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Introduction

Although for convenience sake we sometimes think of coastal
embayments as distinct or isolated systems, it is important to
remember that currents and tides, nutrient cycles, energy
flows, and food webs link the ecological health of each
embayment within the Bays area to the larger marine ecosys-
tem. What happens in one part of the Bays ecosystem may
affect, for good or ill, other parts of the ecosystem.

A number of large projects are currently being planned or
constructed in the Massachusetts Bays region that are
expected to have a greater-than-local impact on the water
quality, coastal habitat, and living marine resources of the
Bays ecosystem.  These projects of regional significance (so-
called “megaprojects”) include:

e Boston Harbor Project: Upgrading Sewage Treatment in
the Metro Boston Area

®  Central Artery/Tunnel Project

¢ Boston Harbor Navigation Improvement Project

®  Massachusetts Bay Disposal Site

® South Essex Sewerage District Project

e  Saugus River Flood Control Project
¢ Plymouth Sewage Treatment Project

Any comprehensive plan to conserve and manage the Bays'
resources would be flawed if it did not examine these
megaprojects in some detail. The MBP believes that such
expensive and complicated projects should be held to the
highest standards of public review. The inclusion of these
projects in the CCMP is intended to identify and illuminate
1ssues of environmental concern and to recommend actions
that will help ensure the long-term sustainability of the
region's marine resources. '

Each of the following megaproject discussions is divided into
seven sections: Background, Project Description, Expected
Benefits, Progress to Date, Work to be Completed, Issues of
Concern, and Recommended Actions. With respect to the
latter, the Massachusetts Bays Program has attempted to
develop and build consensus on those actions which should
be taken to ensure that each of the projects proceeds in a
manner which maximizes benefits for the people of the
region while posing the least risk to the marine ecosystem.
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BOSTON HARBOR PROJECT:

UPGRADING SEWAGE TREATMENT IN THE METRO BOSTON AREA

Background

1t would be difficult to overstate the significance of Boston
Harbor to the city that grew up along its shores. The harbor
has served as a channel for commerce and trade, supported
fishing and maritime industries, and provided recreational
opportunities for millions of people. Unfortunately, many of
these values have been impaired by the legacy of using the
harbor as a dumping ground for wastewater generated in the
Boston metropolitan region.

Boston's earliest settlers discharged their sewage directly into
the harbor, but because of their relatively small numbers, this
waste did not significantly degrade water quality. As the
population of the city and surrounding areas expanded,
however, it became evident that the harbor was simply not
large enough to dilute the sewage of a large urban population
and that some improvements in the sewage disposal system
had to be made.

The earliest system improvements were designed to simply
push sewage further offshore. For instance, a brick sewer
line constructed in the 1870s transported raw sewage under
Dorchester Bay to Moon Island, where it was stored tempo-
rarily and then released on the outgoing tide. Unfortunately,
these early system improvements did not achieve significant
water quality benefits, since much of the sewage simply
washed back into the harbor on incoming tides.

In 1952, the Metropolitan District Commission (MDC} first
began to treat the region's sewage before discharging it into
Boston Harbor. A primary treatment plant opened that year
on Nut Island in Quincy to treat about one third of the
region's wastewater. Sixteen years later, in 1968, a larger
plant opened on Deer Island to treat most of the remaining
flow. By killing disease-causing bacteria and viruses, these
primary treatment plants significantly reduced the human
health risk of the effluent discharged into Boston Harbor.
They also removed some of the solids from the wastewater
flow.

But primary treatment could not remove all of the solids,
oxygen-consuming organic matter, or toxic contaminants
from the effluent, and as a result, these pollutants continued
to enter the harbor. In addition, wastewater sludge was still
discharged on outgoing tides. To make matters worse,
significant amounts of partially treated and untreated sewage
were released into the harbor or its tributaries through
combined sewer overflows (CSOs) when the volume of
wastewater exceeded the capacity of the treatment plants,
during periods of wet weather.

In 1972, only four years after treatment facilities were opened
at Deer Island, Congress passed the Clean Water Act, which
set national standards for water quality in coastal and inland
waters. The MDC, finding itself consistently underfunded by
the state legislature, sought an exemption from these federal
standards. Meanwhile, water quality continued to deteriorate.
By the mid-1980s, Boston Harbor had gained notoriety as
one of the nation's most polluted harbors.

The Massachusetts Water Resources Authority (MWRA), an
independent authority, was created in 1984 to take responsi-
bility for the water and sewer systems formerly operated by
the MDC. In 1985, in response to a series of lawsuits, a
federal court found the MDC and its successor, the MWRA,
liable for numerous Clean Water Act violations. A detailed
compliance schedule for meeting the requirements of the
Clean Water Act was established which mandated the
construction of a secondary treatment plant to treat the
wastewater discharged into Boston Harbor. Unlike primary
treatment, which relies solely on physical processes to treat
wastewater, secondary treatment uses a combination of
physical and biological processes that together are much
more efficient at removing most contarninants.

Project Description

The MWRA is moving into compliance with the Clean Water
Act by constructing new primary and secondary treatment
plants on Deer Island and a new outfall to discharge treated
effluent into Massachusetts Bay. Significant interceptor
construction and CSO facilities planning also are underway.

The MWRA's efforts are, by any measure, an enormous
undertaking. An average of 361 million gallons per day of
wastewater passes through the MWRA sewer system--about
the combined flow of the Charles, Mystic, and Neponset
Rivers. And the Bostor Harbor Project's estimated cost of
$3.3 billion makes it one of the biggest public works projects
ever undertaken in New England. (Note: the $3.3 billion
inchudes only the "Boston Harbor Project” proper, not CSO
control or collection system improvements.) The Boston
Harbor Project and related capital improvements to the sewer
system include:

e Collection and delivery system improvements: Before
wastewater can be treated, it must be collected and
delivered to the treatment plants at Deer and Nut Is-
lands. When the MWRA assumed control of Metropoli-
tan Boston's sewer system, it inherited a collection of
aging pipes and pumps. Detetioration from age and lack
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of maintenance led to numerous backups and over-
flows. The problem of limited flow capacity was
exacerbated by the infiltration of groundwater and
inflow from illegally connected sump pumps, improp-
erly connected catch basins, and defective tidegates.
Infiltration and inflow (I/f) may constitute as much as
60 percent of average flow in some parts of the system.
The MWRA is in the process of rebuilding the collec-
tion and pumping system at its most vulnerable points,
and is implementing a new flow management strategy
to improve overall system efficiency.

Combined sewer overflow (CSO) reduction and treat-
ment. A few communities in the MWRA region have
combined sewer systems that carry both wastewater and
stormwater. When the carrying capacity of these
systems is overwhelmed during periods of wet weather,
excess flow may be diverted from approximately 80
CSO outfall pipes directly into Boston Harbor or its
tributaries. As part of its recently compieted Combined
Sewer Overflow/System Master Plan, the MWRA is
working to optimize the present system and complete a
CSO Facilities Plan to implement an integrated, cost-
effective approach to reducing CSO impacts.

New headworks: The treatment plant on Nut Island will
eventually be replaced by a headworks to screen
wastewater from the southern portion of the collection
system. To transport screeped sewage from this
headworks to the treatment plant at Deer Island, the
MWRA is constructing an inter-island tunnel beneath
Boston Harbor.

New treatment facilities: Among the most important
elements of the MWRA's wastewater efforts are the
improvements planned for the treatment plants them-
sclves. The new Deer Island plant already has entirely
new primary treatment facilities and will eventually have
entirely new secondary treatment facilities. Secondary
treatment is expected to significantly improve effluent
quality, as shown by the following table which compares
the relative effectiveness of primary and secondary
treatment for selected pollutants:

Primary Treatinent vs. Secondary Treatment

. {% Removed)
Pollutant Primary Secondary
Total Suspended Solids 60 85
Toxic Contaminants 10-46 32-95%
Biochemical Oxygen
Demand (BOD) 35 85
Nitrogen 5 10-15

* Range varies based on contaminant type and
secondary treatment process used.

Source: Alber, M, J. Hallam, and M.S. Connor,
1993. The State of Bostorn Harbor 1992. MWRA
Envirommental Quality Department Technical Report
No. 93-6, March 1993.

Outfall tunnel: A 9.5-mile outfall tunnel will eventually
carry treated effluent to the deeper waters of Massachu-
setts Bay. At the end of the outfall, effluent will pass
through 55 vertical riser pipes into ocean water more
than 100 feet deep. Within 200 feet of the diffusing
system, the MWRA expects average dilution to be about
150 parts seawater to one part effluent. The model
developed by the scientific community predicts that
within three to five miles of the diffuser, dilution is
expected to be about 400 to 1 (Blumberg et al, 1993).

Source reduction: Through its Toxic Reduction and

Control Department (TRAC), the MWRA is working to
limit the pollutant loadings that enter the wastewater

stream. TRAC issues sewer permits to a variety of

commercial and industrial sewer users, monitors their
discharges, and enforces discharge regulations. Recog-

nizing that household wastes are another significant

source of wastewater contamination, the MWRA has
also launched a public outreach effort to educate citizens
about the proper use and disposal of hazardous house-
hold products.
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Expected Benefits

The Boston Harbor Project and the other wastewater system
improvements are expected to make the harbor healthier than
it has been in more than a century. Computer models predict
that with the new outfall, effluent will be more diluted
throughout Massachusetts and Cape Cod Bays, especially in
near-shore waters (Blumberg et al, 1993). The EPA's
Supplemental Environmental Impact Statement (SEIS) for
the outfall predicts that once secondary treatment exists,
Massachusetts Bay will meet most water quality goals set by
the state, but not all, due to ambient conditions (e.g., PCBs).
CSO and other collection system improvements are also
expected to result in significant water quality improvements
to Boston Harbor and its tributaries.

Progress to Date

Since starting the Boston Harbor Project, the MWRA has
met several major construction deadlines. By the fall of
1995, nearly all of the design and three quarters of the
construction had been completed at a cost $700 million
below the FY 1988 estimate. Progress to date on this and
other wastewater efforts includes:

s Improvements to the collection and delivery system:
Much of the collection system has already been in-
spected and repaired. In 1990, the MWRA completed
upgrades of its existing headworks facilities and the old
Deer Island Power and Pump station. Since then,
significant repair and replacement of three other pump
stations have also taken place. One indication of overall
system improvement is the decrease in "choking time" at
the Deer Island headworks which dropped from more
than 5,000 hours in FY 1987 to less than 1,000 hours
per year in FY 1991 through FY 1994. New pumps at
the new Deer Island Treatment Plant are expected to
sustain and enhance the improvements made by these

interim upgrades.

+  Combined sewer overflows: Working with the Boston
Water and Sewer Commission and the other combined
sewer communities, the MWRA has successfully
increased the amount of combined flow that reaches its
treatment plants. Dry weather CSOs have been non-
existent for the past several years, and wet weather
CSOs have been significantly reduced since the mid-
1980s. The MWRA has also constructed or upgraded
six major CSO treatment facilities which provide
screening and chemical disinfection to much of the
excess flow. Approximately 60% of the overflow is now
screened and disinfected before being discharged.

In 1994, the MWRA completed a conceptual long-term
CSO plan that uses a watershed approach to evaluate the
relative contribution of CSOs compared with other
sources. Implementation of the plan, which is currently

in the State environmental review process, will: 1)
eliminate CSO discharges to Dorchester Bay, the
Neponset River, and Constitution Beach, 2) reduce
untreated ovezflows int each of 10 other receiving waters
to an average of one to four times per year (versus the
current discharge of up to 80 times per year in some
areas), and 3) upgrade existing CSO facilities at Cottage
Farm, Prison Point, and East Somerville, as well as
construct additional CSQ treatment facilities to increase
control of bacteria and floating pollution to Boston
Harbor and its tributaries.

Interim improvements to primary facilities: In addition
to installing new disinfection systems which are more
reliable and which use an agent which is safer to store
and handle, the MWRA has installed new scum removal
systems at the Deer Island and Nut Island treatment
plants to remove grease and floatable trash from the top
of sedimentation tanks. These scum removal systems
are responsible for a noticeable improvement to the
aesthetics of Boston Harbor. The new Deer Island
Treatment Plant includes scum removal facilities that
will maintain the level of performance reached by these
interim improvements.

Sludge processing facilities: Perhaps the single greatest
improvement to date involves the solids which settle out
in sedimentation tanks. Previously, this "sludge” was
dumped back into the harbor after digestion--some 40
tons of sludge were discharged on the outgoing tide
every day. In December 1991, the MWRA opened its
new sludge-to-fertilizer plant at the former Fore River
Shipyard. Shudge which used to be discharged to the
harbor is now barged to the pelletizing plant, where it is
converted into high-grade fertilizer. Since sludge
dumping was ended, concentrations of sewage-related
bacteria in the harbor have dropped dramatically,
especially in the vicinity of the old sludge outfall.

Nut Island headworks and inter-island tunnel: Con-
struction of the new Nut Island headworks began in the
summer of 1992 and is scheduled for completion in
1996. Construction of the inter-island tunnel began in
December 1992. Although extremely poor rock condi-
tions and other problems have slowed progress, in
November 1995 the contractor completed excavation
and began preparations for lining the tunnel.

New primary and secondary treatment plants. The
MWRA has made substantial progress toward the
completion of the new primary and secondary treatment
plants. In January 1995, the MWRA successfully
introduced wastewater into the first half of the new
primary plant The second half of the new primary plant
was placed in operation later in the year.
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Construction is also underway on the first two baiteries
of secondary treatment. The first major contract for
construction of the secondary treatment plants began in
November 1992 and the second in August 1993.

In August 1991, the MWRA began constructing eight
new sludge digesters on Deer Island. Four were placed
into operation in the summer of 1995. These egg-
shaped storage tanks process sludge from the new
treatment facilities, cutting its volume in half and
reducing odor - and disease-causing bacteria. Construc-
tion of the remaining four digesters was completed in
November 1995.

Outfall tunnel: Excavation began in June 1992. That
same summer, crews installed 55 vertical riser pipes that
will eventually connect to the last section of the outfall
el Although progress has been stalled several times
due to mechanical difficulties and tunneling conditions,
more than 8 miles of tunnel had been excavated by
November 1995. Construction of the tunnel is currently
several years behind the MWRA's original schedule.

Toxic reduction and control: Over the past several
years, the MWRA has continually refined its toxic
reduction and control program. Since 1984, there has
been a 75% decrease in the total amount of metals in the
MWRA effluent.

Work to be Completed

Boston Harbor Project: Despite the progress made to
date, completing the Boston Harbor Project continues to
present significant challenges. The new treatment
facilities at the Deer Island plant are scheduled to go on
line in phases, beginning with the introduction of
wastewater into the first half of the new primary treat-
ment plant in January 1995. If no major changes are
made to the project, secondary treatment facilities are
scheduled to be completed by December 1999. The
construction timetabie is summarized in the chart below.

Wastewater Management: Other continuing challenges
include maintaining the new system assets, extending the
useful life of older facilities as much as possible, and
completing the construction of large and aggressive
CSO0 and sewage interceptor improvement projects.

Projected Construction Schedule

1990 1991 1992 1993 1994 1995

New primary facilities at Deer Island:
A&B|C&D

1996

1997 1998 1999 2000

Nut Islands

Inter-island tunnel between Deer and

Outfall tunnel to Massachusetts Bay

New secondary facilities at Deer Island

completed batteries: A

| B | c

1990 1991 1992 1993 1994 1995

1996

1997 1998 1999 2000
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Issues of Concern

The Boston Harbor Project raises a number of issues with
which the Massachusetts Bays Program is concerned. These
include:

o QOuifall tunnel. Perhaps the most controversial compo-
nent of the Boston Harbor Project is the 9.5-mile outfall
tunnel which will disperse treated wastewater into
Massachusetts Bay. The U.S. Environmental Protection
Agency (EPA) approved the location of the outfall after
federal and state agencies made detailed assessments of
the project’s potential environmental impact as required
by the National Environmental Policy Act and the
Massachuseits Environmental Policy Act.

The MWRA's decision to proceed with the outfall was
based on the best available scientific data. However,
there has been concern that relocation of nutrient loading
to the vicinity of the outfall terminus may trigger eutro-
phication or algal blooms in Massachusetts Bay. Aside
from being aesthetically unpleasant, algal blooms could
polentially cause severe hypoxia (oxygen depletion from
organic decay) and thereby adversely impact the marine
ecosystem of Massachusetts Bay. The potential impacts
could be heightened if effluent was discharged through
the outfall before full secondary treatment had come on
line. A separate concern related to nutrient loading is a
group of algae known as dinoflagellates, some species of
which produce the toxins responsible for paralytic
shellfish poisoning (PSP).

Moreover, there has been concern that the ocutfall will
negatively impact the resources of Stellwagen Basin and
Stellwagen Bank, a sandy underwater plateau located
about 16.5 miles from the outfall terminus. The
putrient-rich waters of the Bank, which was recently
designated as a National Marine Sanctuary, are a feeding
ground for several species of marine mammals, includ-
ing the endangered hurnpback, right, fin, and sei whales.
Because the deep water in Stellwagen Basin does not
circulate freely, it is especially sensitive to the potential
for depressed dissolved oxygen. Reduced dissolved
oxygen may adversely impact the prey of marine mam-
mals, which in turn could negatively affect the marine
mammals present.

The MWRA has acknowledged that "processes associ-
ated with eutrophication and species changes are com-
plex and, to a degree, unpredictable,” and EPA's
Supplemental EIS predicts a modest increase in algal
production near the outfall. But it appears that most of
the pollutants released from the existing outfalls at the
entrances to Boston Harbor already make their way to
Massachusetts Bay on outgoing tides. The Authority
maintains that no Baywide eutrophication or hypoxia
will occur, and that the new outfall will have minimal or

no impact on the resources of Stellwagen Basin or
Stellwagen Bank. Federal agencies, including EPA and
the National Marine Fisheries Service (NMFS), have
reached the same conclusion, stating the outfall pipe "is
not likely to jeopardize the continued existence of any
endangered or threatened species." However, they
recognize the uncertainty surrounding the ecosystem's
response to the cumulative impacits of this discharge and
all other pollutant sources to the Bays.

In response to concerns about the effects of the new
outfall on Massachusetts and Cape Cod Bays, an Outfall
Monitoring Task Force (OMTF) was established to
report to the Secretary of Environmental Affairs on the
outfall's environmental impact. The OMTF consists of
academic scientists, officials from state and federal
agencies, and representatives from environmental
interest groups. The MWRA began monitoring in
February 1992 with several baseline studies to deter-
mine conditions in the Bay before the new outfail begins
discharging effiluent Sampling has been concentrated in
the area immediately surrounding the outfall, but extends
into remote areas of the Bays as well. The OMTF will
examine and interpret monitoring data and suggest
remedial action should it determine that the outfall is
causing an adverse impact on Massachusetts Bay. In
addition, the MWRA, EPA, and the NMFS recently
entered into an Agreement to conduct various activities
to monitor and study effects of the outfall discharge on
the marine environment. The MWRA also released for
comment a Draft Contingency Plan (March 1995),
which describes ongoing action to ensure protection of
the ecosystem and triggers for conducting additional
studies and taking future action as needed.

Rate increases: The benefits of the Boston Harbor
Project have not come cheaply. Most of the project is
being financed with 30-year revenue bonds. Although
the federal government has committed $632 million
dollars to the project, and the Commonwealth recently
established a Rate Relief Fund to help offset debt service
costs, MWRA ratepayers will likely shoulder almost 65
percent of the project cost. Ammual water and sewer
bills, which averaged $410 per household in 1991, are
expected to rise throughout and beyond the remainder of
the decade. Every homeowner, business owner, or
renter who flushes a toilet in the 43 MWRA sewer
communities will feel the burden, especially those on
low or fixed incomes. Although the MWRA has kept
average rate increases lower than first expected, public
support for additional water quality improvements in
Bostor Harbor and elsewhere may depend on keeping
project costs to a minimum and finding additional state
and federal revenues to finance the project. The MWRA
is currently working with a broad coalition seeking
additional federal and state revenue for the Boston
Harbor Project.
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«  Project revisions: Any project as extensive as the
Boston Harbor Project must be subject to revision as
better data become available. The most significant
revision recently considered concerns the capacity of the
secondary treatment facilities. A study completed by the
MWRA indicated that due to revised estimates of flows
and loads based on actual data, the size of the planned
secondary treatment facilities could be reduced while
still meeting all Clean Water Act requirements. Based
on this information, the Federal Court recently approved
the elimination of Battery D of secondary treatment.

Recommended Actions

The Massachusetts Bays Program has attempied to identify
areas of environmental concern and to build consensus on
those actions which should be taken to ensure that the
project proceeds in a manner that both maximizes benefits
for the people of the region and poses the least risk to the
marine ecosystem. The following recommendations have
been developed by the staff of the Massachusetts Bays
Program, with input from officials from the implementing
agencies and interested members of the public.

The Massachusetts Water Resources Authority (MWRA)
should:

 plan its operating budget to ensure sufficient funds are
available for operation and maintenance of the new
treatment facilities. (This budget parameter is a require-
ment for the receipt of federal funding.);

«  continue aggressive enforcement of industrial permits;

»  continue efforts to reduce houschold hazardous waste
and to educate the public about proper use of the sewer

system;

o eliminate C$SOs where deemed appropriate by a public
review process;

»  continue maintaining the sewer system;

+ monitor the health of the ecological community by
assessing species abundance and diversity of the ben-
thos in Stellwagen Basin, in Cape Cod Bay, and near the
outfall; and

» implement contingency planning, with public input,
based on meaningful and verifiable triggers.

Communities and citizen organizations have taken an
active role in reviewing and commenting on the March
1995 Draft Contingency Plan. The Coastal Advocacy
Network and others have recommended that, should
unforeseen circumstances seriously threaten the health

L (LT

of the Bays, the contingency planning process should
give consideration to all contingency options, including
advanced levels of treatment (e.g., effluent filtration,
organic polymer addition, etc.) and inshore diversion
of effluent. Several communities have expressed the
concern that contingency planning should protect the
health of Boston Harbor, as it continues to recover
from the effects of past effluent discharges. The
Massachusetts Bays Program recommends that the
MWRA should:

«  consider all contingency planning options, and, consis-
tent with the goals of this CCMP, the MWRA should
strive to protect all of our shared coastal resources, from
the North Shore to Boston Harbor to Cape Cod Bay; and

e continue to make all monitoring data available to
interested parties in a mutually-agreed upon and timely
fashion. ,

The 43 MWRA customer communities should:

+ minimize infiltration and inflow;

+ implement strong stormwater management measures
aimed at achieving the water quality standards in Boston
Harbor and its tributanes; and

*  maintain their portions of the sewer system.

The Outfall Monitoring Task Force should:

s  Adopt meaningful change values for several environ-
mental indicators, including, but not necessarily limited
to:

1. percent change in liver lesions of winter flounder;

2. exceedences of water quality standards;

3. exceedences of FDA limits for seafood safety, and

4. changes in dissolved oxygen for Stellwagen Basin.
+  Recommend meaningful changes for:

1. biological productivity; and

2. structure of the benthic community, particularly as
it relates to contaminant levels in marine sediments.

+  Ensure that MWRA monitoring efforts are coordinated
with the state’s planned monitoring program and the
nationwide marine monitoring programs.

The U.S. Environmental Protection Agency (EPA) should:

»  incollaboration with DEP, ensure MWRA compliance
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