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CAMBRIDGE COMBINED SEWER
OVERFLOW (CSO) REAL-TIME, ONSITE
NOTIFICATION SYSTEM EVALUATION

REPORT

CAMBRIDGE, MA

1 EXECUTIVE SUMMARY

In response to the 2024 Water Quality Standards Variance issued by MassDEP and the U.S. EPA, the City
of Cambridge (the City) conducted a feasibility evaluation for implementing a real-time, onsite public
notification system to alert the public of Combined Sewer Overflow (CSO) events. The goal is to enhance
public awareness and protect health while continuing to comply with regulatory requirements under
314 CMR 16.00.

The report evaluated a range of notification technologies, but primarily focused on beacon light
systems, which can offer automated, visible alerts at public access points along the Charles River and
Alewife Brook. An example of a beacon light system is shown in Figure ES-1. The City (alongside
Somerville and MWRA) collaborated with the watershed advocacy and stakeholder groups to further
understand the specific concerns related to existing CSO Public Notification activities and to identify
opportunities for enhancements, which included an interim measure for public awareness signage

during flooding events along the Alewife Brook Greenway.

P — £ L

Figure ES-1 — Beacon Indicator Light
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Seven public access locations were selected for potential beacon installation. These seven locations are

all on public land (DCR or City-owned), minimizing permitting complexity, and were identified as public

access locations to the Charles River or Alewife Brook in the approved Cambridge Public Notification

Plan. The City of Cambridge has already installed CSO public information signage for CSO discharges and

posts advisory notices for events lasting longer than 2 hours at these locations in compliance with the

requirements of 314 CMR 16.00: Notification Requirements to Promote Public Awareness of Sewage

Pollution. The estimated purchase and installation cost per beacon system is approximately $15,660,

including contingency. The feasibility evaluation concludes that beacon light systems are a practical and

implementable solution for real-time, onsite CSO public notifications.

As next steps, the City will proceed with the following activities:

1. Continue reviewing the City’s existing SCADA infrastructure, software, and telemetry systems for
opportunities to optimize the beacon light system’s integration. The goal is to not rely on
manual operation of these alerts, as the City does not have staff coverage 24/7.

2. Write the scope of work and specifications for the beacon light systems to work with our
existing operational systems for procurement.

3. Continue to coordinate with MWRA, Somerville, and Chelsea to ensure the beacon light system
operates with consistent aesthetics and functionality across jurisdictions.

4. Collaborating with the public stakeholders to launch a public awareness and education
campaign for the beacon light system.

5. Continue engaging MassDEP to advocate for the development of standardized guidelines for any
enhancements to CSO public notifications.

6. Any future locations will be coordinated with public and private stakeholder groups.
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2 BACKGROUND ON EXISTING CSO PUBLIC NOTIFICATIONS

2.1 OVERVIEW ON CSO PUBLIC NOTIFICATIONS

In January 2021, the CSO Public Notification Law (also known as the Sewer Right to Know Law) went into
effect in Massachusetts, requiring public notification of when untreated, treated, and blended
wastewater flows into the surface waters of Massachusetts. The regulations (314 CMR 16.00:
Notification Requirements to Promote Public Awareness of Sewage Pollution) governing this law detail
the requirements for notification as they relate to releases from combined sewer overflows (CSOs) and
certain sanitary sewer overflows (SSOs). A CSO occurs when a large storm overwhelms the combined
sewerage system, causing rainwater to mix with wastewater and discharge to a nearby water body. This

relief measure prevents sewage backups into homes and businesses.

Massachusetts communities and entities that manage wastewater collection systems with CSO facilities
were required to develop a CSO Public Notification Plan that details how these CSO permittees will
comply with the requirements of 314 CMR 16:00. The City of Cambridge is a CSO permittee with
combined sewer outfalls that discharge to the Charles River and Alewife Brook. As such, the City has
developed a final CSO Public Notification Plan in accordance with the law. The City’s plan and

notifications about CSO/SSO activity are publicly posted on their website:

https://www.cambridgema.gov/Departments/publicworks/combinedseweroverflowreporting.

As part of the City’s 2023 Combined Sewer Overflow Final Public Notification Plan (Plan), the City provides
multilingual notifications in Amharic, Arabic, Chinese, French Creole, Nepali, Portuguese, Russian,
Spanish, and Vietnamese, ensuring accessibility for its diverse population. Notifications are disseminated
through multiple channels, including the City’s website, email alerts, and physical signage posted at
designated locations. The public can subscribe to the CSO notification alerts from the City using the

following link: https://www.cambridgema.gov/Subscribe.

2.2 EXISTING CSO DISCHARGE NOTIFICATION PROCESS

The notification process is initiated by automated alarms triggered by flow meters within CSO regulators,
which detect overflow events and send alerts directly to Department of Public Works (DPW) staff. Upon

receiving an alarm, staff verify the alarm’s accuracy to ensure it is not a technological error and confirm
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that a CSO event has occurred. Once verified, staff update the website, send email notifications, and
coordinate the posting of onsite signage to inform the public of the event and associated health risks. All
notifications are sent out within 4 hours of the event, in alignment with regulatory requirements.

2.2.1 Website Updates

https://www.cambridgema.gov/Departments/publicworks/combinedseweroverflowreporting

Website updates are issued for any CSO event. These updates include the outfall involved and
the duration, and an estimated average volume of the overflow over the past 3 years. The website also
maintains a historical record of all past CSO events, allowing residents and stakeholders to view data on
past overflows. Clear and accessible language is used to explain the public health concerns associated with
CSO discharges, helping users understand the importance of avoiding contact with affected water bodies
during and after overflow events. The City also provides notification updates to the MassDEP CSO Data

System for publishing to the Public Portal: https://eeaonline.eea.state.ma.us/portal/dep/cso-data-

portal/.

2.2.2 Email Notification

In addition to website updates, the City provides real-time email notificationsto residents and
stakeholders. Individuals can sign up for these alerts through the City’s website. Email notifications are
sent within four hours of a CSO activation alarm, ensuring timely communication of potential health risks.
These emails are also distributed to all entities required under 314 CMR 16.04(4), including relevant

municipal departments, boards of health, and local, state, and federal environmental agencies.

2.2.3 Onsite Signage

The City maintains seven (7) signage locations along the Charles River and Alewife Brook where physical
notices are posted following a CSO event lasting two hours or longer. Posted information remains in place
for 48 hours after the overflow to ensure that the public is adequately informed of potential health risks.
Each sign includes information about the nature of CSOs, the associated health hazards, and guidance on
avoiding contact with the affected water. Table 1 depicts the locations within the City of Cambridge with

public access point signage.
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Table 1 - Public Access Signage Locations
Public Access Point Municipality Location
Fitchburg cutoff bike path Cambridge 42.39659, -71.143800
Mass Ave at Rte. 16 Cambridge 42.40120, -71.136045
Magazine Beach cartop launch Cambridge 42.35391, -71.112722
Poor Man's Dock Cambridge 42.36232,-71.078325
Public docks across from Front Park Cambridge 42.36472,-71.076195
Lechmere Canal Cambridge 42.36914, -71.076436
North Point Park Cambridge 42.36869, -71.069497

The current process involves the City’s DWP staff going out to post the alerts at the signage locations.

The City has identified a need to automate this notification process for over 2-hour CSO events and

potentially not rely on staff.

2.3

VARIANCE-REQUIRED CSO PUBLIC NOTIFICATION EVALUATION

In 2024, the Massachusetts Department of Environmental Protection (MassDEP) in concert with the US

Environmental Protection Agency (EPA) issued the Water Quality Standards Variance for CSO Discharges

to the Lower Charles River/Charles Basin and the Alewife Brook/Upper Mystic River Basin (Variance) to

the City of Cambridge (as well as to Somerville and MWRA) for the City’s CSOs along Charles River and

Alewife Brook. The Variance requires the City to conduct a review of available technologies and to

evaluate the feasibility of providing real-time, onsite notification of CSO discharges. The example

technology mentioned in the Variance is that of a “warning light system”. Technologies under

consideration include flagging systems, indicator beacons (or beacon lights), LED screens, and buoy

systems, among others.

The Variance requires that (at a minimum) the evaluation include the following analyses:

An assessment of cost

Coordination with property owners and abutting municipalities
Power supply needs

Permitting requirements

Logistics of installation and implementation

Success of similar systems in other cities
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The City’s goal for this evaluation is to identify feasible and effective solutions for timely public

notification of CSO discharges, and to enhance transparency and environmental stewardship.

2.4

REPORT CONTENTS

This report is split into the following sections:

Section 2: Background on Existing CSO Public Notifications — This section details the existing

notification measures in place for CSO overflows in the City of Cambridge. It outlines the staffing
requirements to maintain these notification systems and the regulatory framework governing
them.

Section 3: Public Outreach and Engagement — This section details the efforts of soliciting and

incorporating public stakeholders’ input into the development of planning solutions. This includes
the concerns from watershed advocacy groups and other organizations.

Section 4: Real-time, Onsite Notification Systems — This section describes a variety of real-time,

onsite notification systems that have been installed at CSO locations in other municipalities. It
also introduces novel systems that have not yet been implemented but may offer future potential.
The section includes an assessment of each system’s costs, permitting requirements, power
needs, and the logistical considerations involved in installation and implementation.

Section 5: Onsite Notification System Evaluation — This section evaluates the feasibility of installing

beacon lights at seven public access point locations along the Alewife Brook and Charles River.
This section describes the cost, coordination needs, potential power sources, permitting
requirements, and implementation logistics for the chosen locations.

Section 6: Requlatory Considerations — This section details the regulatory landscape for real-time

notification systems and considerations for further review and discussion by the regulatory
agencies.

Section 7: Summary and Conclusion — This section summarizes the key findings from the feasibility

evaluation and outlines recommendations for next steps.
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3  PUBLIC OUTREACH AND ENGAGEMENT

Public outreach and engagement are integral parts of the City’s overall CSO control planning efforts.
Including public voices in the decision-making process and incorporating public feedback in the
development of planning solutions has been a longstanding part of the City’s approach for effective
project implementation. And while collaboration with the public (via the established watershed advocacy
groups) was included as a Variance requirement, the City wanted to better understand the public concern
related to the existing CSO Public Notification activities. Through the outreach and coordination efforts
with stakeholders (as described below), the City incorporated public feedback into the overall scope for
the CSO public notification system evaluation, as well as the approach for the interim measure for

enhanced public notification.

3.1 PUBLIC COMMENTS TO CSO VARIANCE

During the public comment period following the issuance of the draft 2024 CSO Variance, the written
public commentary related to CSO Public Notification included the following:
e “..the public using the Alewife Brook Greenway and abutters of the Brook need much
clearer warning when there are active CSO discharges, and for at least 24 hours after a
discharge has ended (e.g., red light when discharging, yellow light for 24 hours after
discharge ends).”
e “..enhance notification by installing warning beacons or similar, highly visible signage
when the outfalls on the Alewife Brook are discharging.”
e “._.implement an enhanced notification system for CSO events in the Alewife Reservation,
including flashing lights and warning signs for users.”
e  “An on-site warning-light notification of untreated sewage discharges along the Alewife
Path, where the brook floods.”
e  “Onsite postings are needed in the [Alewife Brook] park and along Alewife Brook Parkway

as soon as possible.”

The full comments and responses to the CSO variance are included in Appendix A. The main takeaways
from these comments include:

1. The focus for the implementation of an enhanced CSO public notification system appears

to mainly relate to issues along the Alewife Brook. However, the approach to the City’s

evaluation will consider the Alewife Brook and Charles River.
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2. The commentary on the specifics related to this enhanced CSO public notification system
is not uniform. Therefore, the City used the requirements included in the Variance as a

basis for the evaluation scope.

3.2 COORDINATION WITH WATERSHED GROUPS AND STAKEHOLDERS

To further understand the specific concerns related to existing CSO Public Notification activities, the City
(alongside Somerville and MWRA) held an initial collaboration meeting with the Charles River Watershed
Association (CRWA), the Mystic River Watershed Association (MyRWA), Save the Alewife Brook (StAB),
and the Department of Conservation and Recreation (DCR) in November 2024. During this meeting, the
City described the activities involved with implementing their CSO Public Notification Plan and the detailed
process for broadcasting the notification of a CSO event. The group also discussed interim measures for
enhanced notification of potential flooding events along the Alewife Brook Greenway. The City received
input about specific areas of concern, including:

e The Boardwalk near Pond/Route 2 (Google Link)

e The entire Bike Path from Massachusetts Ave to the Boardwalk (Google Link)

e The Bike Path near Sunnyside Ave (Google Link)
The group also discussed general considerations for improving public notifications and the scope

regarding the feasibility evaluation for an onsite public notification system for CSO events.

In May 2025, the City (alongside Somerville and MWRA) held a follow-up meeting with the watershed
advocacy and stakeholder groups (CRWA, MyRWA, StAB, and DCR) and discussed:

e the progress made on the interim measures for onsite public signage regarding flooding along the
Alewife Brook Greenway (as shown in Figure 1),

e theresearch conducted into existing onsite public notification systems and options for alternative
technologies that may be translatable for the purpose of notifying the public of CSO events
(presented in Section 5),

e the proposed beacon light pilot by MWRA at Assembly Row in Somerville, MA, and

e the approach to the onsite public notification system feasibility evaluation, which is initially
focused on installations at public access locations.

The meeting concluded with a request for feedback from the watershed advocacy and stakeholder groups
on the preferences and considerations about the notification system that could be incorporated into the
feasibility evaluation. The feedback received suggested that the City consider enhanced CSO public
notification systems at user points along the Mystic River and Charles River, including boathouses,

marinas, and businesses supported by water recreation.
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Figure 2 - Onsite Signage Alerting Public of Flooding Concerns on the Alewife Brook Greenway

(Photo taken on December 10, 2024)

Throughout the feasibility evaluation process and the development of this report, the City has been (and
continues to be) receptive to any commentary provided by the public regarding the concept of onsite
public notification systems. The presentation slides from the November 2024 and May 2025 meetings

with the watershed advocacy and stakeholder groups are included in Appendix B.

3.3 FUTURE PUBLIC OUTREACH AND COLLABORATION

The City will continue to collaborate with the watershed advocacy and stakeholder groups to review and
discuss enhancements to the current CSO Public Notification activities. As the planning and
implementation process moves forward, the City’s efforts will include additional outreach to constituents
along the banks of the received waters, including private boathouse/marinas, commercial recreational

businesses, and associated interest groups.
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4  RESEARCH INTO REAL-TIME, ONSITE NOTIFICATION SYSTEMS

EXISTING REAL-TIME, ONSITE NOTIFICATION SYSTEMS

From January through March 2025, Kleinfelder researched and conducted outreach to other entities
across the US that currently manage real-time, onsite notification systems for the purposes of CSO public
notification. The research concluded that there are only five entities with real-time and onsite CSO public
notification systems, and these systems were either flagging systems or consisted of beacon lights. The
five entities identified included:

e District of Columbia (DC) Water  Beacon Lights

e Lancaster, PA Beacon Lights
e Chelsea, MA Beacon Lights
e Allegheny County, PA Flagging System
e CRWA Flagging System

Through outreach and correspondence with each entity, Kleinfelder cataloged the details of each entity’s
systems. Kleinfelder also researched other alternative technologies that could be used for the purposes
of CSO public notification. This section summarizes the research conducted into real-time and onsite

public notification systems. Further details may be found in the memorandum included in Appendix C.

1 Beacon Light Systems

Indicator beacons (or beacon light systems) are comprised of a pole-mounted, illuminated beacon that is
triggered to turn on when a CSO event occurs. The beacon lights are turned on and off by signaling
telemetry (either radio or cellular communication). This telemetry is typically provided by way of the
communications panel that is also mounted on the pole. The beacon light and telemetry system can be
powered by either grid power or solar power. If solar power is used, a battery (similar to a car battery is
also installed on the pole. Beacon lights are often outfitted with signage explaining the purpose of the
beacon light and providing additional information on CSOs. Three case studies were evaluated for this
report: DC Water, the City of Lancaster, PA, and the City of Chelsea, MA. An example of a beacon light

system is shown in Figure 2.
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Figure 2 - Beacon Light in the City of Chelsea, MA

When compared to flagging systems, beacon light systems have the following benefits and tradeoffs:
Tradeoffs

Benefits

4.1.2

Potential for immediate notifications
Can control the system remotely

System can be connected to existing CSO
monitoring systems (flow meters, etc.)
System can be automated (less burden

on staff)

Flagging Systems

Higher installation costs
Higher maintenance cost
Requires a power supply
May require robust public

awareness/education

Flagging systems consist of flags deployed manually at the onset of a CSO event and remain raised after

the conclusion of the event to warn the public of the recent CSO event. Flags are brightly colored to draw

attention to the ongoing or recent CSO overflow (as shown in Figure 3). Signage is also placed near where

flags are raised to provide information about the flag and CSOs. Two flagging programs were evaluated in

the development of this report: the Allegheny County Sanitary Authority (ALCOSAN) and the CRWA.

20231168.006A
© 2025 Kleinfelder

Page 11 of 24 August 2025

www.kleinfelder.com


http://www.kleinfelder.com/
http://www.kleinfelder.com/

(s
KLEINFELDER
\‘\y‘ Bright People. Right Solutions.

Figure 3 - ALCOSAN CSO Notification Flag

When compared to beacon light systems, flagging systems have the following benefits and tradeoffs:

Benefits Tradeoffs
e Cost for flags is minimal e Requires personnel to raise and lower
e Lower maintenance cost flags (added burden on staff)
e No power supply required o Adelay will exist between the CSO event
e No telemetry required and flag raising (not real-time)

4.2 EXISTING SYSTEM PUBLIC RECEPTION

The three beacon light systems reviewed received limited to mixed feedback from their respective public
constituents regarding the beacon light’s functionality as a CSO public notification system. Outside of the
recreational users of the waterways, the general public’s understanding of these beacon light systems
appears limited. This highlights a need for robust public awareness and education efforts to accompany
the implementation of a beacon light system. Conversely, the two flagging systems reviewed were well-
supported by their recreational communities. This is likely due to the flagging systems being integral parts
of recreational user activity along the waterways. These users are also often the same volunteers who

provide support for the flagging systems.
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4.3 OTHER TECHNOLOGIES

In addition to beacon lights and flagging systems, Kleinfelder researched other technologies that could
potentially be translated and/or developed into a CSO public notification system. These other
technologies identified may have some relative applicability to CSOs, but do not have a current
demonstrative example of their use for the purpose of CSO public notification. The list of other
technologies reviewed included:

e Indicator Lanterns — these are 3D printed smart lights/lamps that can be placed in a storefront or

household window. They require cellular/wireless communications to trigger their illumination
upon water quality advisory notices. The identified example for this technology is the GLOWanus

project in New York City (https://www.vanalen.org/project/glowanus/). This technology does not

appear to have applicability as an onsite system and therefore was not included in the feasibility
evaluation.

e Water Quality Buoys — these are floatation buoys affixed with in-situ water quality sampling

devices. The identified example of this technology is the YSI EMM68 Buoy
(https://www.ysi.com/FileLibrary/Documents/SpecificationSheets/EMMG68-Spec-Sheet.pdf). The

sampling capabilities currently do not include those for bacteria/pathogens or other indicators
typically associated with CSOs. This technology also requires a depth of water greater than six feet
to function properly, which does not match the conditions in portions of the Alewife Brook.
Although this technology provides robust sampling capabilities and can be deployed onsite, its
limited application for purposes of CSO public notifications became the basis for not including it
in the feasibility evaluation.

e Alternative Systems — other alternative technologies reviewed included LED displays, audible

systems, drones, and remote-controlled boats. While these alternatives offer certain flexibilities,
they often involve more complex design development and engineering for integration. Pre-

engineered systems with proven success may offer more reliable and cost-effective outcomes.

4.4 SUMMARY

For the City of Cambridge, a beacon light system is recommended for real-time notifications of CSO events
due to its automation potential and the reduced burden on staff. Additionally, since the CRWA already
manages a flagging system along the Charles River, a duplicative effort by the City would only complicate
the effective messaging from the existing flagging system. This makes beacon lights a more practical

approach for the enhanced public notification of CSO events.
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EVALUATION OF REAL-TIME, ONSITE NOTIFICATIONS

In an effort to synergize the feasibility evaluation with existing CSO Public Notification activities, the City

(in coordination with MWRA and Somerville) concluded that the public access sites where CSO signage

exists will be the sites included in the evaluation as a starting point. Further site evaluation

considerations are described below.

5.1 SITE SELECTION

The City identified seven (7) public access sites for the potential installation of CSO beacon lights. These

locations correspond with existing signage areas where the City currently posts physical notices about

CSO overflows. By selecting these established signage sites for beacon installation, the City can streamline

its notification process while maintaining consistency in public communication. These locations are well-

established sources of CSO information for the public, which will help ensure that a transition to

automated beacons can be intuitive and well understood. Individual maps of the proposed sites are

included in Appendix D.
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There are several key benefits to using these existing signage sites for real-time beacon notifications. First,
the City is already mandated to post CSO information and advisories at these locations, making them
logical candidates for infrastructure upgrades. Transitioning from a manual posting system to an
automated beacon system will significantly reduce the operational burden on City staff while providing
the public with more timely and reliable information. Additionally, maintaining the same notification
locations reinforces public familiarity and trust in the system. Residents and visitors who are accustomed
to seeing CSO alerts at these sites will more easily recognize and interpret the new beacon signals,
improving overall effectiveness of the public health messaging. The proposed site locations are shown in

Figures 4 and 5.
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Feedback from the watershed advocacy groups suggested the inclusion of boathouse locations along the

Charles River as part of the beacon light feasibility evaluation. Most of the boathouses are private sites
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and do not provide public access to the receiving waters. For these reasons, the private boathouse

locations along the Charles River were not included in the evaluation at this time.
5.2 PROPERTY OWNERSHIP

The 7 locations for the proposed CSO beacon lights that currently contain signage are all located on
public property, owned and operated by either DCR or the City of Cambridge. All locations include public
access to either the Charles River or Alewife Brook. A summary of each location, its respective

waterway, property ownership, and coordinates is shown in Table 1.

Table 1 - Property Ownership for Proposed Real-Time, On-Site Notification Systems

Location Waterway Lat / Long Property Owner Waterway Access
Fitchburg cutoff Alewife Brook | 42.3966, -71.1438 DCR Public
Mass Ave at Rte. 16 | Alewife Brook | 42.4012,-71.1361 DCR Public
Magazine Beach Charles River | 42.3539,-71.1127 DCR Public
Cartop Launch
Public Dock at Broad | Charles River | 42.3623,-71.0783 DCR Public
Canal
Public Docks across Charles River | 42.3647,-71.0762 DCR Public
from Front Park
Lechmere Canal Charles River | 42.3691,-71.0764 | City of Cambridge Public
North Point Park Charles River | 42.3687, -71.0695 DCR Public

Because all proposed beacon light locations are public property, there are few barriers to constructing
the beacons, and coordination with property owners and managers is limited to DCR. Construction of a
CSO notification beacon for the 6 locations on DCR-managed property will require coordination and

permitting with DCR (Section 6.4).

A general site review was also performed on the boathouse locations along the Charles River. Table 2

presents each boathouse along with its property ownership, waterway access, and coordinates.
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Table 2 - Property Ownership for Boathouse Locations along the Charles River

Waterway
Location Lat / Long Property Owner Access

DCR Boathouse 42.368390, -71.0734 DCR Restricted
Charlesgate Yacht Club 42.366800, -71.0740 Charlesgate Yacht Club Private
Harvard Sailing Boathouse 42.360095, -71.0828 Harvard University Private
Charles River Yacht Club 42.374641, -71.0451 Charles River Yacht Club | Private
MIT Sailing Pavilion 42.358736, -71.0877 MIT Private
MIT Richard J. Resch Boathouse 42.355378, -71.0968 MIT Private
DeWolfe Boathouse 42.353402, -71.1078 Boston University Private
Riverside Boat Club 42.358129, -71.1158 DCR Private
Weld Boathouse 42.369606, -71.1221 Harvard University Private
Cambridge Boat Club 42.372458, -71.1338 Cambridge Boat Club Private
Buckingham Brown & Nichols 42.372017,-71.1336 Buckingham Brown & Private
Boathouse Nichols
Winsor Belmont Hill Boathouse 42.370777,-71.1328 Belmont Hill Boathouse Private
Paddle Boston - Broad Canal Dock 42.362868, -71.0820 Rreef Property Trust Private

53 POWER SUPPLY NEEDS

There are advantages and limitations to both solar and grid-powered beacon systems. Grid-powered
beacon lights offer high reliability and require no power storage, making them easier to maintain over
time. Since they are connected to the existing electrical infrastructure, they can operate continuously

without concern for weather conditions or battery life.

On the other hand, solar-powered beacon lights eliminate utility bills and the need to run electrical
wiring to the beacon site. However, they require electrical storage systems, such as batteries, which
increase procurement costs and introduce maintenance challenges. Additionally, careful site selection is
necessary to ensure adequate sunlight exposure. While solar systems offer sustainability benefits, grid

power may be the more dependable and lower-maintenance choice.

Both grid and solar power are feasible at all proposed beacon locations in Cambridge. No proposed

beacon location is more than 200 feet from a source of grid power or entirely covered by a tree canopy
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that would inhibit solar panels from charging. As a result, the choice between grid and solar-powered

options is largely up to the City’s preference.

5.4 PERMITTING CONSIDERATIONS

The 7 proposed locations for CSO notification beacons are located on public property, owned either by
DCR or the City of Cambridge (Table 1). As such, the installations will be subject to Cambridge city

ordinances and will require permits to allow construction on DCR-managed property.

For all beacon locations located on DCR property, a permit is required to access areas managed by DCR
to perform maintenance or construction. Permits for access to DCR property for construction can be
submitted through DCR's online portal and are required anytime that access is required for installing
equipment, performing maintenance, or doing construction work. The following documents are

required as part of the DCR permit application:

e Construction and engineering plans
e Photos of existing work location conditions (minimum of 3)

e Locus plan of the work area

Following installation of the beacons, any maintenance work completed by City of Cambridge staff

would also need to be coordinated with DCR through an access permit.

While there is no clear precedent in the City of Cambridge for the installation of CSO beacons, there are
several ordinance measures that can help guide limitations on the installation of beacons. Utility poles,
which are defined as poles that support or contain electrical wires, are regulated by the City through
Cambridge's Pole and Conduit Commission (City ordinance 15.16.160). New utility poles require a permit
to be submitted through the commission’s online portal and be approved by the commission, which
meets on a monthly basis. However, because the utility poles are regulated internally by the city, the

permitting burden is expected to be light as they are serving a regulatory-required purpose for the City.

Cambridge ordinances require that new utility poles not be more than 10% than any adjacent poles or
structures. With the maximum standard utility pole detailed by the City being 30 feet, this would be the
reasonable height limit for any beacon light affixed to a new utility pole. Preliminary beacon light
concepts provided in a prior feasibility study by CDM (Appendix E) were affixed to 15-foot poles, which,

based on City ordinances, are not expected to pose a problem for approval. Within the “open space”
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zone that all proposed beacons are located in, a maximum height for any structure is 35 feet and will

therefore not impose any issues for construction of the CSO beacons (City ordinance 5.30.1).

INSTALLATION LOGISTICS

Major logistics considerations for beacon installations in the City of Cambridge include power needs,
beacon visibility, coordination with other involved entities, and public education. The installation of CSO
beacon lights in the City of Cambridge is logistically feasible from a power supply perspective. All proposed
beacon locations are within 200 feet of existing grid infrastructure, allowing for straightforward electrical
connections without the need for extensive trenching or new utility installations. Additionally, each site
has sufficient open space and sunlight exposure to support solar-powered beacons, should that option be
preferred. The availability of both power sources provides flexibility in design and budgeting, allowing the

City to choose the most cost-effective and sustainable solution for each location.

From a visibility standpoint, all proposed beacon sites are strategically located to ensure clear public
access and visibility. Each location is positioned near walkways, parks, or roadways where residents and
visitors are likely to see the beacon during a CSO event. The proposed beacon locations do not allow for
visibility of beacons from every point along the Alewife Brook and Charles River. However, installing
beacon lights at every CSO site along the river is not feasible due to the high cost and the City’s limited
staffing capacity to maintain a large network of devices. A full-scale deployment would be cost-prohibitive
and operationally unsustainable. Therefore, a focused installation plan targeting high-visibility, high-
impact locations is recommended to balance public health protection with logistical and financial

constraints.

The City of Cambridge will need to coordinate closely with DCR, the City of Somerville, and the MWRA on
beacon design and installation. Coordination with DCR will involve securing necessary permits, aligning
with DCR’s land use policies, and ensuring that installation activities do not interfere with recreational or
ecological functions of the sites. In addition, collaboration with the City of Somerville and the
Massachusetts Water Resources Authority (MWRA) is critical to promote consistency across municipal
boundaries to the extent possible. While each of the three entities will develop its own notification
systems, coordination will allow for more similar aesthetic and messaging strategies for the beacons,
ensuring that the public can easily recognize and understand the alerts regardless of which municipality
they are in. A consistent design will enhance regional awareness and reduce confusion, especially in areas

where jurisdictional boundaries are not immediately apparent to residents and visitors.
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To support the effectiveness of the beacon system, the City must also launch a comprehensive public
education campaign. This campaign should inform residents and recreational users about the purpose of
the beacons, what the signals mean, and how to respond during a CSO event. Outreach efforts could
include signage, social media posts, community workshops, and informational materials distributed
through local organizations and schools. Special attention should be given to multilingual communication
to reflect the City’s diverse population. Educating the public will be critical to ensuring that the beacon
system not only meets regulatory requirements but also serves its intended purpose of protecting public

health and promoting environmental awareness.

IMPLEMENTATION CONSIDERATIONS

To ensure that the beacon light system functions properly once added into the City’s existing CSO Public
Notification activities, the system will need to be integrated with the City's existing monitoring systems
and telemetry platforms. Automation is desired as it minimizes the burden on staff time. Therefore,
beacon lights should be triggered by real-time data from SCADA systems or CSO monitoring devices
(such as flow meters and/or level sensors). The beacon light system will need to be compatible with the

City’s existing communication infrastructure to ensure accurate event detection and timely activation.

As the proposed beacon light locations are not at the CSO regulators or outfalls (where the monitoring
devices exist), an effective communication telemetry approach will be critical towards providing public
notification (i.e. flashing light) as quickly and reliably as possible. The prior feasibility study by CDM
evaluated turnkey (proprietary) communication systems as well as custom-built systems based on the
City’s existing SCADA protocols. The City will benefit from a more robust telemetry system (one that can
communicate with the City’s SCADA system as well as capture/log data about the beacon lights' activity).
A simple trigger beacon light system may not assimilate well into the City’s notification activities, as
operating logs (indicating when the beacon lights turn on and for how long) will be needed to ensure
that the system operates in accordance with actual CSO event occurrences. Without the ability to
perform diagnostics, the City will have to perform a more manual verification of the beacon light

system’s operations.

It will be important to limit the amount of 3™ party telemetry systems involved in the triggering process,
as each element could add a delay to the triggering of the beacon light, and each part would present
one manner in which the beacon light's system’s operation can fail if there are faults or errors in the
programming. Additionally, as the City modifies and updates its SCADA system, the telemetry for the

beacon light system will need to be flexible enough to accommodate the system modifications.
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The cost of installing a beacon light system was researched as part of the review of existing beacon light

case studies across the US. The most recent local example from Chelsea, MA (installed in 2023) had a

rough overall cost of $32,600 for six beacon lights (or about $5,500 per light). This cost covers the beacon

light, solar panel, communications panel, and telemetry setup, but it does not include the cost for the

mast/pole installation, which was completed separately by the City of Chelsea. The other case study in

Lancaster, PA (installed in 2021) has a rough overall “as bid” cost of $72,950 for 4 beacon lights (or about

$18,250 per light). This range of costs is likely representative of differing site conditions (i.e., mast/pole

install needs) and approaches in telemetry. The cost for a 15-foot mast/pole was investigated through

online research to range from roughly $750 - $2,000 (depending on pipe material and diameter). For the

cost analysis, an approximate cost of $1,500 was used for the mast/pole. Also, it is anticipated that a crew

can install two beacons per day.

The City can anticipate the cost of each beacon light system to be approximately $15,660, as broken

down below in Table 3.

Table 3 - Approximate Cost of a Beacon Light

Cost Item Cost Cost for 7 Sites Source
Beacon Light + Comms Panel $3,000 $21,000 CDM Study
Solar Power Package $2,100 $14,700 CDM Study
Mast/Pole $1,500 $10,500 Online Research
Material Subtotal Cost 56,600 $46,200
Crew Day Cost (2 Sites/Day) $5,000 $20,000 | Estm. Crew Day Cost
Subtotal Cost $11,600 566,200
35% Contingency 54,060 $23,170
Total Cost $15,660 $89,370
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6 REGULATORY CONSIDERAITONS

The current Variance issued to the City of Cambridge requires that the City “complete an evaluation of
the feasibility of installing and implementing a real-time, on site public notification system for CSO
discharges, such as a warning light”. While the results of the feasibility study indicate that solutions like
the CSO beacon are feasible and realistic to implement, the absence of clear guidance from MassDEP on
details of a system presents unique challenges in implementing a system that effectively keeps the

public informed on the safety of recreating on the Charles River and Alewife Brook.

While the intent behind public notification is broadly supported, the lack of standardized design criteria,
performance expectations, or aesthetic guidelines has left municipalities to interpret and implement
these systems independently. This fragmented approach not only increases the burden on individual cities
to design systems from scratch but also introduces unnecessary inefficiencies and inconsistencies.
Additionally, a lack of standard notification procedure across municipalities can lead to confusion on the
part of the public without municipalities completing extensive public education programs to ensure that

their systems are effective.

As currently required, real-time and on-site public notification systems, such as the beacon lights, would
indicate to the public that a CSO activation has occurred. However, these public notification systems
would not incorporate information about other pollutant sources that could impact the safety of the river,
including cyanobacteria blooms, bacteria from sources other than CSO activations, and separated

stormwater discharges.
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7 SUMMARY AND CONCLUSION

In summary, this report evaluates the feasibility of implementing a real-time, onsite notification system
(specifically a beacon light system) to alert the public of CSO events along the Charles River and Alewife
Brook. This evaluation is in response to the 2024 CSO Variance issued by MassDEP and EPA, requiring

enhanced public notification measures.

Some of the key points discussed through this evaluation include:

e Public feedback strongly supports enhancements for visible, real-time alerts to notify the public
of CSO discharges to the receiving waters.

e Beacon lights are favored over flagging and other systems due to their automation, reliability,
and reduced staffing needs.

e Seven public access locations were selected for potential beacon installation, all on public land
(DCR or City-owned), minimizing permitting complexity.

o Estimated cost per beacon system is approximately $15,660, including contingency.

e Regulatory ambiguity remains a challenge due to the lack of standardized design or

performance criteria from MassDEP.

The feasibility evaluation concludes that beacon light systems are a practical and implementable
solution for real-time, onsite CSO public notifications. These systems align with regulatory intent,
address public concerns, and can be integrated into existing infrastructure with manageable cost and
logistical effort. However, while beacon light systems are feasible, the City will coordinate with
regulators and public stakeholders to understand if other alternatives for enhanced public notification

can prove to be more effective than beacon lights.

As next steps, the City will proceed with the following activities:
1. Continue reviewing the City’s existing SCADA infrastructure, software, and telemetry systems for
opportunities to optimize the beacon light system’s integration. The goal is to not rely on
manual operation of these alerts, as the City does not have staff coverage 24/7.
2. Write the scope of work and specifications for the beacon light systems to work with our
existing operational systems for procurement.
3. Continue to coordinate with MWRA, Somerville, and Chelsea to ensure the beacon light system

operates with consistent aesthetics and functionality across jurisdictions.
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4. Collaborating with the public stakeholders to launch a public awareness and education
campaign for the beacon light system.

5. Continue engaging MassDEP to advocate for the development of standardized guidelines for any
enhancements to CSO public notifications.

6. Any future locations will be coordinated with public and private stakeholder groups.
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APPENDIX B

Watershed Advocacy and Stakeholder Group Meeting Presentations
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Prior Beacon Light Feasibility Study by CDM
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