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U.S. EPA’s Creating Resilient Water Utilities initiative: 
Mission Statement 

• Provides drinking water, wastewater, and stormwater utilities with the 
practical tools, training, and technical assistance needed to increase 
resilience to extreme weather events 

• Through a comprehensive planning process, CRWU assists water 
sector utilities by promoting a clear understanding of potential long-
term adaptation options 

• Take complex climate science data and put it into usable formats 
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http://www.epa.gov/crwu
https://youtu.be/fa0oK_jE8Zw
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Introduction Utility 

Information 

Utility Information 

Priorities Assets 

The information you provide here about your utility company will help the tool tailor the 

priorities, assets, and strategies to fit your needs. 

Utility Name 

I Enter your ut ility name 

Strategies Done! 

Build you r report with 

these steps: 

(D Enter Utility 

Information for your 

system 

@ Review and select your 

Priorities 

Utility Type States a ©-------@--------t-------41•------t•• 
(i) Drinking Water 

0 Wastewater/ Stormwater 

0 Combined 

National 

Continue to Priorities 

Introduction Utility 

Information 

Prior ities Assets Strategies Done! 

Filter: 

Category 

0 Preparing for drought(3) 

0 Protecting water quality (2) 

0 Building flood protection (2) 

0 Preserving ecosystems (2) 

0 Maintaining service levels (4) 

0 Improving energy efficiency (1) 

0 Implementing green infrastructure (1) 

0 Conservingwater(l) 

Priorities 
Select your planning priorit ies in this section. 

0 Groundwater recharge 

Preparing for drought 

0 Lake and reservoir levels 

Preparing for drought 

More Info+ 

More Info+ 

0 Runoff timing and snowpack 

Preparing for drought More Info+ 

D Saltwater intrusion 

Protecting water quality More Info+ 

D Source water quality 

Protecting water quality More Info + 

0 Riverine flooding - drinking water 

Building flood protection More Info+ 

0 Coastal flood ing- drinking water 

Building flood protection More Info+ 

0 Loss of coastal wetlands 

Preserving ecosystems More Info+ 

Summary 

Utility Name: 

State/Territory: National 

Uti lity Type: Drinking 

Water 

Selected Priorities: 

Resilient Strategies Guide 

• Introduction or “On-Ramp” to 
climate change for those with no 
or limited knowledge of climate 
change 

• Guided process to review and 
select priorities, vulnerable 
assets, and relevant strategies 

• Final report documents selected 
strategies to explore during 
adaptation planning 
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https://www.epa.gov/crwu/resilient-strategies-guide-water-utilities#/


  

 

 

Resilient Strategies Guide for We X + 0 

C 0 i epa.gov/crwu/resilient-strategies-guide-water-utilit ies#/resilient-strategies?utilityName=Utility+ABC&regio... 0.. ~ * 
Resilient Strategies Guide for Water Utilities 

-
0------0------0------0----- ✓ 1===~ 

Introduct ion 

Filter: 

Relevance 

(i) Related to your 

selected priorit ies 

(22) 

Q Related to all 

priorities (130) 

Category 

0 Communications& 

Technology (1) 

0 Ecosystem & Land 

Use (16) 

O Planning(3) 

0 Repair & Retrofit (1) 

0 Water Demand & Use 

Ut ili ty 

Information 

Priorities Strategies 

Strategies 
Select your strategies in this section. Use the filters on the left to narrow the strategies. 

22 strategies found 

O Engage wit h comm unity partners 

Communications S 
& Technology 

O Acquire and manage ecosystems 

Ecosystem & Land SSS 
Use 

O Assess green infrastructure approaches 

Ecosystem & Land S 
Use 

O Design stormwater retent ion practices 

Clear all selections 

More Info+ 

More Info+ 

More Info+ 

Urwo lnfri + 

D~ne. 

Sources 

Summary 

Utility Name: 

State/Territory: 

Utility Type: 

Utility size (Population 

Served): 

Priorities 

Assets 

Utility ABC 

New Jersey 

Wastewater / 

stormwater 

Medium {10,000 -

99,999) 

1 selected + 

2 selected + 

X 

... 

ational 

,king 

Resilient Strategies Guide 

• Introduction or “On-Ramp” to 
climate change for those with no 
or limited knowledge of climate 
change 

• Guided process to review and 
select priorities, vulnerable 
assets, and relevant strategies 

• Final report documents selected 
strategies to explore during 
adaptation planning 
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https://www.epa.gov/crwu/resilient-strategies-guide-water-utilities#/
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Climate Resilience Evaluation and Awareness Tool 

• First of its kind – web-based climate change risk assessment tool or 
the water sector 

• Walks users through a flexible and customizable risk assessment 
framework that presents available climate data at the regional and 
local (downscaled) levels 

• The tool steers users through a process of identifying impacts, 
vulnerable assets, and adaptation options to help reduce risks 
and was built with significant stakeholder input 
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https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://youtu.be/fa0oK_jE8Zw
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0 CREAT Climate Scenarios ProJection Map 

CREAT Climate Scenarios Projection Map CreatingRes1hentWaterUt1ht1es &EPA 
Introduction Temperature ~ Storms Extreme Heat Sea Level Resources Technical Details 

Change in average annual precipitation 

Select the time period and scenario to review: 

2035 

2060 

Hot/ 
Dry 

Central 

Hide_scenario layers 

Warm/ 
Wet 

Zoom to: -~f/f!: ~~~~~~ .':'.~~~{{ P~;c:o 
Using the same scenarios as those developed for changes in temperature, 
consider the range of future precipitation conditions for each time period 
provided . Two time periods, centered on 2035 and 2060, are provided as short• 
and long-term infrastructure and water resource planning horizons. In many 
locations, models project both drier and wetter conditions, necessitating utilities 
to consider which trends in population could lead to the largest threats to 
reliab le service and critical infrastructure. 

Once you have selected a scenario of interest, zoom into your location and 
click in a grid cell to view the projected change in annual precipitation. 

The uncertainty inherent in using models to project future climate conditions 
makes it difficult to choose any one value or model to use in p lanning. Consider 
any or all of these scenarios to evaluate your resil ience to the Impacts that could 
result from these possible future climates. 

What if the future is significantly wetter? Or significantly drier? 

Increased precipitation may lead to strained reservoirs, overwhelmed t reatment 
infrastructure, and flooded facilities. Lower precipitation may necessitate 
operational changes to increase efficiency or to conserve and access alternate 
supplies during Intense drought. Historical storage cycles in aquifers, reservoirs, 
and snowpack may be disrupted. Examples of the type of concerns and 
challen2es that water utilities mav need to deal with as orecioitation chan2es 
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Climate Resilience Evaluation and Awareness Tool 

• First of its kind – web-based climate change risk assessment tool or 
the water sector 

• Walks users through a flexible and customizable risk assessment 
framework that presents available climate data at the regional and 
local (downscaled) levels 

• The tool steers users through a process of identifying impacts, 
vulnerable assets, and adaptation options to help reduce risks 
and was built with significant stakeholder input 
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https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://youtu.be/fa0oK_jE8Zw
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0 CREAT Climate Scenarios ProJection Map 

CREAT Climate Scenarios Projection Map CreatingRes1hentWaterUt1ht1es &EPA 
Introduction Temperature e Results Overview - Pll.an 1..: WWTP Protection Measures 

Change in average annual precipita 
?ntral Scenario 

Select the time period aj 

Hot/ 
Dry 

C 

$23,767.150 - $418 .000 - $8 514 000 $4 057· 500 naverageannual ,;I 
$ $ , . I , - , ' • - Ition (%) 
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CONSEQ U EN CES CONSEQ U E CES R ISK R EDUCTION TOTA L COST os 

2035 

~ ol0 .,_ __________________ _._ __________________ _._ __________________ _._ ___________________ tolS 2060 

Hide scenaj 

Using the same scenarios as those develo 
consider the range of future precipitation 
provided . Two time periods, centered on; 
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• First of its 
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https://www.epa.gov/crwu/climate-resilience-evaluation-and-awareness-tool-creat-risk-assessment-application-water
https://youtu.be/fa0oK_jE8Zw


  

Understand 

CREAT Assessment Process 

7 



  Awareness Report 

Potential future climate conditions for Metro Utility (Newark) NJ 
Climate change presents challenges to water, wastewater and stormwater utilities and the communities they 
serve . Those utilities that adapt to these changes may need to raise rates to develop new water supplies and 
adjust their treatment and operations. Without adaptation, infrastructure and operations designed for historical 
climate conditions could be overwhelmed or damaged . Main breaks , overflows, and service outages would 
lead to lost local business revenue and public health concerns. Several changes are possible for your utility's 
location in Newark, New Jersey and each future has unique challenges to consider : 

• !f. What if the climate were significantly hotter? 

Adjust treatment processes to warmer waters and altered 
water quality 

• Utility crews and equipment stressed during hotter conditions 

=:ff,., What if the climate were significantly wetter? 

• Strained reservoirs , overwhelmed treatment and flooded 
facilities during sustained and intense storm events 

Adjust treatment processes to lesser quality inflow due to 
soil erosion and contaminants from overland flows 

• !f. What if the climate were significantly drier? 

Revenue loss from reduced usage during voluntary or 
mandatory conservation actions in response to drought 

Operational changes to increase efficiency, conserve and 
access alternate supplies during intense drought 

~ ,. How will rising sea level affect our community? 

• Frequent flooding during storms due to higher sea level 
increasing storm surges 

Coastal aquifers more vulnerable to saline intrusion with 
higher sea level 

5.87°F increase in average annual temperature 

Increased seasonal demand during hotter 
conditions exceeding supply leads to outages 
and public health risks 

Larger wildfires and damage to infrastructure and 
water resources under hotter conditions 

10.62% change in annual precipitation and 
17.56% increase in 100-year storm by 2060 

• Flooded streets and basements throughout the 
community following heavy precipitation events 

Health risk from Combined Sewer Overflows 
(CSOs) and Sanitary Sewer Overflows (SSOs) 

3.23% change in annual precipitation by 2060 

Disrupted historical storage cycles in aquifers, 
reservoirs and snowpack 

Larger wildfires and damage to infrastructure and 
water resources under hotter conditions 

9.92 to 31.18 inches higher sea level by 2060 

• Property damage and street flooding across 
coastal communities 

Relocation of outfalls and facilities to 
accommodate moving shoreline 

CREAT Assessment Process 

8 



     

   

Drought condit ions in many regions of the United States impact water utilities by changing water levels in aquifers and reservoirs, reducing snowpack, and altering surface water flows. Water sector 
utilities facing drought should employ strategies to prepare for, respond to and recover from limited water supply. 

Case Study and Information Exchange Map 

More than fifty (50) utilities/communities addressing these climate-related concerns 

9 

https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=03d35ca84b5944f8b3ab59bf3a981462
https://youtu.be/fa0oK_jE8Zw


     

   

Drought condit ions in many regions of th 
utilities facing drought should employ st~ 
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CITY OF FARIBAULT, MINNESOTA 

Background 

The City of Faribault provides wastewater services to residential and industrial customers in Faribault , Minnesota , which is 
located about one hour south of Minneapolis, Minnesota. About 50 to 60% of all wastewater flow is from industrial 
customers, including a laundry facility and a food packaging plant. The water reclamation facility (WRF) is designed to treat 
an average flow of approximately 3.5 million gallons per day (MGD) and a peak wet weather flow of 7 MGD. 

Challenges 

The WRF is located near the confluence of the Straight River and Cannon River and is at risk of flooding. The City 
previously experienced issues related to overflows and bypass as well as infiltration and inflow (l&I) from heavy precipitation 

events. The WRF was impacted by previous flooding events due to high river levels. During a flooding event in 2010, the 
WRF was inundated and taken completely offline for approximately two weeks due to a damaged siphon box through which 

all flows are conveyed under the Straight River to the WRF. During that time, a temporary above-ground collection system 

had to be constructed to convey the wastewater from the City to the WRF for treatment. Following that flooding event, WRF 
assets were relocated away from the river , however flooding concerns still exist if the river re-channels within the floodway. 

It is expected that floodwaters could still damage infrastructure assets at their new locations. 

Planning Process 

To better understand the resilience of their wastewater infrastructure and operations to extreme flooding , the City of 
Faribault assessed potential impacts of environmental change and extreme weather events using the U .S . Environmental 
Protection Agency's (EPA's) CR EAT and enhanced resilience through long-term planning using EPA's Planning for 

Sustainability Handbook. The assessment brought together individuals fi"om the City of Faribault , state agencies and EPA 
staff to think critically about potential impacts , priority assets, and possible resilience strategies. 

Resilience Strategies and Priorities 

Based on experience with prior intense precipitation events, the City of Faribault has already taken action to protect their 

WRF from flooding and improve their overall resilience to extreme weather impacts. Using CREAT results , the City was able 
to evaluate the performance and costs of two priority actions that, if implemented, will provide additional protection to the 
facility: constructing a berm and building stream bank stabilization. The City will continue to use the CR EAT results and the 
information from EPA's Planning for Sustainability Handbex>k to conduct additional long-term infrastructure and financial 

planning. See the table below for all potential measures that were considered. 

City of Faribault , Minnesota Case Study - Page 1 &EPA 

terut1ht1es &EPA 
ce water flows. Water sector 

ities/communities addressing these climate-related c

Case Study and Information Exchange Map 

More than fifty (50) util oncerns 
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https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=03d35ca84b5944f8b3ab59bf3a981462
https://youtu.be/fa0oK_jE8Zw
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Climate Scenarios Projection Map CledllllgRetlrertlWdter Ullhlle'> &EPA 
Introduction Temperature Precipitation Storms Extreme Heat Sea Leva Resources Technic.a.l Details 

Chang m average annual precipitation 
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CRWU Data Services and Maps: 
Climate Projections 

https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=3805293158d54846a29f750d63c6890e
https://youtu.be/fa0oK_jE8Zw
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Hot Days / Streamflow Map 

https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=3805293158d54846a29f750d63c6890e
https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=48dcf8ca136a49a298a60e31422d58f0
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Surge Inundation Map CreatingRes1hentWaterUt1ht1es C:J &EPA 
mm Hurricane Frequency Storm Surge Flooding FEMA Flood Zones Details 

Hurricane Tracks 

This story map il lustrates historical hurricane tracks, strike frequency, 
and potential areas of coastal flooding and inundation from storms by 
combining the 

• National Hurrica ne Center's (NHC's) hurricane strike dataset, 
• National Oceanic and Atmospheric Administration's ( OAAs) Sea, 

Lake, and Overland Surge from Hurricanes (SLOSH) model results, 
and 

• Fed era I Emergency Management Agency's (FEMA's) 100-year and 
500-year flood zones. 
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The map on the right displays the tracks of hurricane systems from 
1900-201 5. Each of these storm systems reached hurricane strength as 
the storm center was within 50 nautical miles of the U.S. coastline. The 
strength, measured by hurricane category, is represented wi th colors 
from yellow (Category 1) to red (Category 5); tropica l storm segments of 
these hurricanes are shown as dotted lines. To access more detailed 
storm t rack data, visit NOAA's Historical Hurricane Tracks Tool. 

Denver UNI TED lllin ,1 Jh P1,;;ade.JhL r-
Tropical Storm 

Use the zoom and search to review the tracks that pass close to any 
location of interest. Click on a storm segment to highlight the track and 
see the name, y ear and maximum strength. When multiple tracks are 
selected, use the left and right arrows to scroll through the storms that 
passed your selected location. 

Follow th is story through the tabs, each with different data layers. Zoom 
into your location on each map to review the data to ident ify the 
potential for hurricane landfall and coastal flooding for use in your 
assessment of flood risk and planning for mit igating flood damage in 
the event of a storm. 
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Storm Surge Inundation Map 

https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=852ca645500d419e8c6761b923380663
https://youtu.be/fa0oK_jE8Zw
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rm Surge Flooding 

This map displays the results from the SLOSH (Sea, Lake, and Overland 
Surges from Hurricanes) model. SLOSH is a numerica l model used by 
NWS (National Weather Service) to compute storm surge. Storm surge is 
defined as the abnormal nse of water generated by a storm, over and 
above the predicted astronomical t ides. Flooding from storm surge 
depends on many factors, such as the track, intensity, size, and forward 
speed of the hurricane and the characteristics of the coastline where 1t 
comes ashore or passes nearby. 

Cl ick on a button to see inundation depth for each hurricane storm 
category on the map. 

@B+iiiFRifiF4iii 
Gh-AiGh-Mi&i 

Texas to Maine Puerto Rico and US Virgin Islands Hawaii 

Use the map search, pan and zoom, or links above to review potential 
inundation depth at your location. 

This product displays a seamless national map of storm surge hazard 
scenarios developed by the HC (National Hurricane Center) Storm 
Surge Unit. This map merges the Maximum of Maximums (MOM) 
product from 27 of the operational SLOSH grids. Each grid for the 
Category 1-5 SLOSH MOMs was merged into one national grid. The 
national grid was then resampled, interpolated, and processed with a 
DEM (Digital Elevation Model, i.e. topography) to compute the storm 
surge hazard above ground for each hurri cane category. This means 
when NHC forecasts storm surge of 20 ft that means 20 ft above 
ground. SLOSH products do not include Category 5 storms north of the 
NCNA border or in Hawai i. 
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Storm Surge Inundation Map 

https://epa.maps.arcgis.com/apps/MapSeries/index.html?appid=852ca645500d419e8c6761b923380663
https://youtu.be/fa0oK_jE8Zw
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Outreach and Training 

• Training website 

• Workshops 

• Onsite technical assistance 

• Website 

• Newsletter 

https://www.epa.gov/crwu/training-center
http://www.epa.gov/crwu
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Contact Us 

• Email: crwuhelp@epa.gov 

• Curt Baranowski: Baranowski.curt@epa.gov 

• Steve Fries: fries.steve@epa.gov 

• Alex Horansky: Horansky.alex@epa.gov 

• Wesley Wiggins: Wiggins.wesley@epa.gov 

• Klara Zimmerman: zimmerman.klara@epa.gov 

mailto:crwuhelp@epa.gov
mailto:Baranowski.curt@epa.gov
mailto:fries.steve@epa.gov
mailto:Horansky.alex@epa.gov
mailto:Wiggins.wesley@epa.gov
mailto:zimmerman.klara@epa.gov


  

 

  

Southeast Climate Region 

Shaun Livermore 

Utilities Operations Manager 



     
      

   

     
      

      
 

     
    

  

 The Poarch Creek Indians are descendants of a 
segment of the original Creek Nation that once 
covered almost all of Alabama and Georgia. 

 Unlike many eastern Indian tribes, the Poarch Creeks 
were not removed from their tribal lands and have 
lived together for almost 200 years in and around the 
reservation in Poarch, Alabama. 

 The reservation is located eight miles northwest of 
Atmore, Alabama in rural Escambia County, about 57 
miles east of Mobile. 



 The first formal leader was Calvin McGhee who 
served from 1950 until his death in 1970 as head of 
the council for the Creek Nation East of the 
Mississippi, the precursor to today’s Poarch Creek 
Indians. 

       
   

       
     



  
   

  
     
    

  
    

  
      

   
  

   

Recognized 
Indian Tribes in the 
Southeast Region 
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 On August 11, 1984, the U.S. 
formally acknowledged that 
the Poarch Creek Indians 
officially exists as an “Indian 
Tribe.” A segment of the 
original reservation land of 
Lynn McGhee became the 
center of Tribal operations. 
It is the only land within the 
original domain of the 
Creek Confederacy to still 
be occupied by Creek 
people. 



     

    

  
  

    
   

   
      

    

 The original Utilities Charter was signed on October 
13th 1994. 

 It was later revised on November 20th 2007 

 Poarch Band of Creek Indians Utilities Authority 
(PCIUA) currently employs 14 people. 

 PCIUA serves approximately 300 water/sewer 
connections in and around the reservation. 

 PCIUA formed Escambia Community Utilities (ECU) 
to manage and own utility systems off reservation. 

 ECU currently serves about 500 water connections. 
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 Drought has been an issue in the region recently 

 Rainfall patterns have changed 

 Totals do not reflect the intensity of the rain events 

 Floods are a higher risk to operations 
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" ------------- Changing Precipitation Quantity and Patterns 

• Currently, we average 104 rain events per year with an average of 44 inches 
of rainfall 

• Models suggest we’ll see longer dry spells with shorter, heavier rain 

• An overall modest increase in total rainfall 

• Examples: 

– 2016/2017 drought affects water supply of many in Massachusetts 

– Flooding during the January and March Nor’easters in 2018 impeded 
access to several MWRA facilities 



  

AP/CityLab 

No Longer A Theory: State Street, Boston – March 2018 



~ 

a Charlestown Navy Yard – March 2018 
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Eastern Avenue, Chelsea – March 2018 



Shirley Street, Winthrop – March 2018 



 Nut Island, Quincy – March 2018 



 
 

  

 

  

 

   

 

  
 

Preparing for Climate Change: 
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 



  

     

 

  

" ------------- Significant Investment in Dams 

• All MWRA dams, dikes, spillways and appurtenances are inspected routinely 
by licensed dam safety engineers and are in good condition 

• MWRA has spent over $22 million on dam safety projects 

• Quabbin and Wachusett spillways have been improved to be able to 
discharge the probable maximum flood 



Quabbin Spillway Rehab 



 Wachusett Crest Gate 



  

 

     
    

  
 

   

• Deer Island plant fully protected 

– 100-year flood 

– 1.9-foot (0.6 meter) sea level rise 

– Wave run-up of 14 feet (4.3 meters) on east 
side and 2 feet (0.6 meter) on west side 

– Nut Island headworks in Quincy similarly 
designed for sea level rise 

Adaptation for Sea Level Rise In The Design of Deer Island Treatment Plant 



     
 

Deer Island On-Site Power Plant 

• On-site power plant ensures uninterrupted power supply to keep the plant 
operating for up to 90 days 



MWRA Coastal Facilities 



 
  

MWRA’s Chelsea Facility 

• Most of our staff and equipment is at our Chelsea Facility off of Eastern 
Avenue, across from the Chelsea Creek 



  
  

Plans in Place to Pre-deploy Staff to Higher Ground 

• Back-up water and wastewater operations control center created at 
Carroll Treatment Plant in Marlborough 
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Plans to Pre-deploy Staff and Equipment to Higher Ground 

Hayes Pump 
Station 

Gillis Pump 
Station 

Brattle Court 
Pump Station 

Spring Street 
Pump Station 

Carroll 
Plant Norumbega 

Reservoir 

Southborough Hyde Park 
Facility Pump Station 



 

  

  
 

  

" ------------- Benchmarks For Evaluating Facilities 

• 100 year flood as determined by FEMA 

• 100 year flood + 2.5 feet (NYC DEP, BHA) 

• Hurricane flooding levels as determined by FEMA’s SLOSH model (current 
evacuation planning recommendation) were reviewed 

• Wave action (for facilities adjacent to FEMA Hazard Zone VE) was reviewed 



  

 

" ------------- MWRA’s Approach 

• Short-term 

– At-risk buildings are being fitted with temporary flood barriers 

– Expanding fuel storage at wastewater stations 

• Long-term 

– Facility rehabilitation on a 20-year cycle 

– Future rehabilitation contracts will include protection measures 

• May have to speed things up 



 Flood Elevations At Chelsea Creek Headworks 



 

Flood Elevations At Chelsea Creek 

Backup Generator Southwest Facility View 



  New Flood Control Measures Are Being Added 



"--
Chelsea Headworks 



--------~ 
Chelsea Headworks 



Alewife Brook Pump Station 

Flood logs 
(exterior) 

Flood logs 
(interior) 

Watertight 
hatch 

Flood logs 
(interior) 

   



Alewife Brook Pump Station 



Alewife Brook Pump Station 
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Working With Our Customer Communities 

• MWRA works closely with its 
customer communities, providing 
training on Emergency Action Plans 
and guidance assistance with 
vulnerability assessments 
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