2

pee.

Managing

Municipal

Wastewater




1

y €73 7y 0 U

£

|

L8

(A

L |

A |

A

L

ey 3 % )

B

£

ACTION PLAN #7
MANAGING MUNICIPAL WASTEWATER

1

Significant improvement in water quality has been achieved
over the past 20 years through implementation of the Clean
Water Act and the construction of new and upgraded
wastewater treatment facilities. Nonetheless, there are
sections of inland and coastal waters that either do not yet
meet water quality criteria designed to protect aquatic life, or
are otherwise degraded, and the challenge remains as to how
best to provide adequate treatment and disposal of sewage as
population and development pressures mount in the coastal
region.

Wastewater facilities have the potential to cause a local
decline in water quality, However, in many instances, both
the larger centralized wastewater treatment facilities operated
by municipalities and the smaller on-site systems of home-
owners also cause regional water quality impairment,
resulting in a decline in the overall health of the Bays' coastal
and inland ecosystems. For example, toxic substances,
pathogens, and nuirients in wastewater from both types of
facilities have rendered certain receiving waters unfit for
drinking and have forced the closure of many acres of
valuable shellfish beds and swimming beaches. Clearly, both
centralized and on-site systems have advantages and disad-
vantages related to characteristics such as operation and
maintenance, accountability, and environmental protection.
No one approach provides the ideal solution. Centralized
facilities, described in greater detail in Action Plan #7A, can
be an appropriate solution to water quality problems in
certain situations; on-site systems, described in Action Plan
#7B, may be an appropriate management measure in others.

The extent to which municipal wastewater adversely affects
water quality and living resources in the Bays region depends
on many factors, including the volume of wastewater gener-
ated, its quality of treatment, and the location of its effluent
disposal. Because wastewater impacts may be felt over long
distances from the origin of discharge, it is essential that
wastewater be managed on a comprehensive (i.e., watershed)
basis. Through the Executive Office of Environmental
Affairs' innovative Watershed Approach and the model work
of the Massachusetts Bays Program, this approach is begin-
ning to take hold in Massachusetts. However, this has not
always been the case. Traditionally, densely developed urban
areas have turned almost exclusively to public centralized
collection and treatment systems for their wastewater man-
agement needs, while rural areas have relied almost soiely on

private, standard-design individual on-site disposal systems.
‘While both methods employ a range of technologies and, for
a given area and need, may well be the best alternative, they
also can create negative impacts, sometimes unforeseen. Use
of these methods may preclude other management options
that might prove more protective environmentally and less
costly socially in the long run. Indeed, throughout the Bays
region, there are many geographic settings - especially
suburban communities and neighborhoods - where waste-
water management needs fall "in between” centralized
treatment and standard design on-site disposal. In these
areas, a mix of decentralized wastewater managment options,
ncluding package treatment plants, innovative/alternative on-
site systems, waste grinder/ STEP systems, and/or manage-
ment districts, may be preferable. The phrase, "decentralized
wastewater management,” refers to coordinated management
of dispersed on-site or ‘near-site,’ individual, or neighborhood
and comumunity, small-scale, wastewater treatment systems.
Please refer to Action Plan #7C for additional discussion of
this wastewater management approach.

Managing wastewater wisely and efficiently in the developing
coastal watersheds of the Massachusetts Bays region is a
major challenge for the region's decisionmakers and its
citizens, now and in the future. It is critically important,
therefore, that all levels of government work closely and
cooperatively to explore the full range of available planning
and wastewater management alternatives, and to adopt and
implement those that are best suited to a given area and its
surrounding watershed's particular wastewater and environ-
mental resource needs.

When choosing among wastewater management options,
municipalities should give careful consideration to current
and future growth management strategies based on their
natural resource capacities and local commitment to achieve
and maintain a certain minimum level of eavironmental
quality.

The recommendations presented in the following three action
plans - Managing Centralized Wastewater Treatment
Facilities, Managing On-Site Sewage Disposal Systems,
and Decentralized Wastewater Management and Treat-
ment - are a siep in this direction.
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7A. ACTION PLAN
FOR

MANAGING CENTRALIZED WASTEWATER TREATMENT FACILITIES

Almost everyone has a morning ritual that involves, among
other things, turning on a faucet and flushing a toilet. There
is no perceived need to think about where the water comes
from, or where it goes after it flows down the drain. Because
our water comes and goes so easily, it is easy to forget that
the water we use must in some manner be disposed.

In some areas, the water that goes down our drains enters a
centralized sewage system for treatment. A sewage system
consists of the pipes which collect the wastewater, pumping
stations which transport it through the pipes, and a treatment
plant (or plants) that remove some of the contaminants before
the wastewater is returned to the environment.

There are three levels of sewage treatment:

*  Primary treatment: the least expensive and most common
type of treatment relies exclusively on physical straining
and seitling to remove solids from the wastewater.
During primary treatment, wastewater is screened to
remove large solids and then passes to a storage tank
where smaller particles are allowed to seftle to the
bottom. Primary treatment typically removes about one
third of the organic solids from the wastewater stream.
Chemically enhanced primary treatment is sometimes
used, where chemicals are added to the wastewater to
enhance solids removal.

e Secondary treatment: employs a combination of physical
and biological processes that together are much more
effective than primary treatment at removing most
contaminants. A setiling tank is first used to remove
suspended particles. Microorganisms are then used to
degrade organics which are dissolved in the wastewater.
Secondary treatment removes approximately 80-85
percent of the organic matter in the wastewater stream.
Many sewage treatment authorities have been required to
install secondary treatment facilities to comply with the
Clean Water Act.

e Advanced treatment, also knows as tertiary treatment:
includes a varicty of more advanced treatment processes
currently availsble. Advanced waste treatment processes

can remove nutrients such as nitrogen and phosphorus,
which when allowed to remain in the effluent may cause
eutrophication of receiving waters.

Before being discharged, the effluent from a treatment plant
is usually disinfected with chlorine or some other chemical to
kill harmful pathogens. The effluent then passes through an
outfall and into & receiving water body.

All treatment plants produce a semi-solid byproduct called
"sludge”, which is disposed of separately from the effluent.
The quality of this sludge depends in large measure on the
concentration of contaminants in the wastewater that reaches
the plant. Sludge with low concentrations of toxic materials
can be composted and used as a soil additive. Advanced
sludge processing facilities -- such as the Massachusetis
Water Resources Authority's (MWRA) new facilities at the
Fore River Shipyard -- can convert sludge into high-grade
fertilizer peliets. If the sludge has high concentrations of
toxic contaminants, however, it bas no beneficial use.
Incineration or disposal at a landfill can be very expensive.
For this reason, source reduction programs, designed to
minimize initial contaminant loadings, are an important
element of most sewage treatment programs. For example,
sludge from the MWRA treatment facility has elevated
molybdenum concentrations during the summer months,
which occasionally precludes its use for production of
fertilizer pellets. The source of the molybdenum has been
traced to anti-fouling agents in industrial cooling towers and
large air conditioning units. The MWRA TRAC (Toxic
Reduction and Control) group is working with clients to find
substitute compounds to alleviate this problem.

Sewage outfalls are often the single greatest point source of
pollution in coastal waters. Not surprisingly, the quality of
the treatment plant's discharged effluent can have a dramatic
impact on the quality of the receiving waterbody and its
living resources. This is especially true if the receiving
waterbody is a poorly-flushed embayment, or if the volume
of effluent is especially large. In Boston Harbor, for instance,
nearly one-third of the freshwater inflow comes from the
MWRA's sewage treatment facilities. Discharges of this
magnitude can have impacts that reach far beyond the point
of discharge.
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However, as subsequently described in this section, central-
ized treatment can be the most viable option for a community,
given the community's particular circumstances. In these
cases, the impacts of an effluent discharge can be identified,
managed, and mitigated.

State and federal agencies regulate discharges from sewage
treatment facilities through permits granted under the
National Pollutant Discharge Elimination System (NPDES).
These permits set thresholds for contaminant concentrations
in the effluent. Discharge permits generally set limits for
suspended solids, biochemical oxygen demand (BOD), fecal
coliform bacteria, and chlorine. They may also set limits on
specific chemicals or metals, especially if the sewer system
serves industries which use or produce toxic chemicals or if
there has been a problem with contaminants in the past. All
permits require self-monitoring by the discharger in order to
demonstrate compliance with the permit requirements.

In addition, while NPDES permits for municipalities dis-
charging to marine waters typically set limits on BOD, solids,
and other convential pollutants (as described above), it is not
common for these permits to include limits on nitrogen and
phosphorus, even though these nutrients can adversely
impact receiving waters. For example, for marine dis-
charges, the ambient data to support establishing these
thresholds is insufficient for large-scale application. None-
theless, discussions are currently underway with some
Massachusetts communities (¢.g., Scituate) to set nutrient
limits in their permits to discharge wastewater effluent to
coastal areas. Further, NPDES permits must ensure compli-
ance with both technology-based requirements and water
quality standards, including designated uses and criteria to
meet those uses. In addition, in Massachusetts, the NPDES
must satisfy, and is otherwise supplemented by, the antide-
gradation provision of the Commonwealth's Water Quality

Standards. This provision acknowledges the Common-
wealth's commitment to: (1) protect existing uses and the
water quality necessary to maintain such uses; (2) where the
water quality exceeds levels necessary to support propagation
of fish, shellfish, and wildlife and recreation in and on the
water, maintain and protect such water quality uniess a
variance is granted based on a finding that there are no
reasonable alternatives and the lowering of water quality is
Tecessary to accommodate economic or social development;
and (3) maintain and protect without qualification the
outstanding resource waters designated by the state.

As the population of the Massachusetts Bays region contin-
ues to grow, the pressure on existing wastewater treatment
facilities will grow as well. Unfortunately, some centralized
sewage systems m the Massachusetts Bays region will not be
able to handle increased flows. Some have antiquated or
undersized collection systems, and others are connected to
stormwater drains; these result in infiltration and inflow that
dramatically reduce the overall effectiveness of the treatment
system. Facility improvements almost always require heavy
capital outlays that are passed on to the sewage district's
ratepayers.

In some instances, there may be no alternative to constructing
new centralized wastewater treatment facilities. The
MWRA, for example, is required by court order to construct
a new secondary treatment plant in order to comply with the
Clean Water Act Fast-growing towns such as Plymouth may
need to increase plant capacity to keep up with population
growth. But the cost of constructing new sewage facilities
can be exorbitant. Other, less expensive options, such as
land application and alternative technologies, will need to be
evaluated and implemented to help treat and safely dispose of
increased sewage flows in the Massachusetis Bays region.
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RATIONALE:

With the notable exception of the metropolitan areas south of
Lynn and north of Marshfield, most of the Massachusetts
Bays coastline below mean low water Lies within one of five
designated ocean sanctuaries. Under the Ocean Sanctuaries
Act (OSA), these sanctuaries must be protected for their
"ecological” and "aesthetic” interests. The OSA is designed
to protect coastal waters by prohibiting activities that could
be environmentally or aesthetically damaging. Prohibited
activities include new or increased wastewater discharges;
building of any structure on the seabed; mining or removing
sand, gravel, or minerals; dumping or discharging of com-
mercial or industrial wastes; incineration of solid waste on
vessels, construction of offshore electric stations; and
commercial advertising. Some of the prohibited activities
may be allowed if the project proponent receives a Chapter
91 permit from the Department of Environmental Protection
(DEP) and also meets the conditions defined in the regula-
tions as the "public necessity and convenience” standard.

In 1989, the OSA was amended to establish a variance
procedure for proposed increases in municipal wastewater
discharges into a sanctuary. Prior to the amendment, a
community with an existing municipal wastewater discharge
into an ocean sancimary could not correct outstanding
pollution problems (increased sewer use or combined sewer
overflows, for example) if it meant increasing the volume of
effluent or relocating the point of discharge. Effluent vol-
umes had to remain at the original (permitted) volume even
if the increased discharge were to be cleaner due to a higher
level of treatment.

With the variance procedure in place, increased wastewater
discharges are now possible. However, the strict environ-
mental requirements of the variance procedure will ensure
that increased discharges remain a last resort. Rigorous
scrutiny of wastewater facilities plans will continue to

ensure that alternative disposal technologies are fully ex-
plored and that increased discharges will not adversely affect
marine water quality or living resources.

RESPONSIBLE AGENT(s):

The Commonwealth's ocean sanctuaries have been placed
under the "care and control” of the Massachusetts Depart-
ment of Environmental Management. Acting as a caretaker
rather than a permitting authority, DEM is responsible for
reviewing all other state agencies' licensing, permitting, and
approval activities in ocean sanctuaries to ensure compliance
with the Act. It is the responsibility of all state agencies to
conduct their activities in a manner consistent with the
provisions of the Act and to confer with the Ocean Sanctuar-
ies Coordinator at DEM.

IMPLEMENTATION STRATEGY:

To implement the Ocean Sanctuaries Act, DEM will continue
to assure strict adherence to the environmental review
process required under the variance procedure. Variances
will be granted only if the proposed wastewater discharge is
determined to be the only feasible altenative and receives a
minimunof secondary treatment. Multiple prerequisites will
need to be met and plans developed for pretreatment, water
conservation, and the control of infiltration/inflow, sewer
connections, and CSOs. DEM will emphasize the require-
ment that land application and other alternative disposal
technologies be fully examined prior to consideration of an
ocean discharge, and that water conservation measures be
implemented to their fullest practicable extent. DEM also
will inform the public that any project in an ocean sanctuary
must comply with the "public necessity and convenience”
standard set forth in the Ocean Sanctuaries Act and defined
in Massachusetts regulations 302 CMR 5.00.
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LEGISLATION REQUIRED:

New legislation is not required.

ESTIMATED COST:

The cost of implementing this action is for the DEM staff
time involved, and will be borne by DEM.

POTENTIAL FUNDING SOURCE(G):

DEM annual operating budget.

TARGET DATE:

Ongoing.
1
FURTHER INFORMATION:

For further information and assistance, contact:

DEM Ocean Sanctuaries Program
(617)727-3267
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RATIONALE:

Combined sewer overflows (CSOs) occur in drainage
systems which carry both stormwater rnumoff and raw sewage,
typically during times of high volume flow in what are usually
undersized and outdated systems. Without separation and
traditional treatment of the sewage component, CSOs can be
major sources of harmful pathogens, toxics, and debris. The
presence of numerous CSOs in the Massachusetts Bays and
their watersheds has led to limitations on human contact
through swimming, the closure of economically important
shellfish beds, and a general decline in environmental quality.
This is especially true in the lower Charles River, where this
important urban resource is currently neither swimmable nor
fishable due to both CSOs and & number of cumulative
nonpoint sources of water pollution (e.g., stormwater runoff).

Additional water quality problems resulting from inade-
quately treated and managed wastewater and CSOs include
high levels of toxic pollutants and metals which surpass the
ability of the receiving water to assimilate and dilute these
contaminants {0 concentrations below acceptable limits.
Reduction of the sources of these pollutants (e.g., via
pollutant-specific limits, BMPs) is a proven solution to these
problems. The need to manage these water quality problems
is especially pressing in the Merrimack River watershed,
which is known to be a major contributor of toxic pollutants
and metals to the Massachusetts Bays.

The water quality problems noted above result partially from
wastewater discharges, which are subject to the NPDES
program. Under this program, such discharges into wetlands,
waterways, and waterbodies are required to obtain a permit
which sets limits for various contaminants in the discharge.
These permit limits are typically met through a variety of
remedial and preventive measures which are implemented at
or by the wastewater treatment plant.

RESPONSIBLE AGENT(s):

NPDES permitting and compliance for wastewater dis-
charges is the joint responsibility of the EPA and the Depart-
ment of Environmental Protection (DEP). Permitting actions
will be developed and implemented with the coordination and
cooperation of involved agencies such as the Massachusetts
Water Resources Authority (MWRA). Further, any NPDES
permitting will be integrated with existing, holistic efforts to
better manage and protect the Charles River Watershed (e.g.,
EPA's Lower Charles Initiative). Finally, this action will be
implemented in accordance with EPA's Combined Sewer
Overflow Policy, as published in the Federal Register on
April 19, 1994.

IMPLEMENTATION STRATEGY:

No major organizational efforts are needed to implement this
recommendation in the specified areas, since EPA staff
resources dedicated to the NPDES program wiil be redi-
rected to the lower Charles River and Merrimack River
discharges, in coordination with the Massachusetts DEP.
LEGISLATION REQUIRED:

New legislation is not required.

ESTIMATED COST:

Minimal, since the recommended action will be carried out
by EPA staff who are already funded by the agency's operat-
ing budget.
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POTENTIAL FUNDING SOURCE(s):

Agency operating budgets.

TARGET DATE:
Ongoing.

O
FURTHER INFORMATION:

For further information and assistance, contact:

EPA - New England
(617) 565-4422
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