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Presenter Notes
Presentation Notes
Ona – Welcome! Happy to have you all here. We'll do a more thorough welcome to the meeting in a few minutes, but want to start by setting up interpretation and going over logistics.



Interpretation
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Presenter Notes
Presentation Notes
Ona: “Welcome. Today we have interpretation in Spanish, Arabic, and English. If prefer to listen in English, you will join the English channel. We will go over the interpretation instructions now.



Click on the globe symbol 
in the bottom right corner 
of your screen.

Select the option for the 
language you speak.

Interpretation on a computer
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Presenter Notes
Presentation Notes
Magda



Click on the three dots in the 
bottom right corner of your 
screen.

Interpretation on a smartphone

Select the option with the 
globe symbol.

Select your language. Press 
"Done" in the top right corner.
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Presenter Notes
Presentation Notes
Magda



Interpretación
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Presenter Notes
Presentation Notes
Spanish Interpreter



Haga clic en el globo 
terráqueo ubicado en 
la esquina derecha 
abajo de su pantalla.

Interpretación en una computadora

Seleccione la opción 
para el lenguaje que 
usted habla.
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Presenter Notes
Presentation Notes
Spanish Interpreter



Haga clic en los tres puntos 
ubicados en la esquina derecha 
abajo de su pantalla.

Interpretación en un teléfono inteligente

Seleccione la opción con el 
símbolo de globo.

Seleccione su lenguaje. Presione 
“Done” arriba en la esquina 
derecha de su pantalla.
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Presenter Notes
Presentation Notes
Spanish Interpreter



Interpretación

Presenter Notes
Presentation Notes
Arabic interpreter



ية إضغط على رمز الكرة الأرض
من في أسفل الجانب اليمين

.  الشاشة

ترجمة عبر جهاز الكمبيوتر 

حدد خيار اللغة التي 
.  تتحدثها

Presenter Notes
Presentation Notes
Arabic interpreter



ترجمة عبر الهاتف الذكي 

 .حدد الخيار باستخدام رمز الكرة الأرضية

. حدد لغتك
ى في أعل) إنتهى(” Done“إضغط على 

. الجانب اليمين

Presenter Notes
Presentation Notes
Arabic interpreter



Interpretation will now begin 

Presenter Notes
Presentation Notes
Ona – Interpretation will now begin, everyone go to the globe icon and choose the language in which you want to hear the meeting



• The meeting is being recorded.
• We will have time for questions & answers (Q&A) following each 

presentation.
oWe will prioritize questions pertaining to the presentation topic.
oWe will do our best to answer as many questions as possible. We will 

likely not get to every question given the anticipated high number of 
participants.

• Post any technical issues in the Q&A.

Please pace your speech to allow our interpreters time to translate.

Meeting Guidelines
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How to Use Zoom’s Q&A Function

Type your question in the bottom 
of the Q&A window. Click "Send" 

to submit your question

Click the "Q&A" button in the webinar controls bar
13

Presenter Notes
Presentation Notes
Ona -  this is a zoom webinar. The technical team are here as "panelists," and you'll see and hear from many of them.Everyone else is an "attendee" - you cannot be seen or heard. In the Q&A function (found at the bottom of the screen or behind three dots or "more") you may (a) share questions in writing about the things we are discussing or (b) get help if you're having technical difficultiesNote that everyone will be able to see the questions asked in the Q&A, and the answers for those that are answered



Click the “Raise Hand” button on the 
webinar controls toolbar

When your question has been answered, 
click “Lower Hand”
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If you are calling in:  Dial *9 to raise your hand
                  Dial *6 to unmute and mute

How to Raise Your Hand to Ask a Question

Presenter Notes
Presentation Notes
Ona - During Q&A sessions, you may also raise your hand to be called on verbally, in which case we will unmute you. For anyone calling in directly from a phone, without the use of an application, To raise and lower your hand, you will need to hit *9 on your phone's dial pad to unmute you will need to dial *6 on your phone's dial pad. And now we'll begin recording



Updated CSO Control Plans:
Alternatives Screening and 

Affordability Analyses
January 22, 2025

Presenter Notes
Presentation Notes
Charlotte – start recordingOna – welcome! So glad to see everyone here. This is the 4th public meeting on the Updated CSO Control Plans Effort. I'm Ona Ferguson, I have lived in Cambridge and Somerville most of my life. I work at the Consensus Building Institute, based in Porter Square, and am here tonight with Abby Fullem and Charlotte Goodman to run this meeting.Project background:The infrastructure in this area was built over a century ago in many neighborhoods, and this infrastructure may not be capable of handling increases in storm event flows in the future.  As a result, stormwater and combined sewage goes into our waters during large storms.Our communities have been working since the 1980s to fix the problem of CSOs. This has led to massive improvements, but there is more to do. The public cares deeply about our water quality and the well-being of our communities, as do the staff and project teams at MWRA, Somerville and Cambridge.  



Project Partners

16

City of Cambridge

Massachusetts 
Water Resources 
Authority (MWRA)

City of Somerville

Charles River 

Upper 
Mystic River 

https://voice.somervillema.gov/joint-cso-planning

Alewife Brook 
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Presenter Notes
Presentation Notes
OnaFor the project we are discussing tonight, there are 3 project partners: Somerville, Cambridge, and the Massachusetts Water Resources Authority (MRWA). They are in the process of working together over multiple years to: Determine the scope of the problemLook at the tools that could helpCome up with and compare possible packages of tools  And, finally, to select plans to implement. Helping coordinate some parts of the project, we've noticed that working across juristictions is really complex and challenging for the technical team. We've also noticed that that the public really cares about this project – we've seen so many emails, and such consistent interest in these meetings. Each partner has been putting significant effort into this initiative month in and month out. This map shows the project geography – note especially the yellow dots, which show where the CSOs's we're discussing are located. 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvoice.somervillema.gov%2Fjoint-cso-planning&data=05%7C01%7Cmbateman%40dewberry.com%7C5cc5b1b80909481e4a0608dbbe8cceb2%7C84b7f537fb7642b2ac1b415a5597766c%7C0%7C0%7C638313284217118644%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=T1g7jO87fVoXGlcKUduUjNxZlqDsZqsIrqvrwGYhFJw%3D&reserved=0


6:00 PM Welcome & Meeting Overview

6:10 Overview of the Updated Combined Sewer Overflow (CSO) Control 
Plans Process and Regional Effort

6:25 Alternatives Under Consideration to Reduce or Eliminate CSOs
What is the process to developing alternatives? What alternatives are 
under consideration? What are some key alternatives being 
considered? 

7:10 Financial Capability Assessment Process
Where does the process come from? What is it? How is it calculated? 

7:50 Next Steps & Wrap-up

8:00 Adjourn

Tonight’s Agenda
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Presenter Notes
Presentation Notes
Ona – there are a lot of people on this webinar tonight – currently XXX (share count). I want to be sure you know what to expect from this meeting. The purpose of tonight's meeting is to give you a sort of peek behind the curtain on technical work. The work is mid-stream, we are not presenting any conclusions or specific proposals. That will happen in future meetings. Tonight we'll do a general project overview and introduce key concepts Share example alternative packages of tools and what the team is learning about eachAnd share the process of Financial Capability Analysis, which the team is working on.After each of the two major presentations, there will be time for questions and answers.This meeting IS NOT an opportunity for public comment on the project. There will, however, absolutely be opportunities for this.  There will be public hearings next year when there is more to review and respond to. And, given the high level of interest and the knowledge that many of you want to share your thoughts, we will hold a listening session in coming months. Thanks to the Charles River Watershed Association, the Mystic River Watershed Association and Save the Alewife Brook for their advice and guidance on the project overall. This meeting will stop at 8:00pm because it is being interpreted. 



Panelists
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City of Cambridge
Massachusetts 
Water Resources 
Authority

City of Somerville

Catherine Woodbury
Diane Stokes
Jim Wilcox
Lucica Hiller
Stef Harrison (Stantec)
David VanHoven (Stantec)
Indrani Ghosh (Weston & 
Sampson)

Rich Raiche
Gina Cortese
Magdalena Gomez
Brian Postlewaite
Miles Bateman (Dewberry)

Brian Kubaska
Jeremy Hall
David Wu
Erika Casarano (AECOM)
Don Walker (AECOM)

Presenter Notes
Presentation Notes
Ona Several staff and technical consultants from each partner entity will be presenting and answering questions tonight. (Let Catherine Woodbury (Cambridge) and Rich Raiche (Somerville), Brian Kubaska (MWRA), introduce panelists who work with them)



Resources & Previous Public Meetings

Public meeting 1
June 29, 2022

Agenda: 
• Introduction and 

orientation to the planning 
process

• Discussion

Public meeting 2
Dec 15, 2022

Agenda: 
• CSO planning background
• Goals and priorities
• Typical Year development
• Community feedback 

session

Public meeting 3
Nov 15, 2023

Agenda: 
• CSO Control Plans process
• CSO Control Toolbox
• Goals and priorities – 

participant feedback

Project Website: www.voice.somervillema.gov/joint-cso-planning
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Presenter Notes
Presentation Notes
Charlotte post project website in chatOna You can find recordings from each of the previous meetings and related information on the project website, you can also sign up there to be notified when we hold project-related events like this one, and there's a link to sign up for notifications when there are combined sewer overflowsYou can also find TODAY's slides and agenda under the Public Meeting #4 folder down on the far lower right of the project webpage



20

Presenter Notes
Presentation Notes
[Abby take over screen share] Ona Before we get going, we'd like to get a sense of who is here tonight. Please respond to the questionnarie so we can learn a bit more about the group. There are 3 ways to get to the survey: Click link Charlotte is putting in chatUse QR code from their phoneGo to menti.com and type in the numberThere are 3 questions.  As you heard, tonight's meeting will be technical. We know many of you wish there was more time for sharing your thoughts, so this is a brief opportunity to jot down anything you'd like to share about this CSO work and the project. (give people a minute or two). (Launch introductory poll.)You may move through the poll at your own pace. Click SUBMIT after each answer to get your answers registered. Please note you may submit multiple responses to the final question. (Read through the three question so interpreters can interpret:) Where do you live?Where do you work?What hopes and/or concerns do you have about this project and CSOs in general?(give people a minute or two)Abby, can you put up the the results?  Using AI to group similar answersAnd now, to Brian Kubaska for MWRA for overall orientation�



Overview of the Updated 
Combined Sewer Overflow

Process and Regional Effort

21

Presenter Notes
Presentation Notes
Brian, Welcome, I'm Brian Kubaska the Chief Engineer at the Massachusetts Water Resources Authority.  I've been working on Combined Sewer Overflow issues within the metropolitan Boston area in one way or another my entire 30+ year carrier.  Starting as a consultant developing receiving water and hydraulic models back in the early 90's to help determine what could be done on the first CSO Control plans, helping to implement those plans while at the MWRA, to now working with the team we have here today to develop the next plan for further CSO Control.   



Combined System – No or Moderate Rain Combined System – Heavy Rain

StormwaterSewage Combined Sewer 
Overflows

What is a Combined Sewer Overflow (CSO)?
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Presenter Notes
Presentation Notes
Brian Knowing that some of us here today are new to  combined sewer overflows or CSOs as we typically refer to them , let’s spend a few minutes to make sure we all understand what a Combined Sewer Overflow  is and why they occur. In many older cities like Somerville, Cambridge, Boston and Chelsea a single pipe was built some 100+ years ago to remove both rain water (from streets and building) and sewage (…what goes down the drain from homes and businesses).    As shown in the figure to the left, during dry weather conditions all the sewage is able to make its way through the collection system to the wastewater treatment plant (Deer Island for our system).  This was not always the case with some spills happening in dry weather in the late 1980s.  During storm events, rain water also enters the same pipe in a combine system.  In most storm events this additional rainwater is also able to make it through the collection system to the WWTP.  However, as shown in the figure on the right, during bigger storms... sometimes the single pipe isn’t able to handle the storm water.  Rather than flood streets and homes, relief pipes referred to as CSO outfalls spill into nearby waterbodies including brooks, rivers, and the ocean.That spill is what we call a combined sewer overflow.



System Wide CSO Reduction Since the 1980s

Prior Long Term Control Plan
• System wide improvements 

including the Charles, Alewife, 
Mystic resulted 
in significant  reductions in 
CSO discharge since 1980s. 

*Annual discharge volume based on the prior Typical Year

*

System Wide CSO Reduction Since the Start of 
the CSO Program in the 1980s
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Presenter Notes
Presentation Notes
Brian Over the past 30+ years we have made huge improvements to reduce the amount of CSO within the Metropolitan Boston area.  As shown in the figure on the right, CSO volumes discharging to metro boston waterways in the late 1980s were estimated to be 3,300 million gallons per year (first bar on the left). Note this figure shows results based on a typical year of rainfall established to represent rainfall expected in 1992.  CSOs where substantially reduced to less than 1,500 MG per year primarily through improvement made to pumping at the Deer Island WW Treatment Plant by the early 1990s, and then reduced to approximately 400 million gallons per year today with the implementation of an earlier CSO Control Plans completed in 2015 (35 projects) as well as further improvement made by MWRA and our member CSO communities over the past decade. We've spent over 1 Billion on this earlier CSO Control Plan and additional work by MWRA and the CSO communities.  This included projects to address Alewife and Upper Mystic CSOs with spending of over $215M and projects in the Charles totaling over $90M.  As a result of this work, CSOs happen much less frequently than in the past and now only contribute to high bacterial concentrations in the receiving waterbodies for very short durations during years with average rainfall. As also shown on this figure, the vast majority of remaining CSO discharges within the Metro Boston area is now treated (blue portion of the bar) at 4 CSO Treatment facilities that kill the bacteria before discharging as well as provide removal of other materials from the CSO flows.  Additional info..not for presentation.As a result of the 35 projects associated with the first CSO Control Plan more than 4,300 acres of stormwater runoff has been redirected out of the Combined Sewers through sewer separation projects which involved street-by-street removal of the storm drain connections. An additional benefit of the sewer separation is that it allowed 50% of the active CSO regulators to be closed in Cambridge and Somerville and reduced the treated discharge from Cottage Farm from 214 MG to 6.7 MG today. 



• Cambridge, Somerville, and MWRA 
are developing Updated CSO Control 
Plans with the overall goal to reduce 
or eliminate CSOs. 

• The new plans focus on the Charles 
River, Alewife Brook, and Upper 
Mystic River (the variance waters).

• New plans incorporate the impacts of 
climate change.

What Are We Doing Now 
About CSOs?
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Presenter Notes
Presentation Notes
 Brian So what are we doing now about CSOs. The focus is on the 16 remaining (...over 16 were closed as a result of prior CSO control work) CSO in the Charles, Upper Mystic and Alewife as shown by the yellow dots on this map.Under the clean water act these water bodies  (Charles, Upper Mystic, Alewife) are not permitted to have CSOs, and must be granted variances by MassDEP and EPA until such time they are eliminated or the water classification is changed to allow limited CSOs.  We refer to these three water bodies as “the” variance waters. This next CSO control effort, that we are discussing today, is to determine what additional work could be done to eliminate or make further reductions to the 16 remaining CSOs that can still spill to these variance waters.    As discussed in prior public meetings, these plans are being developed  with a consideration for climate change.  The storms we are using to develop alternative are looking out to what we expect  storms to be in the year 2050, given climate change projections.Additional work we are doing now is to study what can be done to address odor issue near CSOs, better capture floatables that may be entering the waterbodies from the remaining CSO discharges, and improvement notification systems to alert people near the waterbodies when CSOs occur.  MWRA, Somerville and Cambridge are working to study these issues and implement plans to make improvements as recommended.



Updated CSO Control Plan Steps:

1) 2050 Typical Year & 2050 Design 
Storms

2) Unify Hydrologic & Hydraulic 
models

3) Create alternatives:
a) Identify scenarios to evaluate CSOs

• 2050 Typical Year
• 2050 5-yr
• 2050 25-yr

b) Combine CSO tools to develop 
various alternatives

c) Optimize regionally for each 
variance water

Step 3b Zoom In: CSO Reduction Tools
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Presenter Notes
Presentation Notes
BrianSo in terms of where we are in the planning process ...we previously presented to you the information on the development of the new Typical year and design storms based on future climate change projections and we also presented to you information on how we combined the hydraulic models from the MWRA, Cambridge, and Somerville into one model for use in developing and evaluating alternatives.  The next step in the process is creating and evaluating the alternatives. As a first step we developed the range of scenarios to evaluate CSOs.  These rainfall scenarios included the 2050 TY,  2050 5-year storm and the 2050 25-year storm.  Alternatives were evaluated to address CSOs up to and including elimination.   We looked at combinations of the CSO reduction tools that we show on the right and that we previously presented to develop various alternatives to reduce of eliminate CSO under the three storm scenarios.   We looked at these alternatives individually at each outfall then looked at combinations of these alternatives that would address multiple outfalls.  Where an alternative at one outfall was predicted to impact performance at other outfalls we looked at optimizing the alternatives.  



Updated CSO Control Plan Steps:
 
4) Develop conceptual layouts and 
preliminary cost estimates

5) Compare alternatives using weighted 
criteria

6) Assess Initially Preferred Alternative(s) for: 
• Financial Capability Assessment

• Impact to rate payers
• Implementation schedule

• Compliance with Water Quality standards
• What is the highest attainable use 

without a widespread economic or 
social impact?

7) Develop Draft Updated CSO Control 
Plan(s)

Reduce/eliminate combined sewer overflows

Reduce flooding and flooding impacts

Reduce sanitary sewer overflows

Improve water quality

Rehabilitate old infrastructure (pipes, facilities)

Improve resilience of our infrastructure to future climate 
conditions

Improve service to low income and minority 
communities

Offers community co-benefits 
(e.g., green space, gathering space, heat reduction)

Minimize neighborhood disruption during construction

Minimize costs to ratepayers / taxpayers

Other criteria based on public feedback

Step 5 Zoom In: Alternatives Evaluation Preliminary Criteria
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Presenter Notes
Presentation Notes
BrianStep 4 is to develop conceptual layouts and preliminary cost estimates which we have been working on and examples of which will be presented today.   The next step (step 5) will be to compare the alternatives using the weighted criteria such as the items listed to the right. These criteria were discussed and input was provided during the third public meeting in November 2023. We plan to further discuss the weight of these criteria during the next public meeting.     Step 6- the initially preferred alternatives from the criteria analysis will then be run through EPA’s Financial Capability Assessment which will be further explained in the slides below. The alternatives will also be assessed for compliance with water quality standards.    Once we figure out what the highest level of CSO reduction can be achieved based on the FCA then we will look at what the highest use is for each waterbody  -The last step will be to develop a draft Updated CSO Control Plan  



Updated CSO Control Plan Schedule
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Updated 1/02/2025

Presenter Notes
Presentation Notes
BrianWe are well along in the planning process, but a tremendous amount of work remains.Quickly reviewing what has already been discussed and achieved1. Our first meeting in June of 2022 (shown on the gantt chart as a 1 in the green circle) worked to provide the History of CSOs and Introduce the process we intended to go through.2. In Dec of 2022 we heard from you on what your goals were and provided details on development of storm events for the planning process that considered climate change3. In Nov of 2023 we discussed that alternative development process and got your thoughts on what should be considered for weighting factors.4.  Today we will be providing examples of potential alternatives we've developed to elimination CSO under three future storm conditions along with preliminary cost estimates and describe the process required to perform a Financial Capability Analysis.5  We intend to provide information of the preliminary results of the alterative analysis this Spring/SummerThe draft Plan will be submitted in December of this year, followed by a review and public hearing.We'll then work to address comments and develop a final plan by Jan 2027 followed by a MEPA Review and another public hearingAfter which our next steps will be determined by DEP and EPA



What is the process to developing alternatives?
What alternatives are under consideration?
What are some key alternatives being considered? 

Alternatives Under 
Consideration to Reduce or 

Eliminate CSO 
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Presenter Notes
Presentation Notes
Ona first take any process-related questions that were submitted in the Q&A function. (We assume most questions will be substantive). Now we're going to talk about the process of developing alternatives to reduce or eliminate CSOs. Over to Catherine Woodbury from the City of Cambridge



CSO Reduction Tools Included 
in Alternatives Development
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Presenter Notes
Presentation Notes
Catherine – introductionGood evening, I am currently working as a consultant to the city of cambridge after having retired with more than 20 years at DPW and 15 years with CDD.  My work at DPW involved the planning, design and construction of CSO and stormwater management projects aimed at improving water quality in the Charles River and Alewife Brook, including sewer separation projects in west cambridge and the alewife stormwater wetland, among others. Tonight I'm going to briefly review the tools we have to help us manage CSOs as an overview for new attendees and a refresher for others.



 Sewer Separation

 Green Stormwater Infrastructure

 Inflow/infiltration reduction

 Storage

 Conveyance

CSO Reduction and Elimination Tools

https://voice.somervillema.gov/joint-cso-planning
30

Presenter Notes
Presentation Notes
We have five tools that help us manage, reduce or eliminate combine sewer overflows.  These tools include sewer separation, green stormwater infrastructure, inflow/infiltration reduction, storage, and conveyance.  The effectiveness of each tool varies. Some tools manage CSOs more effectively, some are more easily implemented in key areas, some cost more to build, and some require more land to implement. In the next few slides we will quickly walk through each CSO tool – more information can be found online on the project website in the presentation from public meeting #3. The website link is at the bottom of this slide.

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvoice.somervillema.gov%2Fjoint-cso-planning&data=05%7C01%7Cmbateman%40dewberry.com%7C5cc5b1b80909481e4a0608dbbe8cceb2%7C84b7f537fb7642b2ac1b415a5597766c%7C0%7C0%7C638313284217118644%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=T1g7jO87fVoXGlcKUduUjNxZlqDsZqsIrqvrwGYhFJw%3D&reserved=0


Reducing CSOs Tool: 
Sewer Separation

• Build separate/ parallel pipe networks
• Removes stormwater from combined system into a 

separate pipe
• All stormwater discharges directly to river untreated

No or Moderate Rain Heavy Rain

Combined System

Any Rain

Separate System
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Presenter Notes
Presentation Notes
CatherineOne tool for reducing CSOs is sewer separation.  Brian already described how a combined system works, so I won't repeat that information. The key to sewer separation is to remove the stormwater from the wastewater system.  When a combined system is separated, a second pipe network is built so that sewer and stormwater flows can be carried in separate pipes. You can see in the image on the right that when separated, sewer flows will continue to go to Deer Island wastewater treatment plant, and all stormwater flows, even in small storms, are redirected to spill to the rivers, untreated.  An important part of using this tool is to ensure that this new stormwater discharge does not contribute to flooding or contain any other pollutants. 



Reducing CSOs Tool: 
Green Stormwater Infrastructure

• Captures/infiltrates some of the 
stormwater runoff before it enters the 
pipe network system

• Can treat stormwater to reduce 
pollutants

Stormwater Bumpout on Somerville Ave, Somerville
(200 sf footprint, 250 cf storage)

Under drain  
to pipe 

Stormwater infiltrates into 
soil where possible 

Stone provides 
stormwater storage 

Stormwater runoff from 
roadway and sidewalks flow 
into system 

Vegetation filters and 
transpires stormwater while 
enhancing the streetscape 

Overflow limits amount 
of surface ponding 
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Presenter Notes
Presentation Notes
Another tool is Green SW infrastructure. Green sw infrastructure systems are engineered systems that mimic natural processes. These systems collect, infiltrate and treat some of the stormwater runoff before the water enters the drain system.   Stormwater can contain pollutants like oil and grease, phosphorous and bacteria which can flow to the rivers if left untreated.In our dense urban environment, Green infrastructure can be specialized landscape areas or rain gardens that run parallel to sidewalks like the graphic on the left or in a sidewalk bump out as shown in the right hand image. Some green infrastructure techniques can be hidden underground in subsurface infiltration trenches with no surface landscaping, and, if and when space allows, larger green infrastructure systems like constructed wetlands can be built. GI techniques also include green roofs and reducing impervious areas.



Reducing CSOs Tool: 
Infiltration/Inflow Reduction

Fix old pipes to reduce groundwater and stormwater 
entering the pipe network
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Presenter Notes
Presentation Notes
Addressing Inflow and infiltration is another tool we look at to reduce CSOs. As our existing infrastructure ages there are different ways water, both stormwater and groundwater can find their ways into the sanitary pipe system.The left image shows "Inflow"  which is surface water runoff that enters a sewer system.This could be from manhole covers, broken pipes,  and illegal connections such as of roof connection or downspout, cellar drains, yard drains, or catch basins. Projects to reduce inflow include redirecting these flows to infiltration systems or a drain line if available. And on the right we see a picture of “Infiltration" which occurs when groundwater enters a sewer system. Infiltration can be caused by cracks, holes, tree roots, or bad connections in the sewer pipe. Projects to reduce infiltration include renewing the pipe through replacement, lining or repairs.Both infiltration and inflow can contribute to increase flows in the sanitary sewer system.  (B. Kubaska - note that we have not alternatives with I/I reduction.  We've performed analysis to show I/I reduction although important for continued system maintenance does is not an effective tool for CSO Control.  Are we in agreement?)Brian – I don't think we have said this in public meetings previously so unless we share the analysis it will not be a statement we can make at this meeting, unless it comes up as a question.  This section is just to explain the tools we have previously identified.



Reducing CSOs Tool: 
CSO Storage

Hold combined sewer overflows until 
after the storm by:
• Increasing pipe size
• Building a new storage tank or tunnel

Release it back to the system for full 
treatment at Deer Island Wastewater 
Treatment Plant.
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Presenter Notes
Presentation Notes
CSO storage is another tool to reduce CSOsBelow ground storage tanks, large pipes or tunnel are used to capture or hold combined sewerage during a large storm event until the sanitary system has capacity to convey the stored water and bring it to the treatment plant. The image on the bottom right is a picture of the Union Park Storage Basin which holds 2.2 MILLION GALLONS or the size of a football field filled with just over 5' of water, and the image on the top right is the North Dorchester Bay Storage Tunnel which holds 17 MG or the size of a football field holding almost 39.5 feet of water.As we go through the presentation to help you picture the potential size of these systems a rule of thumb is that a football field (360'x160') if filled with 1 foot of water can hold approximately 431,000 gallons. Reducing the size of the base or football field  will require an increase in depth for the same amount of storage.



Reducing CSOs Tool: 
Conveyance
Improve the flow through the pipes by:

• Increasing pipe size
• Increasing size of pumps
• Improve pump station operations
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Presenter Notes
Presentation Notes
Improving conveyance of CSO flows is another tool.  Think of conveyance like an underground network of pipes that carries wastewater from homes and businesses to a treatment facility.  It’s like a hidden highway for wastewater.    Reducing CSO by Conveyance --- means increasing the capacity of this network by increasing the size of the pipes in the system and could also involve increasing the size of or adding pumping or treatment facilities



Developing CSO Control Alternatives

36

Presenter Notes
Presentation Notes
CatherineSo when developing CSO control alternatives think ofThe CSO tools as building blocks.  These tools are not used in isolation, but instead are combined, as you will see in more detail in the next section.  Combining tools happens at different scales and locations to meet a range of cso reduction targets. An important note here is that regardless of the CSO benefit, if there is major construction in a public street, green stormwater infrastructure is always considered as part of the restoration of that street.  Once alternatives are created we will need to evaluate and compare the alternatives, using criteria that is in line with regulatory requirements AND community values and priorities. We discussed this in detail and received community feedback at the last public meeting.I will now turn this back to Rich to discuss some alternatives under consideration 



Alternatives Under 
Consideration & 
3 Case Studies of Alternatives
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Presenter Notes
Presentation Notes
Rich – introduce selfWe’re going to share 1) the process of developing alternatives, 2) an update on our current progress on alternatives development, and 3) case studies of a few example alternatives.



"TYPES" OF ALTERNATIVES
• Integrated Alternative: 

Individual projects by CSO outfall
• Tunnels
• Regional Sewer Separation/ 

Green Stormwater 
Infrastructure (GSI)

• Hybrid: Combination of the 
above concepts

Interim Progress: 
Alternatives Development Process

LEVELS OF CSO CONTROL
• 2050 Typical Year

o Rainfall Depth (largest storm) = 3.3”
• 2050 5-year 24-hour Storm 

Event*
o Rainfall Depth = 5.3”

• 2050 25-year 24-hour Storm 
Event*
o Rainfall Depth = 7.8”

*As previously shared, a variety of tools can be 
complementary in the Typical Year, while storage is 
foundational for CSO control in 5-year and 25-year storm 
events. 
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Presenter Notes
Presentation Notes
Rich It's helpful to think of alternatives falling into different "types" or categories.Integrated alternative: For each outfall or group of nearby outfalls – what tool or group of tools work best at each location for CSO control looking at conditions in their respective tributary area. It might be source control (SS/GI) or local storage or conveyance, depending on factors such as opportunities for sewer separation, availability of local land, feasibility, construction disturbance, ability to provide CSO benefits in a reasonable timeframe. This is more like a "satellite approach" to address each outfall location. Tunnels are centralized storage types of alternatives that focus on that storage tool. Widespread Sewer Separation with Green Infrastructure is a type that focuses on those two tools.And the "Hybrid" category represents combinations of those tools. On the right you see that the goal for developing these alternatives is to address CSOs in three different rain conditions: the 2050 TY, and larger storm events of 5Y and 25Y return periods. As we'll discuss in a moment, some types of alternatives are more appropriate for different levels of CSO control.



Receiving 
Water 

Future Baseline Condition Model Results
Activation Frequency CSO Discharge Volume (MG)
Prior 

Typical Year
2050 Typical 

Year
Prior Typical 

Year
2050 Typical 

Year
2050 Largest Storm 
in the Typical Year 

2050 5-year 
Storm 

2050 25-
year Storm

Charles 
River 3 6 7.9 38.4 16.6 65.5 120.6

Alewife 
Brook 8 13 9.9 20.9 4.84 20.9 40.1

Mystic River 2 8 1.3 29.3 10.5 17.4 27.2

2050 Design Storm CSO Activations and 
Discharge Volumes by Receiving Water

2050 Typical Year
o A full year of rain data that best represents rain over time
o A representative "average" year for planning, as rain changes from year to year
o For the Updated CSO Control plan a new Typical Year was developed to reflect future climate 

conditions
Design Storms

o 2050 5-Year 24-hour and 25-year 24-hour design storms were developed to reflect future 
climate conditions
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Presenter Notes
Presentation Notes
RichThat is true because the CSO volumes generated by each of these storm events are very different. As you may recall if you attended our past meeting on the Typical Year development, by incorporating climate change projections, we are forecasting that the number CSO activations will double and the volume of CSO discharges will more than quadruple compared to the 1992 typical year. As a technical note, to compare apples to apples, these are all model results for our "future baseline conditions" that include projects currently in construction using the updated, integrated hydraulic model. Therefore, numbers here may not be exactly the same as those reported elsewhere. Comparing the largest storm in the 2050 Typical Year to the 2050 5-year storm, you see that CSO volumes again triple. And they nearly double once again when you jump from the 5-year to the 25-year storm. Trying to get one's head around these volumes, it might be helpful to think of it this way:The largest storm in a typical year produces about 32 MG of CSO volume for these projects to eliminate. That's equivalent to 48 Olympic size swimming pools. The 25-year storm generates 188 MG or 285 Olympic swimming pools. If swimming pools aren't your thing, that would be a football field about 500 feet deep. As we've said before, Green Stormwater Infrastructure is an important part of our overall strategy, particularly for water quality and small storms throughout the year. And after bus lanes and bike lane, Somerville has prioritized GSI for reassignment of our 25,000 on-street parking spots wherever possible. However, neighborhood scale GSI is less effective for larger storms. If you think about a GSI bumpout the size of a parking space, we would need about 25,000 to handle the typical year and 150,000 to handle the 25-year storm. Harvard Stadium would hold 107 MGOlympic Pool 0.66 MGBumpout 200 cf



Waterway 2050 Typical Year 2050 5-year Storm 2050 25-year Storm

Charles

• Integrated Alternative by Outfall
• Tunnel
• Tunnel + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Tunnel
• Tunnel + GSI 
• Hybrid 

• Tunnel
• Tunnel + GSI
• Hybrid 

Alewife

• Integrated Alternative by Outfall
• Tunnel
• Tunnel + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Tunnel
• Tunnel + GSI 
• Hybrid 

• Tunnel
• Tunnel + GSI
• Hybrid 

Mystic

• Integrated Alternative by Outfall
• Storage
• Storage + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Storage
• Storage + GSI
• Hybrid 

• Storage
• Storage + GSI
• Hybrid 

Interim Progress: 
Preliminary List of Potential Alternatives

*Regional sewer separation/GSI is shown for TY control; simulating full 
separation of all combined areas, CSOs/SSOs occur in a 5-year event. 40

Presenter Notes
Presentation Notes
RichThis is the working list of alternatives that we are currently in the process of investigating, with a caveat that as this effort unfolds, the list could change.This table shows the alternatives by watershed, by level of CSO control. As mentioned, the 2050 TY includes more diverse strategies that become ineffective for the larger storms. For example, the land area available in the tributary areas for storage tanks, that are a primary tool in the integrated alternatives, is limited and can only handle the volumes from a Typical Year. There simply isn't enough space to handle the larger storms.And it may be counter intuitive to think that there would be CSOs if we fully separated the sewers, but the modeling does show that we have discharges at that point Sanitary Sewer Overflows or SSOs for the larger storms. This is because even for separated sewers, stormwater enters the system through a process called Inflow and Infiltration or I/I. Cities and towns are constantly rehabilitating their separate systems to reduce I/I, and the MWRA has an excellent funding program to assist with those efforts. But it is an unavoidable truth that some level of I/I will enter the system. Given the intense volumes of precipitation in these 2050 storms, even separated sewers overwhelm the system and create overflows. Larger storms are therefore reliant on regional tunnel storage alternatives. Viable alternatives also include hybrid solutions that incorporate localized sewer separation, Green Stormwater Infrastructure, and localized tanks to reduce the size of the tunnels. These are the alternatives that would go through the alternatives evaluation process against the full list of criteria we've shared in the last public meeting – including things like co-benefits and cost considerations. One thing to note is that while we are striving to develop alternatives that eliminate CSOs in these events, there are more evaluations to come as this planning effort moves along, and it could be that any one of these bullets contains elements that are revealed to be infeasible, or unaffordable. 



Waterway 2050 Typical Year 2050 5-year Storm 2050 25-year Storm

Charles

• Integrated Alternative by Outfall
• Tunnel
• Tunnel + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Tunnel
• Tunnel + GSI 
• Hybrid 

• Tunnel
• Tunnel + GSI
• Hybrid 

Alewife

• Integrated Alternative by Outfall
• Tunnel
• Tunnel + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Tunnel
• Tunnel + GSI 
• Hybrid 

• Tunnel
• Tunnel + GSI
• Hybrid 

Mystic

• Integrated Alternative by Outfall
• Storage
• Storage + GSI
• Regional Sewer Separation/GSI*
• Hybrid 

• Storage
• Storage + GSI
• Hybrid 

• Storage
• Storage + GSI
• Hybrid 

Interim Progress: 
Preliminary List of Potential Alternatives

*Regional sewer separation/GSI is shown for TY control; simulating full 
separation of all combined areas, CSOs/SSOs occur in a 5-year event. 41

Presenter Notes
Presentation Notes
RichFor tonight's meeting, we are going to dive into three case studies. (Rich – you may want to organize your explanation of the colors in order of the case studies: green highlights regional Sewer Separation/GI (Case studies A), Blue highlights storage tunnels (case stuides B), and Yellow highlights integrated alternatives (Case studies C)Yellow highlights represent the integrated alternatives, again, "integrated" being focused on satellite solutions in the communities – which we will share for each waterway. In the Green highlights, you can see that we will share the concept of large-scale SS/GI for the Alewife and Mystic. And in the blue highlights – we will be sharing some centralized tunnel concepts for the Charles and Alewife. Because the lower Mystic has only one outfall, a tunnel is not appropriate for that waterway.  What we have found through our hydraulic modelling is that the Integrated and SS/GSI solutions still result in CSOs for the larger events, so only the tunnel options will be presented for the 5- and 25-year storms.Please bear in mind that what we are sharing today is a small slice of the overall technical evaluations that are going on with the technical team of design engineers, hydraulic modelers, and cost estimators. Other alternatives are in various stages of development, particularly the "hybrid" alternatives that require evaluation of the other types. All alternatives will be included in the Draft Report. 



• Step 1: Identify tributary area that contributes to CSO 
discharge(s). 

• Step 2: Develop project areas to separate the local sewers from 
the storm drains.

• Step 3: Identify project components (conveyance and flow 
attenuation) that need to be built to handle the additional flow 
from the separated sources. 

Case Study A: Potential Regional Sewer Separation/ 
Green Stormwater Infrastructure (GSI) 
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Presenter Notes
Presentation Notes
RichFirst up is the alternative type that focuses on sewer separation with green stormwater infrastructure. This alternative requires the engineers to define the tributary area to each CSO discharge (which frankly we did decades ago).Then break that overall area down into manageable project areas to separate local sewers and storm drains. This requires a lot of thought about logistics since there's only so much work that contractors can do in any given year and we need to keep homes occupied and businesses open while we do that work. We also have to make sure that both the sewer and storm drain systems remain continuously operational, so we have to know where the sewage and stormwater goes at all times. The third step identifies all the other project components like conveyance, flow attenuation and treatment that must be included to handle the additional stormwater flow from the separated areas. Remember, during most storms and even during CSO events, the combined sewer system sends that dirty runoff to Deer Island. By separating the sewers, we can exacerbate flooding and increase pollutant loads to the local rivers. (B. Kubaska – consider mentioning that sewer separation does free up capacity within the existing collection and treatment system for additional flows/development).Let's take a look at two specific examples to explain what we mean by that.



Alewife Brook Sewer Separation 
City of Somerville - 2050 Typical Year CSO Control

• Large trunk storm drain 
• 560 acres of localized 

sewer separation 
• New stormwater outfall on 

Alewife Brook 
• 3 constructed wetlands 

and land acquisition 

Prelim. Estimated Cost: 
~$850 million *
Prelim. Timeline: ~50 yrs

Potential Alewife Brook Projects
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*Costs include sewer separation of some areas tributary 
to both Alewife Brook and Mystic River. Costs 
estimated using 2024-dollar amounts and not escalated 
to construction period. Costs subject to refinement.

Presenter Notes
Presentation Notes
Rich (CDW comment: Please note in your 5th paragraph below that starts with "Again,…" that Cambridge needed to construct a new wetland in the Alewife Reservation near the MBTA station".  Part of the problem is that we needed to find uplands to create the basin and stay out of existing wetlands so saying we reconstructed and enhanced existing wetland is incorrect.)The area tributary to the SOM-001A outfall includes Tufts University, Teele Square, Davis Square and even Magoun Square. The 100-year-old combined sewers in those neighborhoods flow downhill toward Davis Square and into the Tannery Brook Combined Sewer that then connects to the MWRA system near Mass Ave in Cambridge. For logistical reasons, the overall program would need to be divided into 12 or more contracts that would need to be sequenced in series. A particular challenge for this area is the Tannery Brook Combined Sewer (seen in yellow here) which lies in a narrow path surrounded by (and sometime overtopped by) buildings, and which crosses several other underground features like water mains and the Red Line tunnel. Those constraints limit the ability to create a dual-pipe system with sufficient capacity to convey the sanitary sewage to the MWRA interceptor and separated stormwater to the Alewife Brook, especially considering the increases in rainfall we discussed. Therefore, the separation program would require the construction of a new stormwater conveyance pipe from our low point in Davis Square to a new outfall on the Alewife (seen in the blue here). The technical team is still working through the details of that new system.Again, under the current condition, a good deal of the stormwater makes its way to Deer Island, and separating that stormwater would exacerbate flooding in the Alewife, therefore, we would need to construct stormwater detention facilities to mitigate those impacts. This was what Cambridge needed to do when they separated the Fresh Pond Parkway and Huron Village areas and eliminated CAM004 by reconstructing and enhancing an existing wetland near the Alewife T station. However, unlike that situation where the Reservation was available, in Somerville, we are fully developed. Therefore, we would need to un-develop low lying areas in Davis Square and Dilboy fields (illustrated by the green dots). And because Dilboy is protected Article 97 land, we would need to offset those playing fields (shown in purple here).If that sounds like a lot work, it is, and our current estimates project the cost to be near $850 million and require 50 years to complete.And if 50 years sounds like a slow roll, I assure you it is not. Remember, Somerville's existing sewer system was built over an 80-year period from 1860 to 1940 extending new service to a growing population and a developing area. We are now densely populated with narrow streets that contain other utilities like water mains, gas mains and sometimes electric and telcom duct banks, all of which need to be protected or relocated to complete sewer separation work. All while maintaining constant service for all those utilities and maintaining traffic flow for cars, bikes, and pedestrians.    



Mystic River Sewer Separation 
City of Somerville - 2050 Typical Year CSO Control

• Large trunk storm drains
• 5.5MG storage tank
• 0.5 MG storage tank 
• 2 Storm drain outfalls           
• 560 acres of localized 

sewer separation 

Prelim. Estimated Cost: 
~$700 million *
Prelim. Timeline: ~40 yrs

Potential Mystic River Projects 
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*Costs include sewer separation of some areas 
tributary to both Alewife Brook and Mystic River. Costs 
estimated using 2024-dollar amounts and not escalated 
to construction period. Costs subject to refinement.

Presenter Notes
Presentation Notes
Rich However, Somerville is not deterred by the difficulty associated with updating our antiquated sewer system. In fact, we are nearing completion of the first three phases of upgrades in the Union Square area. It's taken an investment of $223 million and enduring 7 years of construction impacts, but we will soon complete the separation of 60 acres in Spring Hill.Not wanting to lose any momentum, and anticipating that this CSO LTCP Update will require additional sewer separation, Somerville has already begun detailed design of sewer separation in the neighborhood near Foss Park which will require a new outfall to the Mystic River in the Ten Hills neighborhood near Route 28/Fellsway (that's the blue line and circle to upper left here). That parallel effort, in which Somerville has invested $2 million so far, includes ground survey, utility research, and geotechnical borings and is very informative for our CSO planning.Because that new Mystic River stormwater outfall pipe needs thread the needle of existing infrastructure including an MWRA water main, an MWRA sewer interceptor, a high-voltage Eversource electric transmission line, the footings for I-93, and a whole host of other smaller pipes, the total stormwater carrying capacity of that new outfall pipe is limited.  That means two things. First, to do further separation of Winter Hill and other upstream areas, we will need to construct a 5.5 million gallon tank in Gillman Square to hold water during large storms and pump it back into that pipe once the storm is over. Keep in mind, that's even bigger than our enormous 4 MG tank at Poplar that serves a similar purpose. Second, it also means that to complete the sewer separation for lower Broadway required to get to zero CSOs in a Typical Year, we would need a second outfall and pipe through Assembly Square that would also need a 0.5 million gallon tank (that's the blue line and circles to the lower right).One additional thing I should mention is that our concept designs for sewer separation all include integrating Green Stormwater Infrastructure to maximum extent possible. That's what we did in Spring Hill, that's what we're designing for the Foss Park area, and that's what we will continue to do. Our modeling and our design of the new stormwater outfall systems incorporates that GSI.With that, I'll turn it over to Brian who will discuss the Tunnel alternative type. 



Potential Alewife Brook and Charles River Tunnel 
Alternatives: 
• Identify outfalls with CSOs in the 2050 Typical 

Year, 2050 5-year, and 2050 25-year storms 
• Develop potential CSO storage tunnels for each 

level of control

Case Study B: Potential CSO Storage Tunnel 
Alternatives DRAFT
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Presenter Notes
Presentation Notes
BrianCSO storage provides a location for the CSO to be stored until after the storm passes and the volume can be pumped back to the system and conveyed to Deer Island for treatment. Potential storage tunnel alternatives were evaluated for both the Charles River and the Alewife Brook. The potential tunnel alternatives were evaluated for control of the 2050 TY, 5 year storm and the 25 year storms. As an example of what the inside of a CSO tunnel would look like, the photo on the right shows the 17 ft diameter Dorchester Bay Tunnel, constructed under the first CSO control plan. 



Legend:
            Potential Tunnel Alignment
            CSO Outfall
            Location where CSO drops into tunnel
            Pump station to pump stored flow to   
            interceptor after storm
            Odor control/Ventilation Building    
            Large Collection System Pipes
Note: Facility locations are approximate 

Alewife Brook Potential CSO Storage Tunnel 
Alternatives 

(Tunnel Length: 1.4 Miles)

Level of CSO 
Control

Storage Volume 
(MG)

Diameter 
(feet)

2050 Typical 
Year

4.9 11

2050 5 Year 20.6 22

2050 25 Year 41.6 32

Preliminary Estimated Capital Costs Range 
from ~$700M to ~$1.7B*

North Dorchester Bay Dewatering 
Pump Station

North Dorchester Bay 
Odor Control/ 

Ventilation Facility

*2024 dollars unescalated to construction period. Costs do 
not include land acquisition and may be further refined. 

MWR003

CAM401B
CAM002

CAM001
SOM001A

CSO from 
CAM401A 

Storage Tunnel to Control CSO Outfalls Tributary to 
Alewife Brook

Presenter Notes
Presentation Notes
BrianA potential Alewife Brook storage tunnel shown on the figure with a red line... would extend approx. 1.4 miles from the Alewife Brook Pump Station along the brook down to the MWR003 outfall by the MBTA Station.  The potential alternative would capture all CSOs currently tributary to Alewife Brook.  A possible location for the mining shaft and dewatering pump station (indicated by the blue diamond) could potentially be at the Dilboy football field parking lot and the retrieval shaft and odor control/ventilation building (shown with the gray square) could be located at MWR003.  The pictures, included to show what the above ground facilities would look like are from the MWRA's North Dorchester Bay Tunnel and include the Dewatering Pump Station and Odor Control facility.  The potential tunnel layout also includes 4 locations (shown with the purple circle) where the combined sewer lines connect to the tunnel through a drop shaft.   All of these connection points to the tunnel would require heavy construction activities with construction durations happening over multiple years (approx. 4-6 years for construction if asked).  Typical drop shaft locations would have minimal permanent above grade structures.   However, the pump station and odor control facilities could include large permanent above ground structures.  The odor control facility shown in the Dorchester example is a underground structure with minimal surface features but we cannot rule out at this early stage that they may need to be above ground structure depending on subsurface conditions. The pump station would potentially be located in the Dilboy field parking lot which does not have a lot of space for both the mining shaft and dewatering pump station.  Article 97 legislation would  be required for this work. If the legislation approves the project and it is demonstrated to be a public necessity.... then mitigation requires equivalent or greater land area with similar recreational or environmental value be permanently protected to replace the lost parkland.  The tunnel sizes for each level of control are shown in the table.  Note the large volume required for the (Future)2050 25 year storm (approx. 8 times that needed in a 2050 TY).  This 42 MG of storage would only be used  once every 25 years in the future. Most storms would only take up a small percentage of the volume.  The preliminary estimated capital costs range from approximately $700 Million to $1.7 Billion.  These costs do not include land acquisition or mitigation.    A tunnel constructed in this area would come with  traffic and transportation impacts, as well as impacts to parking. This type of construction can be noisy and cause vibration and dust.... however tunnel can minimizes surface disruption.Please note that the complexity of a tunnel construction in this area may limit the feasibility of this project. A project of this nature may not be practical without significant community and environmental impacts.  Factoids:  Property needs to be taken from Dilboy Field Parking lot24/7 construction impacts for many yearsNumber of truck trips 15,000/   (20CY and 30 CY Container) Could stock pile material but only if there is space. Article 97�Purpose: Capture CSO volume into the tunnel. Once capacity is available a pump station will convey the stored CSO back to the collection system where it will be conveyed to Deer Island WWTP. Tunnel to control flow from CSO outfalls CAM001, CAM002, CAM401A, CAM401B, SOM001A, and MWR003Construction activity only at orange and blue dots.  



Charles River Potential CSO Alternatives 
(Tunnel Length: 4.5 Miles)

Level of 
Control

Storage 
Volume 

(MG)

Diameter 
(feet)

2050            
Typical Year

17.8 12

2050 
5 Year

71.9 24

2050 
25 Year

132.1 32

DRAFT

Preliminary Estimated Capital 
Costs Range 

from ~$1.4B to ~$2.3B*

*2024 dollars unescalated to 
construction period. Costs do not 
include land acquisition and may be 
further refined. 

MWR018

MWR019

MWR020

CAM017

MWR010

CAM007

CAM005

MWR201

Legend:
            Potential Tunnel Alignment
            CSO Outfall
            Location where CSO drops into tunnel
            Pump station to pump stored flow to   
            interceptor after storm
            Odor control/Ventilation Building    
            Large Collection System Pipes
Note: Facility locations are approximate

Storage Tunnel To Control CSO Outfalls MWR201 (Cottage Farm)
/MWR010/MWR018/019/020/CAM005/CAM007/CAM017

Presenter Notes
Presentation Notes
BrianA potential Charles River storage tunnel shown with the red line on the figure, to capture all CSOs to the Charles with the exception of MWR023 discharges would extend 4.5 miles from the CAM005 outfall (near the Mt. Auburn Hospital) along the Charles River to the CAM017 outfall (located near Charles Park). The mining shaft and dewatering pump station (indicated by the blue diamond) could potentially be located at Magazine Beach near the ball fields adjacent to Cottage Farm CSO Facility.  This possible tunnel includes 2 retrieval shafts and 2 odor control/ventilation buildings (shown with the gray square).  One would be located near CAM005 and the other would be located near CAM017. There could potentially be 8 locations (shown with the purple circle) where the combined sewer lines connect to the tunnel in a drop shaft.   Again all of these pieces would require heavy construction activities with construction durations happening over years occupying various park lands along the Charles.  As described for the possible tunnel along the Alewife Brook, similar above ground structures would be required at the location shown on the map.   We would anticipate the pump station taking up a portion of the lawn surface of the Magazine Beach fields.  Article 97 legislation would be required for this work. The tunnel sizes for each level of control are shown in the table.  The size and volume requirements to capture CSO from the rainfall scenarios vary significantly.  With over seven time the volume being required to capture the 2050 25-yr event.  Most storms would only take up a small percentage of this volume.  The preliminary estimated capital costs range from approximately $1.4 Billion to $2.3 Billion. These costs do not include land acquisition or mitigation.� 



• Step 1: Identify outfalls with CSOs in the 2050 Typical Year. 

• Step 2: Each permittee identifies projects sized to eliminate 
CSOs in 2050 TY at their outfalls.

• Step 3: Combine all projects in Unified Model to verify CSO 
performance. 

Case Study C: Potential Integrated Alternative
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Presenter Notes
Presentation Notes
CatherineAs Rich described, the integrate alternative is a combination of various CSO reduction tools to eliminate all CSOs in 2050 TY or as he called it the satellite approachEach permittee identified projects to eliminate CSOs in the 2050 TY at their own outfalls. This set of projects was then combined into our Unified Modeling tool, which was discussed in prior Public Meetings, to verify how the projects performed together. The next 3 slides will go through a preliminary “integrated alternative” for each of the watersheds to manage CSO volumes for the 2050TY 



Alewife Integrated 
Alternative: 2050 
Typical Year CSO 
Control

MWR003: 
0.5 MG 
storage

CAM401B: 
0.5 MG 
storage

SOM001A: 
264 acres sewer 

separation

CAM401A: 
2.1 MG storage

SOM001A: 
new drain & 

stormwater outfall

• CAM401A: 2.1 MG storage
• CAM401B: 0.4 MG storage
• MWR003: 0.5 MG storage
• SOM001A: 264 acres 

separated + inline storage 
with throttles

Prelim. Estimated Cost: ~$600 
million
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Presenter Notes
Presentation Notes
Catherine This slide presents a potential "Integrated Alternative" for 2050 TY for the Alewife Brook. Each outfall with CSOs in the TY is shown, along with the permittee's proposed project. You can see that the alternative includes a combination of 264 acres of sewer separation in Somerville which would require a new stormwater drain and outfall for SOM01A control.  This alternative includes approximately half of the sewer separation shown in the preliminary alternative by Rich above, and also includes three separate storage tanks to capture spills at the remaining CSOs ranging in size from 400k gallons to over 2 million gallons. As Rich discussed above, the sewer separation would also require flow attenuation like the Alewife wetland although a location is not shown here on the map.  Very preliminary construction cost for all of these projects together is approximately $600 million.



CAM017: 
0.6 MG storageCAM005: 

2.5 MG storage

MWR023: 
0.1 MG storage + 0.2 

MG storage

Mining shaft &
Cottage Farm 

Diversion to tunnel

MWR018 diversion to tunnel

MWR019 
diversion to 

tunnel

MWR020 
diversion to 

tunnel

Potential Charles River CSO Storage Tunnel (2.2 Miles)

• CAM005: 2.5 MG storage
• CAM017: 0.6 MG storage
• MWR201/MWR018/019/020: 17.2 MG 

tunnel
• MWR023: 0.3 MG storage

Prelim estimated Capital Costs: ~$1 Billion*

DRAFT

*2024 dollars unescalated to construction period. Costs do not 
include land acquisition and may be further refined. 

Retrieval 
shaft)/Odor 

Control/Ventilation  
Facility

50

Charles Integrated 
Alternative: 2050 Typical 
Year CSO Control

Presenter Notes
Presentation Notes
Catherine This slide shows a potential "Integrated Alternative" for 2050 TY for the Charles River. This alternative is primarily storage-based with one main tunnel that is a shorter version of what Brian presented earlier and would be able to store 17.2 MG capturing flows from Cottage Farm and the MWRA CSOs along the south side of the Charles River.  Additionally, there are separate storage tanks to capture CSOs outside of the tunnel area ranging in size from 300,000 gallons to 2.5 million gallons.  Preliminary estimated capital costs are approximately 1 billion dollars and does not include any potential land acquisition costs.As Brian mentioned earlier for the tunnel alternatives, similar facilities would be required along the Charles and adjacent to Cottage Farm CSO Facility at Magazine Beach. 



SOM007A/
MWR205A: 

3.7 MG storage
SOM007A/MWR205A: 

366 acres sewer 
separation

SOM007A/MWR205A: 
new drain & stormwater 

outfall

SOM007A/
MWR205A: 

5.5 MG storage

SOM007A/MWR205A:
• 366 acres sewer separation
• 5.5 MG stormwater storage
• 3.7 MG treated CSO 

storage

Prelim. Estimated Cost: ~$550 
million Somerville 

Marginal Facility
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Mystic Integrated 
Alternative: 2050 
Typical Year CSO 
Control

Presenter Notes
Presentation Notes
Catherine This slide shows a potential integrated alternative for the Mystic, where CSO discharges during the 2050 TY only occur at one location, at SOM007A/MWR205A.This potential integrated solution includes most of the same elements presented by Rich earlier, but includes less sewer separation and more storage. The smaller 366 acre sewer separation area would still require the construction of a new stormwater drain and outfall near the Blessing of the Bay park, and the 5.5 MG stormwater tank at Gilman Square, but because the sewer separation area is 200 acres smaller in this integrated scheme, a 3.7 MG tank in Assembly would be able to replace the second outfall.  Preliminary cost estimates for this work are around 550 million dollars.We hope these slides give you a sense of one set of potential alternatives to address the 2050 TY CSOs.  Thank  you, I will now turn the discussion back over to Ona.



•We will prioritize questions pertaining to the presentation topic.
•We will do our best to answer as many questions as 
possible. We will likely not get to every question given the 
anticipated high number of participants.
•To ask a question, you can either: 

A) Write your question in the Q&A, or 
B) Raise your hand to share your question verbally. Please limit 
your question to 1 minute.

Please pace your speech to allow our interpreters time to translate.

Q&A Instructions

52

Presenter Notes
Presentation Notes
Ona and Abby leadOna remind people we're going to limit questions to 1 minute, you'll see a timer in my zoom boxKate Riley: Take slide downTake mostly hand raises (try to call on one each of WAs with hands raised)Ona to call on someone & set timer, tell the next person who we'll go to if we have time. Charlotte promote and demoteAbby – raise hand if there are written questions we'd like to take out loudTake written questions verbally mostly if a lot of the same question is coming in OR if we get any questions in another language



Financial Capability 
Assessment Process

53

Presenter Notes
Presentation Notes
Ona do transition:The next topic we will discuss is the Financial Capability Assessment or FCA. The Financial Capability Assessment is a process developed by the Environmental Protection Agency (EPA) to assess the impact of sewer rates and other Clean Water Act costs on communities. It allows us to look at the financial capability of a community overall, and understand impacts to average ratepayers. We can also extend this evaluation and dive deeper into financial impacts at different income levels.  David VanHoven will further describing the purpose and main components of this assessment, 



What is and what is not a Financial Capability 
Assessment (FCA)?

Helps communities understand their ability to implement CSO long-
term control plans as mandated by the Clean Water Act (CWA)

Helps in developing the schedule for implementing CSO control plans 
and economic impact analysis for water quality standards decisions 

Shows the financial impacts of CSO controls 

Does not evaluate affordability for individual customers

Does not consider other financial needs or priorities
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Presenter Notes
Presentation Notes
Thanks Ona.  Whether or not you are familiar with a Financial Capability Assessment, we thought it might be helpful to start off describing what a FCA is used for and what it does not provide.  The FCA guidance from EPA provides a number of measures for a community to understand their relative ability to implement CSO long-term control plans and projects.  Secondly, the FCA helps to develop schedules for implementing the final plan.  The FCA can also show financial impacts, also referred to as financial burdens, of implementing the CSO control plan.  The FCA does not evaluate affordability for customers, but is a broad brush of the financial capabilities of a community.  The FCA also does not consider other financial needs or priorities of community beyond the work funded by sewer bills, such as new schools or other infrastructure improvements.



Financial Capability Assessment (FCA) Process

EPA guidance prescribes methods to measure financial impact (low, 
medium, and high) associated with current and future sewer services 
within community using critical metrics such as:

o Residential Indicator
o Financial Capability Indicators
o Lowest Quintile Poverty Indicator Score
o Financial and Rate Models

Evaluate the financial impact of alternative CSO controls and schedule 

55

Presenter Notes
Presentation Notes
The EPA guidance prescribes calculations and measures of financial impact of current and future sewer services within a community.  There are a number of metrics identified in the guidance and we will provide additional detail of two of them on the next couple of slides.  These include the Residential Indicator  and the Community Financial Capability Indicators that are historically used for this process.  There are other metrics that can be evaluated with more detailed census data and from developing detailed financial models.



Residential Indicator

Defined as a community's average cost per household for wastewater 
treatment and Clean Water Act controls needed to meet the 
requirements of the Clean Water Act.

Cost per household

Median Household Income (MHI)
=Residential Indicator (%)

Residential Indicator Financial Impact
< 1.0% Low Impact 

1.0% - 2.0% Mid-Range Impact

> 2.0% High Impact
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Presenter Notes
Presentation Notes
The Residential Indicator is a snapshot in time and is based on average costs for sewer service per residential household.  The cost per household is based on the median, or middle value, of household income in the community.  The MHI is from census data and does not account for the variability of household income in a community.  If the calculation results in a number that is less than 1%, it is considered low impact.  If it is over 2%, then it is considered to be a high impact.



Each indicator is given a ranking of
 

compared to other communities.

Financial Capability Indicators
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Debt Indicators
• Bond Rating
• Net Debt/Property Value

Socioeconomic Indicators
• Unemployment Rate
• Median Household Income

Financial Management Indicators
• Property Tax/Property Value
• Property Tax Collection Rate

Strong Mid-Range Weak

Presenter Notes
Presentation Notes
The EPA guidance also provides metrics related to the overall financial capability of the community.  There are indicators based on a community's ability to take on additional debt, including bond rating and the ratio of debt divided by overall community property value.  There are socioeconomic indicators like the unemployment rate in the community and the Median Household Income.  And there are financial management indicators like the property tax collection rate and the ration of property tax to property value for the whole community.  Each of these indicators is ranked as weak, mid-range or strong compared to other communities across the country.  The result is a relative metric of the community's financial health.



• Finalize baseline FCA – current conditions (ratepayers costs now)

• Evaluate different levels of CSO control, alternatives, and schedules 
for impacts to ratepayers, including lowest income households

• Present FCA results at the next public meeting

• Using ratepayer feedback, refine what alternatives, or partial 
alternatives, may be accomplished for CSO control in an affordable 
manner

FCA Next steps
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Presenter Notes
Presentation Notes
Now that we've walked through what the FCA process is used for and some examples of the financial metrics that are evaluated, we wanted to walk through how we will be proceeding with this assessment.  We will first be finalizing the current conditions, or otherwise known as the baseline FCA.  This represents the financial burden on ratepayers today.  Earlier in this presentation, there were a number of CSO control alternatives presented that result in different levels of CSO control.  Over the coming months we will be evaluating a range of alternatives to understand their financial impacts.  We plan to present the results of the FCA evaluations at the next public meeting and will be soliciting input from ratepayers that will be impacted by the increases in sewer bills for different CSO control alternatives.  Using that feedback and the information gained from the other CSO control plan steps presented, we will develop the draft long-term control plan, including the cost and schedule for implementation.  Now we'll take some questions & answers.



•We will prioritize questions pertaining to the presentation topic.
•We will do our best to answer as many questions as 
possible. We will likely not get to every question given the 
anticipated high number of participants.
•To ask a question, you can either: 

A) Write your question in the Q&A, or 
B) Raise your hand to share your question verbally. Please limit 
your question to 1 minute.

Please pace your speech to allow our interpreters time to translate.

Q&A Instructions
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Presenter Notes
Presentation Notes
Ona and Abby leadOna remind people we're going to limit questions to 1 minute, you'll see a timer in my zoom boxKate Riley: Take slide downTake mostly hand raises (try to call on one each of WAs with hands raised)Ona to call on someone & set timer, tell the next person who we'll go to if we have time. Charlotte promote and demoteAbby – raise hand if there are written questions we'd like to take out loudTake written questions verbally mostly if a lot of the same question is coming in OR if we get any questions in another language



Updated CSO Control Plan Schedule
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Updated 1/02/2025

Presenter Notes
Presentation Notes
Ona: What happens next? In the next week we'll post the recording of this meeting The team is working on a few areas where there can be near term improvements like signage around places where there are CSO discharges. (do we want reference to real time notifications etc?)Over the next year, the project team will continue developing and evaluating Alternatives; they will complete the financial capability assessmentWe expect to host a listening session in the next few months and the next public meeting (#5) in the spring or summer to share the Alternatives screening results



Project Info & Contacts

Or contact
Cambridge: Lucica Hiller - lhiller@cambridgema.gov

Somerville: Gina Cortese - gcortese@somervillema.gov
MWRA: Jeremy Hall - jeremy.hall@mwra.com

For additional information on the project, see the project website:

https://voice.somervillema.gov/joint-cso-planning
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Presenter Notes
Presentation Notes
OnaAs a reminder, our joint website can be found at voice.somervillema.gov. You can subscribe to receive updates about the projects, you can read about our work to-date, and find additional information about combined sewer overflows.You can also contact Lucica Hiller, Jeremy Hall, Gina CorteseThanks to everyone for your attention and your questions. We appreciate having a community that cares about what happens and we will be back in touch in coming months. Good night.

mailto:lhiller@cambridgema.gov
mailto:gcortese@somervillema.gov
mailto:jeremy.hall@mwra.com
https://voice.somervillema.gov/joint-cso-planning
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Interpretation will now begin. 

A interpretação começará agora.

La interpretación ahora comenzará.
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Presenter Notes
Presentation Notes
Meredith say this and then tell everyone to hit the interpretation button



Updated CSO Control Plan Steps:

1) 2050 Typical Year & Design 
Storms

2) Unify Hydrologic & Hydraulic 
models

3) Create alternatives:
a) Identify CSO performance goals

• 0 CSO in 2050 Typical Year
• 0 CSO in 2050 5-yr and 25-

yr event
b) Combine CSO tools to develop 

various alternatives
c) Optimize regionally for each 

variance water

4) Screen and develop scope for 
alternatives

Does it reduce 
combined sewer 

overflows?

Is there
a site?

Is it 
buildable?

Will it cause 
additional flooding in 

streets or rivers?

Will it impact 
water quality in 

the rivers?

Step 3:
CSO Reduction Tools

Step 4: Screening / Scope Development
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Presenter Notes
Presentation Notes
There are a number of steps to develop the updated CSO control plan. As you can see in step 1, The three permittees decided early on to reevaluate what a TY / design storms looks like, and how it may change in the future. [We shared this in Public Meeting No. 2]As shown in step 2, We also jointly agreed to make a single modeling tool to run our technical evaluations. [I think we shared this in a PM?]Steps 3 and 4 show the process of creating and developing alternatives, which is part of what we are presenting today.Brian (Note:  Need some help with the intent of this and the next slide / talking points.  I find it confusing and think it is too much/too many word for the public presentation and should be removed.  BK) (LSH Note: we agreed we need to include these two slides as part of the 'always to include' to give people a quick idea of the process and where we are in the process.So far, we have:-  developed a forward looking typical year and design storms. This 2050 typical year and looking at rediucing csos in the future is something that no other community in the country has done. (Potentially move the last talking points from slide 12 here 'As discussed in prior public meeting, these plans are being developed and evaluated to consider our changing climate.  The storms we are using look out to the year 2050 given climate change projections' )unified the cambridge, somerville, and MWRA computer models into one hydrologic and hydrualic model, as our systems are connected.create alternativesContinue to screen and evaluate them based on the questions preliminary criteria you see detailed here, And started the affordability process by first looking at the financial capability analysis)As reviewed in previous public meetings, we've establish storm events to use in evaluating performance and develop the modeling tools needed to determine expected CSO reductions from possible system improvements or the effect of possible new facilities.  We are currently in step 3 we've:Established three levels of potential control (2050 Typical Year, 2050 5yr and 2050 25 year)Developed Alternatives with concept layouts and preliminary costs to reduce CSOs to zero under each of these storm condition.Work remains to optimize or mix and match the alternative. 



Updated CSO Control Plan Steps:
 
5) Compare alternatives using 

weighted criteria. Run analyses 
such as:
• H&H modeling
• Water Quality calculations
• Desktop concept development
• Cost estimates

6) Assess Recommended 
Alternative(s) for: 
• Affordability

• Financial Capability 
Assessment

• Implementation schedule
• UAA applicability

7) Develop Draft Updated CSO 
Control Plan(s)

Reduce/eliminate combined sewer overflows

Reduce flooding and flooding impacts

Reduce sanitary sewer overflows

Improve water quality

Rehabilitate old infrastructure (pipes, facilities)

Improve resilience of our infrastructure to future climate 
conditions

Improve service to low income and minority communities

Offers community co-benefits 
(e.g., green space, gathering space, heat reduction)

Minimize neighborhood disruption during construction

Minimize costs to ratepayers / taxpayers

Other criteria based on public feedback

Zoom in on Step 5: Alternatives Evaluation – Preliminary Criteria
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Presenter Notes
Presentation Notes
As shown in Step 5, once we have those final alts, we will evaluate them using the criteria [presented in PM #3]. And finally, recommended alternatives would be assessed for affordability, implementation, and whether or not they can meet WQ requirements of the waterways. Last step is to document process and recommendations – MEPA process - public hearings - finalizeNote topics for today’s meeting (step 6)The next step is to evaluate 
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