnerabilities and evaluate adaptation options and is based on the initial work 
produced by The Boston Harbor Association 

 
• Initially  we will focus on the Sumner and Callahan Toll Plaza in East Boston,  the 

Greenway, Ted Williams Tunnel boat section in South Boston, the MBTA Aquarium 
Station, and the Silver Line Way and Red Line in South Boston (see next slide). 

 
 

  
 

 
 

Presenter
Presentation Notes
Climate change variables include storm frequency event, storm surge height and sea level






MassDOT-FHWA Pilot Project 

• The first of its kind for Boston Harbor, the project will simulate storm surge behavior using a 
hydrodynamic model of Boston Harbor circulation patterns and water levels during a storm  
 

• The project includes using the Advanced Circulation Model for Oceanic, Coastal, and Estuarine Waters 
(ADCIRC) for present conditions and SLR for 2030, 2070, and 2100   
 

• MassDOT has issued a Notice-to-Proceed to UMass-Boston to complete the work in 18 months 
 

• Results will be peer reviewed by Woods Hole Oceanographic Institution, US Geological Survey Coastal 
and Maine Geology Program, US Army Corps of Engineers and, the US EPA 
 

• Although this study focuses on the Central Artery, the Boston Harbor modeling will be made available 
for all to use with their own vulnerability and adaptation planning.    

 
 

  
 

 
 

Presenter
Presentation Notes
Climate change variables include storm frequency event, storm surge height and sea level




• Vivien Li – vli@tbha.org 
• Bud Ris – bris@neaq.org 
• Brian Swett – 

environmentalenergy@cityofboston.gov 
• Fred Laskey – fred.laskey@mwra.com 
• Brenda Enos – benos@massport.com 
• Frank DePaola - 

frank.depaola@state.ma.us 
 

Questions 

mailto:environmentalenergy@cityofboston.gov


 
Rick Dimino 

President & CEO, A Better City 

Thank you 
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