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A • IN’fl~tODt~ TION

The main objective of the Boston Habor-Eastern Massachusetts
Metropolitan Area Was tewater Management Study (BH-U4MA ) is to deter-
mine the future size or the Metropolitan Sewerage District and to pro-
pose and evaluate alternative wastewater management systems for study
area ccmununities in accordance with goals , objective., and requirements
of Section 201 of the 1972 Water Pollution Control Act Amendments
(Public Law 92-500) .

The Eastern Massa chusetts metropolitan area i a defined as 109
cities and towns within a 30-mile radius of the City of Boston . In
recent years , this area has experienced rapid population and industrial
growth in outlying suburbs . Growth in suburbs has Led to increased
pollution of major tributaries to Boston Harbor - the Charles , Neponset
and Mystic Rivers - by faulty on-lot sewage disposal systems, storm-
water runoff , inadequate waste treatment facilities and industrial
wastes • Both improvement and expansion of existing waste treatment
systems and implementation of new waste treatment systems are needed
to control and mitigate the effects of this increased pollution load .

Section 20]. of Public Law 92-500 requires that plans for waste
treatment facilities be coordinated with areawide waste treatment
management plans , authorized under Section 208 of Public Law 92-500 ,
consider alternative waste treatment management techn iques to provide
application of best practicable waste treatment technology to all
municipal facility discharges , and identify the economi c , social and
environmental. impacts of carryi ng out each of these alternatives .

The BH-~ 4iA study developed six alternative, for wastewater manage-
ment in the study area : ~ water-oriented alternatives , 1 land-oriented

• alternative, and a Recomeended Plan (also a water-oriented alternative).
All these alternatives pr ovide a minimum of best practicab le treatment .
The plan recommended by the study will be coordinated with areawide
waste trea tmen t manag ement plans currently being developed by the
Metropolitan Area Planning Council.

This Volume documents the New England Division of the Corps of
Engineers impact assessment effort as a part of the development of
alternative s for the BH—k~I4A study area. It shows how the study ’s
Technical Subcommittee, consistin g of representatives of the Massa-
chusetts Division of Water Pollution Control, Metropolitan District
Commission, Office of Stat e Planning , Department of Public Health ,
Metropolitan Area Planning Council , Corp . of Engineers, Environmental
Protection Agency and a Citizens ’ Committee , considered both beneficial
and adverse aesthetic , biological , hygienic and socio-economic impacts
that would result from the various proposed alternatives for waste -
water management within the BH-~ lt4& study area.
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The first portion of this report sets forth the definition and
basis for impact assessment in the planning process. The Water Re-
sources Council’s Principles and Standards, which establishes a frame-
work for formulation and evaluation of Federal water and related land
resour ces projects , and requires that in such projects, environmental
concerns be placed on an equal basis with economic development, are
presented.

Next the report shows the relation ship between tasks performed by
the BH-~*~A study teem and tasks specified In Principles and Standards.
Identil ication of study goal, and objective.; iiiput of study goals into
the development of wastewater management alternatives; the Corps of
Engineers effort in impact analysis; the role of the public participa-
tion in the impact assessment process ; and problems related to the study’s
conformance with Public Law 92-500 are discussed.

Finally, a s’~~~”y of the various impact analyses, and an evaluation
of impacts in relat ion to both study and Federal goals and objectives
is provided . Results of impact analyses performed for this study will
be used as input to the final Environmental Impact Statement for the
study ’s Recommended Plan, which i~ to be completed before implementation
of recommended proje cts.

2
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B. DEFINITIO~4 OF IMPACT ASSESSMENT

Impact assessment may be defined as the analysis and evaluation of
change resulting from the implementation of a specified “plan action ” ,
or component of an alternative engineering system.

Impact analysis is the measurement of the change against a base-
line condition. It involves categorization and identificat ion of sig-
nificant environmental , economic, and social changes ; identification
of duration of these changes ; and measurement of the magnitude of these
changes.

Impact evaluation is the determinat ion of change as beneficial ,
adverse or neutral (and making trade-offs amongst these changes ) in
accordance with community goals and objectives as well as with the
Federal objectives, expressed in the Water Resource Council ’s Princi-
ples and Standards, of National Economic Development, Environmental
Quality, Social Well-Being and Regional Development.

Impact analysis and evaluation cannot be expected to make decisions ;
it is one of the many “too].s” in the decision-making process. However ,
it can be expected to give meaningf ul ins ight into the consequences of
each proposed action , and to point out areas of concern. It can stir-
face information that is useful, in the modification of alternative plans
to more fully address planning objectives by maximizing beneficial
effects and minimizing adverse consequences . If adverse consequences
cannot be avoided , Impact asseesment may surface mitigation measures
to lessen their intensity.

The entire impact assessment process should be integrated with
other planning tasks (mentioned in Section D) and a meaningful public
involvement program to obtain continuous public opinion on planning
data, assumptions and alternatives .
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C. BASIS FOR IMPACT ASSESSMENT

Impact assessment Is needed (1) to satisfy requirements of Federal
and State Law , and (2) to simplify the planning process , so that ad-
verse and beneficial effects of alternative plans may be readily iden-
tified by the planner and made comprehensible to the general public.

An increasing concern over the impact of man ’s activities on our
environmental resources has led to several Federal legislative actions
requiring the development of alternative plans for resource management
projects , and the assessment of both beneficial and adverse effects
that would result from the implementation of each resource management
alternative. Some of these enactments are discussed below :

The Water Resources Planning Act of 1965 (Public Law 89-90) estab-
lishes a comprehensive planning approach to conservation , development ,
and use of water and related land resources. This Act creates the
W~tter Resources Council and empowers this Council to establish princi-
ples and standards for Federal participation in the preparation of com-
prehensive regional and river bas in plans , and for formulation and
evaluation of Federal water and related land resources projects. These
Principles and Standards, established in September 1973, place envir-
onmental concerns on an equal basis with economic development , allowing
planners to realize the environmental trade-offs in resource planning.
They also require recognition of adverse and beneficial effects of
resource management plans on regional development and social well-being.

The National Environmental Policy Act of 1969 (Public Law 91-190),
with its goal to ensure the systematic consideration of environmental
amenities and values in the Federal decision-making process , requires
that each Federal agency pr epare an environmental impact statement in
advance of each major action, r ecommendat ion, or report on legislation
that may significantly affect the quality of the human environment.

Section 122 of the River & Harbor and Flood Control Act of 1970
(Public Law 91-611) requires the promulgation of guidelines designed
to assure that possibilities of adverse economic, social and environ-
mental effects or impacts have been fully considered in developing
water and related land resource projects . Section 209 of the same act
states that it is the intent of Congress that enhancement of regional
economic development , environmental quality, social well-being and
national economic development are to be objectives of Federally financed
water resources projects . These objectives are to be recognized in the
evaluation of benefits and costs attributable to such proj ects , to
arrive at the most feasible alternative means of accomplishing them.

Finall y, Secti on 201 of the Water Polluti on Control Act Amendments
of 1972 (Public Law 92-500) states that the Administrator of the
Environmental Protection Agency shall not make grants for was tewater
treatment works for any fiscal year beginning after June 30, l971e
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unless the grant applicant has satisfactorily shown the Administrator
that alternative waste management techniques have been studi ed and
evaluated . Sections 208 and 303e require that plans prepared in accord-
ance with the areawide waste treatment management process contain alter-
natives for waste treatment management, and identification of economic,
social and environmental impacts of carrying out a plan within a
specified t ime period .

In addition, the State of Massachusetts , throngh Chapter 30,
Section 61 of the General Laws , requires environmental impact assess-
ment of all works , projects or activities of state agencies and state
and local authorities which may cause significant environmental damage.
The Section defines environmental damage as “significant actual or
probable destruction , damage or impairment to the natural resources and
historic sites of the Commonwealth.” All state agency decisions shall
include findings which describe environmental impact and state that all.
feasible measures have been taken to avoid or minimize adverse impact.

Aside from satisfying requirements of Federal and State law , impact
assessment is a useful. planning tool. as it allows planners to identify
plan actions which are most responsive to study objectives and Federal
goals . It is also a useful. tool in the public involvement program as
it presents information in a form that can be easily understood and
evaluated by the general public.

It must be remembered that impact assessment is a new task in the
decision-making process. A standard methodology for performance of
this task is still in a developmental stage . One of the biggest prob-
lems encountered in this task is the comparison of qualitative and
quantitative changes or impacts . Moa t environmental and social im-
pacts can only be described or measured qualitatively. Comp arison of
these impacts with quantitative economic impacts , such as Capital and
Operation & Maintenance costs of new facilities , is quite difficult and
often leads to a bias towards plans with the lowest dollar cost. Methods
must be developed to transform qualitative environmental impacts into
dollar values before a sound impact assessment can be made.

Nevertheless , recognition of the need for consideration of both
environmental and economic impacts on an equal basis is an enlighte ning
breakthrough for the planning process.
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1~. IMPACT ASSE~~MENT - AN iNTEGRAL PART O~’ THE PLANNiNG PROCEGS

1. Plan Development Stages

Principles and standards for Planniri~ Water and Related Land
Resources requires tha t plans for resource management be developed in
three stages :

a. Plan of study

b . Intermediate plans

c. Detailed plans

Four functional planning tasks are to be performed at least
once, and maybe repeated several times, during each stage. These tasks
are:

a. Problem Identification

b. Formulation of’ Alternative Plans

c. Impact Analysis

d. Impact Evaluation

During the Plan of Study , the four planning tasks are to be
performed at a preliminary level to define the scope and character
of the study. Emphasis at this stage is primarily given to identifi-
cation of resource management issues and development of broad planning
objectives. In addition , preliminary impact analysis and evaluation is
to be carried out. Emphasis at this stage must also be placed on deter-
mination of management of the overall. study effort.

In the Intermediate Stage, emphasis is to be placed on character-
ization of ways to achieve planning objectives. Alternatives are to be
outlined and defined without consideration of’ detailed engineering
plans ; and potential impacts are to be assessed. Impact assessment
should be definitive enough to identify major changes from the base
condition by developing a detailed information base and alternative
plans to it.

Dur ing the development of Detailed Plans, emphasis is to be
placed on modifying and reducing the number of alternatives to produce
an array of feasible plans. Specific data is needed at this stage for
detailed design and impact assessment.

2. Planning Tasks

The four planning tasks are described in greater detail below:
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a. Problem Identification

Thi s task involves identification of public concerns
through review of recent Federal and State legislative actions; Federal
and State policies and goals; as well as through public feedback ob-
tained through a public participation program involving both the general
public and special interest groups. These public concerns mus t be
related to problems that can be solved by resourc e mana gement. The
study area must be defined through evaluation of these public concerns
related to resource management. In most instances, the study area will
correspond with the area specified in the study authority .

Following identification of the study area, a base condition
must be define d in environmental , economic and social terms . Existing
programs for planning and managing resour ces , and existing instit ution s
dealing with resource management in the study area must also be identi-
fied.

After base conditions are defined, alternative future con-
ditions in the stud y area should be projected. Various future con-
ditions will depend on different courses of action to be followed.
One necessary component of projecting alternative futures is to des-
cribe what would moa t likely happen without changing existing pr ograms
for resource management - the “without ” or “no action” condition.
Finally, the planning objectives are derived by analyzing alternative
futures in relation to the without condition .

b. Formulation of Alternatives

This task provides for development of resource management
systems to achieve the planning objectives. It involves identifica-
tion of both structural and non-structural technical and institutional
measures for managing resources. (Non-structural measures are actions
not dependent upon extensive construction activities). These structural
and non-structural measures should be categorized by identifyi ng those
which contribute to a number of objectives , and those which contribute
to only one objective. Then alternative plans are to be formulated by
linking or combining the different measures into complete management
systems .

A number of different types of alternative plans should be
considered . As a minimum , a plan maximizing a goal of National Econ-
omic Development and a plan maximizing a goal of Environmental .~ualitymust be identified. The goal. of National Economic Development will
emphasize net economic benefits , while an Environmental Qual ity goal
will emphasize contributions to aesthetic, ecological. and cultural
values. Finally, plans of other Federal., State and local agencies mus t
be reviewed and considered in the formulation of plans.
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c. I~~act Ana lysis

Impact analysis involves the identification of types of
impacts (economic , social, environmental., etc.), the incidence of these
impacts and measurement of the magnitude of these impacts.

Analysis of impacts forms the basis for evaluati ng bene-
ficial and adverse contributions of each plan.

d.. Impact Evaluation

Impact evaluation enables the determination of both bene-
ficial and adverse effects of each alternative plan in accordance with
conm*unity goals and objectives as well as with the Federal objectives
expressed in the Water Resource Council’s Principles and Standards.

The first step in this process is to determine whether the
impacts of each plan contribute beneficially or adversely to both the
planning objectives and the Federal objectives expressed in the Water
Resource Council’s Principles and Standards. The plans which maxi-
mize criteria of National Economic Development and Environmental Qual-
ity should be identified. Contributions of’ the alternative plans to
Federal interest and other Federal evaluation criteria must be deter-
mined.

Federal interest in the different plans is to be determined
by summing economic and environmental benefits of’ each plan and com-
paring them with the sum of economic and environmental costs of each
plan.

Finally, a trade-off analysis i. to be conducted to analyze
comparative contributions of the alternative plans. The result of this
trade-off analysis will be the basis for additional iterations of these
four planning tasks .

Planning procedures followed by this study did not adhere
to all practices reco snded by Principles and Standards, as the study
began before their final publication, Rawsv.r, there is a great amount
of similarity between the two-plaoning procedures. An attempt is made
on the following pages to relate the planning tasks ~n the Boston
Harbor-Eastern Massachus etts Metropolitan Area study to those set fort h
by Princi ples and Standards and to point out the study ’s achievements
and difficulties .

8



E. IDENTIFIC ATION OF ISSUES, NEEDS AND OBJECTIVES

The initial planning task, Problem Identification, is the pivotal
task on which the planning process is based . This task first involves
surveying available sources of inforiimtion to tentative ly identit y the
range of problems and concerns a study could address . These concerns
should be elicited through :

(1) consultation with goverrmient agencies involved in the study ,
and review of’ Federal and state policies and objectives, and

(2) a public involvement program in which all areas of the general
public participate.

Conferences and studies completed prior to the BR-E1.Nt Study
identi fied the many water pollution and we.stewater management problems
in the Boston Harbor-Eastern Messachusetts area. In the fall of 1972,
the members of the technical subcoemittee of the Boston Ikrbor-Eastern
Messachuaetts Metropolitan Area study , were seked to recoemend study
goals and obje ctives needed to address these various problems. Goals
are fir reaching and long term in nature, while objectives are more
exact and are set out in measurable quantities with definite long or
short term deadli nes. The recc ended goals and objective s ~~~ be
grouped into three categories : national goals and objectives , specific
study objectives, and regional gasis and obj ectives.

1. National Goals and ~~jectives

The U.S. Environmental Protection Agency rec~~~ended that the
study address national goals set forth in the Federal Water Pollution
Control Act Amendments of 1972 (Public law ~~-5OO). The objective is
this Act ii to TMzeatore and maintain the chemical, physic*l sad biolog-
ical integrity of the nation ’s waters .” To achieve this obj ective,
the law states two goals:

(1) To achiev~ wherever possible by July 1, 1983, water quality
which provides for the protection and propagation of fish, shellfish
and wildLife , and provides for recreati on in and on the water.

(2) To eliminate , by 1985, discharge of pollutants into all
navigable waters.

It was further recc~~~nded by the Environmental Protection
Agency that the study develop specific conclusions and reco ndations
for action., and lead to the implementation of wastewater snagement
plans that mill:

a. Meet water quality standards by 1977 throughout the study
area.
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b. Achieve wherever attai nable a water quality sufficient for
recreation in and on the water as well as propogation of fish, shell-
fish and wildlire by 1983.

c. Encourage solutions that Will lead to the elimination of
pollutants and stress wastewater reuse and renovation.

d • Result in preliminary plans and engineering studies meeting
the requirements of Section 201 pf Public Lai, 92-500 ( See Appendix A).

The U.S. Army Corps of Engineer s, recognizing Public Law 92-500’s
goal to eliminate discharge of pollutants into navigable waters by 1985,
reccimsended that “thorough elimination of pollutants” be a study objec-
tive.

2. Regional ~~jectives

The regional gosls and objectives submitted by the Metropolitan
Area Planning Council , may be grouped into four categories : Mousing,
Economic, Environmental , and Transportation. Theme goals , described
below, were not entirely incorporated into Boston Harbor-Eastern
Hassachusetts Metropolitan Area study goals as they are not related to
water quality and waste management. ~~jectives and policies connected
with each of these goals are presented in Appendix B.

a. Housing - “A decent home and a healthy living environment
for every resident of the Metropolitan Boston Region.”

• b • Economic - “Assurance of the economic well-being of all
the residents by maintaining and enhancing the economic c~~~etitive
position of the Metropolitan Boeton Area in relation to the national
economy and providing for an efficient geographic di stribution of
employment throughout the region .”

c • Envirotma ntal - “Establishment of a physical envirotmant
that is veil ordered, efficient , varied as to man-made and natural
features, and meets the aesthetic, health, and recreation needs of all
citizens.”

d. Transportation - “Provide for the safe , convenient travel
of the general pith lie by means of integrated, intermodsi transportation
systems.”

In addition to their input to the develolment of study objectives
these regional goals , developed by Natrcpolitsn Area Plvmtng Council ,
were used as input to the EWIRIC Land Use Allocation Model used to
develop ~~~~11 area projections of population, employment sad land use
for the study ares for the years 2000, 2020, and 2050. Other inputs
to the model were current data on popul ation, employment, land use ,
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water and sewer use , trans portation , major centers , and interd istrict
distances. This data constituted the initial baseli ne condition . The
models projections were used to further define the study area by desig-
nating high priority areas , and to estimate future wastewater contribu-
tions and needs in the Eastern Massachusetts Metropolitan Ares.

3. Study ~~j ectives

The specific study obj ectives developed by the Metropolitan
District C~~ ission and later accepted by the Technical Subc~~~ittee
are generally in accordance with Section 201 of the Act. They are as
follows:

a. lb develop recoemendations for the management of westewater
in Eastern Massachusetts up to the year 2050.

b. To determine the ultimate growth or contraction of the
Metropolitan Sewerage District (~~D) to the year 2050. AU engineering,
economic, and envirot~sental aspects to be considered , including the
river basin concept .

c. To make recoemendations for a management organization for
the ?~ D and its subregional districts as may be projected. Mminis-
trative structure, policies, financial arrangements, and related
~~nsgement matters to be considered .

d. To determine facilities required for the collection, treat-• merit , and disposal of existing and future ~~D sewage flows includingthe preparation of preliminary engineering designs for the reccemended
method of treatment for the Deer Island and Nut Island projected
sewage flows.

e. To make rec~~~endationa for the regulation of c~~~ined
sewage overflows, infiltration and storm water with respect to both
the 1.~D system and the systems of its member commanities.

f. To undertake an industrial waste suri’ey and inventory in-
cluding developing industrial waste regulations and an equitable cost
recovery system.

g. To determine the feasibility of reclamation and reuse of
wsstewster and treated water.

h. To develop short-range construction programs and detailed
plans for facilities required by the year 2000.

i • To develop a public participation program throughout the
duration of the study.

3. To meet the requirements of Section 20]. of Public Law
92—500.

L •
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These goals and objectives and proj ections obtained fr om the
~~~ERIC Model were used to develop altern ative plans to “no action ” .
These alternative plans were essentially weys to improve westewater
isanagement in Eastern Massachusetts.

They were :

a. Make improvements in only the existing Metropolitan Sewerage
District .

b. Espand the district by 16 c xmun ities or delete some out-
lying comatmities,

c. ~ cpand the district to include all 109 ccmaunities in the
study area.

d. Eliminate the district and create a decentralized system
with satellite facilities.

3~ Citizens Input to Study Goals

In October 1973, the study established a Citizens Coemittee to
act as a sounding board for alternative engineering plans and the pub-
lic involvement program. The cc~~~ttee also participated in technical
subco~~~ttee meetings and encouraged public response.

In Novee*er 1973, the Boston Harbor-Eastern Massachusetts
Metropolitan Area study held its first series of public meetings. The
purpose of these meetings was to provide background inform ation on the
study; to explain the public participation program; to present study
goals and objectives, and inputs and outputs of the k)(PIRIC Model used
to develop alternative plans for wastewater management; and to explain
work being done by the study group to accompU sh its goals and objectives.

The public was asked to provide input to all topics discussed
at the public meeting. C~~~ents and questions appeared to fall into
tour major categories :

a. Concern over how study projections and planning aasiaiptia~swould effect local life styles, Many people .xpr ssed a preference for
continued reliance on 10,, density dsvs1o~~~nt, accc~~snied by on-site
wsstewater disposal systems, and favored land use controls over con-
struction of wastewater treatment facilities.

b. Concern over wat~r supply and its relation to wsstewater
management and disposal .

c. Concern over incorporation of nm, technologies in the
study. Many question, were asked concerning efficiency of secondary
and advanced treatment, the feasibi lity of land treatment, recycling



of isstewater and us. of alternative sources of ener&r , such as gener-
ation of energy fron sludge.

d. Concern over management and funding alter natives and the
purpose of the study and it. relation to other resource management
studies in the area. There was apprehension th*t the study results
would dictate i~~t aa’esl would be severed, put a sorstorium on current
plans for new tr eatment facility construction , and force towns to join
the Metropolitan Sewerage District.

In ~~~~~~~ the study goals concerning (1) reuse and reclamation
of wastevater , and (2) developaent of waate,ster management plans on
an areawide basis , elicited the ~~st response • There were few cc ents
directed toward other study goals concerning water quality or level of
trea~~~nt. This ~~~ have been due to the general public’. unf~~~liaritywith the technical aspects of water pollution and wastewater ~~n~gement.
Lack of response to other goals and the projections of the E*IRIC Model
also may have been caused by the public’s unfami liarity with the study
and the public participation process.

Public input increased as the study progressed.
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F. DEVEW}?4ENT OF ALTERNATIVE CONCEPTS

Four water-oriented alternative concept s for wastewater management
in the Boston Harbor-Eastern Massachusitts Metropolitan Area were
developed by’ engineering consultants to the Metropolitan District
Coiziaias4 on. These alternatives addressed the four plans to improve waste-
water management developed to meet the needs projected from the output
(population, employment and land use) of the ~~PIRIC Model.

In addition , the Amy Corps of Engineers , recognizing Public Law
92-500’s encour agement of waste treatment management which results in
recycling of potential sewage pollutants , contracted a consultant to
develop a land-oriented concept . t~ie to lack of avai lable and suitab le
land within the study area , most proposed land application sites were
located outside the Boston Harbor-Eastern Massachu setts Metropolitan
Area.

Both water-oriented and land-oriented alternatives are shown in
Figures 1 through 5. Further description of these alternative concepts
is provided in Technical [~.ta Vol~~~s 14 and 5. All concepts incorporated
treatment facilities proposed by the State-EPA implementation plan in
areas where such a plan exists. A map of both existing facilities and
facilities proposed by the State -EPA Implementation Plan is given in
Appendix C.

Secondary treatment was proposed for coastal facilities and ad-
vanced treatment was proposed for facilities dischar ging to inland
waters. However, in the land-oriented concept , secondary treatment
was proposed for inland facilities participating in the land application
system. A flow chart of treatme nt processes is given in Figure 6.

The Amy Corps of Engineers contracted ~4 separate consultants to
perform biological, socio-economic, hygienic, and aesthetic impact
assessment on these five alternative plans. Preliminary impact assess-
ments were published in the Infor mation Packet for Mad-Stage Public
Meeting~ (See Appendix D). This infor mation packet was available to
all citizens on the mailing list for the study ’s public involvement
program before the mid-stage meetings in May 19714.

At these meetings, the five alternative concepts for wastewater
management were presented along with preliminary cost estimates and
impact assessments • Major public response fell into the following
categories :

1. Concern over the maintenance of river basin integrity and
assurance of an adequ ate supply of water within each basin. Concept s
2 and 14 were favored because of their decentralized approach to waste-
water management which returns treated wastewater to its basin of
origin.
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2. Interest in the f.aaibi].ity, reliability, health impacts and
coats of the land-ori ented concept (Coneipt 5).

3. Again, a pref ersnc . for low density develo~ssent acc~~panied by
a continued reliance on indivIdual on-lot disposal systems as an
alternative to construction of wastewater facilities in outlying areas .

14. Concern over the costs and management of each alternative and
their effects on individual towns and subregion s.

• 5 • Minor concern over degree of treatment and effects of treatment
• - facility effluent on water quality.

In s~~~~-ry the public showed interest in obtaining more infor mation
on land treatment and a preference for a decentralized a~iproach to
wastewater management. Public preferenc. for decentralization was an

- • important factor in the decision-making process.

21.



G. D~ ACr ANALYSIS

1. Impact Analysis in the Planning Process

After the series of mid-stage public meetings, the public’s
response to the study’s proposed alternatives increased as citizens
and officials in southeastern !‘~.ssachusett s voiced their disapproval
of Concept 5. The Corps of Engineers met with selectmen and the
.Depertment of Public Works officials from various towns in this area
to clarify the land-oriented concept ; however, the response was still
negative largely due to apprehension over public health hazards, and
the concept ’s lack of local benefits • This response ultimately led
to the Technical Subcomnittee ’s rejection of Concept 5.

At the same tims, draft impact analyses were completed by
consultants and distributed to the technical subcommittee for review.
A stnsm~~ry of these assessments and explanation of assessment procedures
Is given in Section G (2). }bst impact analyses favored Concept 1
with modifications. This preference was not based on the concept ’s
superiority in positive impacts, but on Its comparative lack of nega-
tive impacts. After considering both public response and consultant ’ s
Impact analyses the Technical Subcommittee was asked to rate each con-
cept on twenty-three factors. These factors , proposed by engineering
and impact consultants, are listed on the Rating Form (Figure 7). Each
factor was weighted fox- importance (a weighting of (1) would be the
most important). The concepts were then ranked on a scale of one to
five against each factor. The rank given each concept by factor was
multiplied by the weight assigned to the factor . The weighted rank-
ings were st~~~ d. The lower the total, the more favorable the concept .
Results of his rating exercise are also shown in Figure 7. Concept 1
ranked most favorable , followed by li , 2, 3 and 5. These results were
sent out to citizens in a Progress Report on the Boston Harbor-Eastern
)~ aaacbusetts ?~tropolitan Area Study in November 19714. This Progress
Report requested that citizens respond to the results of the rating
exercise and voice their preference for one of the five engineering
alternatives. Again, response was largely in favor of a decentralized
concept .

Results of the rating exercise mere also presented at a meeting
of the Technical Subcosm~ittee in ~~cember . The purpose of this meet-
ing was to select the study ’s “recomended” alternative conceit . Each
member of the Technical Subcommittee voiced their preferences for one
of the five proposed concepts or a modification of one of these con-
cepte. The engineering consultant to the MDC also indicated tao pre-
ferences for the “recommended” concept • One preference was f or advanced
waste treatment facilities In Canton on the Neponset River, in Dedham
on the tharles River and in Framinghsm on the Sudbury Rarer. The other
preference was for an advanced waste treatment facility in Canton,
and a basin diversion of the Fraainghaan facility flow to an advanced

22



MTI*. F0~ 4

Wejg~~~~ Concepts

Engineering Factors

1. Total Capital Costs 3.6 i 2 14 3 5

2. A nn u a l 0 & M C o s ts 2.7 2 4 1 5 3

2a. Demand for chemicals
2b. Deiwid for ener~ r
2c. Ibnpower requir~~~nte

3. Confo~~~nce with ~ cisting Sewage
Plans 14.14 1 2 14 3 5

14. Ability to Handle Utanticipated
Flows 3.6 3 2 5 1 14

5. Suitability to Phase Construction 5.1 3 2 5 1 14

• 6. Plant Reliability 2.8 2 3 1 14 5

7. Generation of Sludge Ash 5.1 1 4 1 14 1

8. Potentia1 for~~~rect Wtter Reuse 3.8 3 2 5 1 14

9. Availability & Suitability of
land 14.1 1 3 1 3 5

Water Quality Factors

10. Impact on In-Strew ~~ter Quality

lCa. Effect of effluents on water
quality standards 2.0 2 3 1 11 5

• Capacity of receiving waters
to handle effluente 1.6 2 3 1 14 5

11 • Effect on River. Flows

• 11*. Ability to retain f 1ow~ in
bssin or origin 2.9 3 2 5 1 3

lib. Opportunities for flow
• aug~~ntation and flow

stabiliaation 3.2 14 2 5 1 3

Figure 7
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Weight Concepts

12. Impact on Grou ndwater Recharge 3.6 14 3 5 2 1

13. Impact on Fish & Wildlife 3.0 14 2 5 1 3

114. CompatIbility with State, Region-
al and Local land Use and Develop-
ment Plans 3.14 2 3 1 14 5

15 • Effect on ~~p1oymsnt and Income 14.9 1 ii 2 5 3

16. impact on AgrIculture , Forestry
and Conmiercial Fishing 5.5 3 3 3 2 1

17. OpportunIties for Recreation and
Tourism 14.14

18. Potential for Local Autonoi~r 5.6 3 3 14 1 5

19. Costs to Local (~xnniunities 14.3 1 14 2 5 3

Public Health Factors

— 20. ProtectIon of Water Supplies 1.8 1 2 14 3 5

21. Effect on Noise Levels 5.3 3. 1 1 1 1

22. Impact on Air Quality 3.8 1 1 1 1 1

Design Factors

23. Visual , Cultural and Design
Impacts 4.8 3 1 14 1 14

Weighed Totals

Engineering Factors (1.9) 614 91 108 91 134

T ivirormental Factors (10.23 ) 129 131 154 126 154

TOTAL 193 222 262 217 288

Rank 1 3 14 2 5

Figure 7 (cont )
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trest nt facility in the Mi ddle (~iir1es ar es. Both preferences
included three advancsd waste treat nt facilities on the upper Charles
in Had~~’, Mi.]ibrd , and )~dfie]d.

A vote was then taken for the rec~~~snded concept on a faci lity
basis • Satellite advanced waste trea~~ nt facilities on the upper
Charles and in Canton, Woburn, Dedhsa, Tt-aming!’*in and on the MLddle
Charles reosived the most votes. It was than agreed that the rec~~~ nded
alternative would include three advanced facilities on the upper
~,arles, an advanced facili ty in Canton , a ai~~11 (2 ~~d) advanced
facility on the Ab.rj one River in Woburn .for flow augmentation purposes ,
and either advanced facilities in Fr amingh~~ and Dedhas, ‘or a facility
on the Mi ddle Cha rles. It was also decided that proposed facilities
serving periphera l towns (See Concepts 1-5 ) would receive on fUrther
amph asis since these towns would ont be included in the study ’s Pro-
posed Ibtropolitsn Sewerage mstrict Ares. It was voted that the
subccasittes meet again to determi ne the final configuration of the
rec~~~end.d alternative.

Impact analyses wars perfbzmad by the various consultants on
th. proposed Mi ddle Charles faci lity, (See Section 0(2)). Two reports
that had a large impact on th. decision concernin g the Mi ddle Charles
treatment facility ware an open-file report by the U.S. Geological
Survey entitled “Groundwste ’ )~ megmment , Charles River Basin, Hassachu-
ietts” and a report by the U.S. Are’ Corps of Engineers entitled “The
Potential Ef facta of Wastewater Treatment Alter natives on the Plow of
the Concord Ever below River Meadow Brook at Lowell.” The report
on the ~~ r1.s River Basin predicted that if the towns of Dedhea, Esedhea,
WeUssley and pert of lktick meet their projected 1990 water d~~ands
with water derived frca the basin, and if , after use, all their water
is ssvsr.d out of the bssin, the flow of the ~~ r1es River at Waltham
can be expected to approach sero for sppr~ cimataly 9 days during an
average y.ar. Also, if the aiciu monthly d mvI is expected to be
1.2 ti_s gr’sater then the avera ge demand and is expected to occur
vhsn stre f1~~ is lowest , the flow of the river will be expected to
approach asro for approximately 114 days during an average year.

Th. report on the Concord River predicted that , aasiaing pre-
sent water s~~ply and wasteweter ~~nag n t  trends, in the year 2000,
the fb i, of the Concord River will, on the average be slightly higher
then at present. The report on the Concord River is presented in
Appendix S.

In J biRi~ I7 1975, the Technical Subc~~~~t te  t and considering
the consultant ’ a impact analyses voted that the Middle Charles facility

• be part of the rsc~~~~nded alternative (Figure 8). Meintenanc. of
adequate flow in the C2*rlea River yarn considered to be a more i~~~rtant
issue then avoidance of adverse Impacts that could potentially be caused
by tres~~~nt facility discharge to the Charles (See Section 0(2) ,

25
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F
analysis ii of llsco nded Plan). A s’~~~ry of the study ’s status
(8.. Appendiz I’) was sent to all citizens on the iling list and prs
public meetings fOr town officials in each watershed were held to
present and eap].ain the rec~~~~nded systes. ~bst come~nts on the
reoci~~~ndations were favorable . ,

• Four public meetings wer. held at the end of JerIlir’-i’y 1915 in
watershed s receiving significant impact frcs the rec~~~~nded alter-
native. ~~~~nta at each meeting directed toward effects of the

• al ternative on the specifi c vat•rshed .

In Woburn ()trstic Ever 1~ tsrsh.d ) citizens were concerned
about the etfeots of added flow under flood conditions and the effect
of effluent on water quelity. Th. rationale for a 2 ~~d faci lity was
questioned , and there were suggestions fO~ flow augesutation by other
means . Citizens were also concerned about the division of coats;
~~~ f.lt that towns downstre of the facility should pey, as they
would also benefit frow improvenent in water q ality.

In Conton (leponset River Metershed) citizens were meet con-
cerned about the location of the plant • It was felt that Conton could
sot affOrd to give up mere land. There was also concern over the
effOrts of the effluent on the mar.h~~iNI , fish, and water supply wells
ia Foul ~ Mersh.

Ii ~~iasy (Posts. Merbor), objections were raised to ~~pansion
of the Met IRI~~~ f~~iLtty. Citizene c nt.d on the adverse effects
of efflasat f~~~ the o ’rentl,y overloaded a~t Island facili ty to Quincy
l~~. 1 ~~~~rted the idea of upstrs treatment plants to reduce
the load at Met Isleed, ~~~Ia othere fI~’used transferring part of the
lead te Meet Is3~~~, or seastrestios of deep ocean outfhlls. The
need f~~ sesosiety tri _i :nt wee also questioned.

Is Mei~~~~~ (~~~~1ee River ~~~.nhed), funmest concern was for
the l.iMlis ii the Riddle ~~~ 1.. feetlity, sad for the effects of the
~~dlitis,sfft at an ~~~ w s~~~11y wells, aqeatie life end recreation
ares.. The,. wee ala. e~ ~~ssu$ea en, rsqeling and rsuee of-

- westenter and sl~~~se.

bile eti~~~ es held I~ ~~~ sad ~~~ 1975 to presentI ir omal ft~~~ ta1 attas~~~t~ree - plane for ~~~~~~~nt of
~cc — su N? overf ~~~~. ~~(a t~~~~~ wee a let,s _~~~~.I of public
cor over i~~~ts ad t tuii i  ~~~t1ttiss is lassl watershed’,

- j ug a neel flu the Me~~~ss1 ~~~. t t.S to wake efforts to
resolve the pàlià’s tstls e biAls thai ~~~ØI5S ad the be& visd
flan.

a?
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2. Sunmiaq of Impacts

Impac t analysis is the measurement of change resulting from
the implementation of a cert ain “plan action” or component of an alter-
native engineeri ng system. This chan ge is meas ure d against a baseline
condition , which in most cases , is the “without ” condition.

In the B1f—EMM~ Study, six impact disciplines were identified :

1. Aesthetic -

2. Biological
3. Engineering
4• }fygienic
5 • Institutional—Financial
6 • Soclo-Economi c

The Corps of Engineers contr acted four Ind ividual consultant s
to perform biological , hygienic, socio-economic , and aesthetic impact
analysis. Engi flee ri rig and financing and nmnagement impact assessment
was carried out by consultants to the MDC ( see Technical I~ ta Volumes
4,5, and ]2).

It would have been more efficient in terms of co-ordi nation
and integration of the impact analysis task to eithe r perform impact
analysis In house or cont ract one consulting firm to perform impact
analysis in all. four disciplines. However, expertise in these varied
discipli nes was not avai lable at the Corps of Engineers for the ff1-
EI44A Study and it was felt that perf ori~~nce of all impact analyses by
one consulting firm would jeop ardize the objec tivity of the study
findings. As most consulting fi res specialize in one particular
discipline , contracting a particular consulting fi rst to perform in-
pact analyses in several disciplines may lead to a bias in the firms
field of specialization.

To promote co-ordination within the impact analysis tean,
frequent meetings were held for the consultants by the Corps of Engineers
to report on the progress of the Study and to allow interchange of ideas
and findings. Meetings were also held between various consult ants and
both State and Federal governeent resource people.

Each impact discipline was divided into several impact cate-
gories or tapics in which effects could be measured. Categorie s in
each discipli ne are listed below:

Aesthetic - (Visua l cultur al and design)
regional land use plan s
local land use plans

• adj acent develo~~ent
adjacent landscape
en-vironeent (water and air quality, noise

odor , etc.)
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~i2 12M - In-stream vs4.r qaiity
grosmdwat.r
aquatic avi4’owasst
terrestrial tnvir~~~emt

- water siçpties
recreation aresa
shilifish harvesting areas

Iocto-Icononic - land uss
population and housing
industrisi activity
recreation
c~~~erciIl activity
agricultural and forestry
mimicipsi finance
smplc~vmsf*t and inoone

First , etch consultant established a baseline condition for
each category within a particular impact discipline . Then , the eff ects
of each alternative concept cc the i~~siet categories were analysed in
terms of both magnitude and duration (short or long-tern) . Results of
the individual impact analyses are fowid in Techn ical Dats Voimses 13*
through 13D.

It was difficult to establ ish a means to s’~~~’ize impact. in
all four discip lines as:

a. Th. definiti on of “baseline ” condition differed for each
discipline • For some disciplines, ouch as Biological, baseline eant
present day conditions, while for disciplines such as Aesthetic , base-
l ine conditions largely meant projected conditions resulti ng from the
iaple.sntation of state wad local plans for future land use in study
area.

b. The methodology for impact identification and ana lysis
differed among the disciplines. )‘or eza.pl., hygienic Impact. of the
concepts were cispared and rat d by river basin. Bocio-eccnomic im-
pacts of the 6 concepts were cc.psred wad rated by impact categories
such as population, land use , etc., through the entire study ar ea.

c Sons consultants performed impact analysis only in areas
• wher e there would be a differenti al in impacts among the concepts ,

while other consultants performed impact analysis in all areas even
when proposed plans for certai n areas did not differ among the concepts .

1. Neaaui .asnt of change 0* efteots resulting from implam.nta-
tic of a proposed concept differed among disciplines . If the baseline
meant present day conditions , positive effects were interpreted as an
fmprovwa.nt over ciwrent conditions, Led negative effects were inter-
preted as decline from cur rent conditions . If the baseline meant a
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projected condition (such as the MA~~ Plan for Open Space and Recreation)
positive effects were construed as compatibility, and negative effects
were construed as non-compatibility , with the projected condition.
(This assuaes the projected condition is a positive condition).

e. Different rating systems were used by the various consul-
tants. For .z~~~le , aesthetic impact consultants evaluated treatment
facility sites quantitatively by totaling, separately , the tuebers of
positive and i~~sttive impacts . A concept was rated according to totals
of positive sod negative impacts obtained in evaluation of all facilities
designated in the concept . Honever, Biol~~~cal impact consultants
rated each facility site qualitatively as “highly acceptable”, “accept-
able”, and “~~~~ acceptable”.

I~ spite discrepancies between the various consultants methodol-
logies for impact amalysis, an attempt is ~~~e on the following pages to
s’~~~ ’ize all impacts in a consistent ~~iuer . There are four Impact
3~~~~ry forms for each concept. Bach of these four Impact S~~esry
fOrms displays impacts in a different discipline (Aesthetic, Biological ,
1~rgienic or Socio-eoo~~~ic). ~~~scts are listed vertically, first
beneficial impacts , then adverse • River basins or land areas affected
or impacted upon are listed horizontally across the top of the form
(see s~~~le I~~sct ~~~~~ry Porn , Figure 9). If a specific beneficial
impact pertains to a particular river basin, the box related to the
river basin and impact is shaded . If the impact is related only to
certa in proposed facilities in the basin , the facility sites are listed
in the shaded bax. 1~spscts of a short term nature are designated by the
letter (8) . The s procedure i~ followed for adverse impacts, except
boxes are cross-hatched rather than shaded. Measures recommended by
consultants to mitigate adverse effect s resulting from each alternative
concept are listed on the right-hand side of the chart , opposite the
adverse effect they address. Fimslly, it ~~st be remembered that ji1iig,~ønt
of impacts as adverse or beneficial is a subjective matt r. The impact
“sti—ulttss growth and developeent” nay be beneficial to some communities
and adverse to others . This is especially true in the judgment of
impacts which are “c~~~stible” or “incompatible ” with proposed land-use
plans, where the classification of an iap~et am beneficial ass~~es that
the proposed land-use plan will have a positive impact on the study
area.

To a~~~~’j se the conclusions of the individual impact consultants
analyses :

a. On a regional basis , the Aesthetic impact analysis indicated
a prefirence for decentralized alte rnatives (concept 2 aM Ii). Ibidever,
$ site specific impact analysis showed Concept 3 (‘ua,c4’-’..’ expansion of
the Metropolitan Sewerage District ) to have a lower percentage of sites
not reoo~~~nded for construction. Of the two concepts proposing decen-
tralization of the Metropolitan Sewerage District , Concept 2 had a lower
percentage of sites not reco~~~Med for construction . linis, from an
overall visual-cultural and design point of view, Concept 2 was indicated
to be the preferred Concept. Concept 5 did not exhibit sufficient
ju stification fOr implementation.
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Comparison of the Recommended Plan to Concept 2 showed the
Recommended Plan to have fewer negative impacts leading to a preferenc e
for the Recommended Plan over Concept 2.

b. The Biological impact analysis favored the i~~re centralized
Concepts 1 and 3 over the decentralized Concepts 2 and 14 due to the
degree of uncertainty with regard to quality control of large wastewater
treatment facilities. Concept 1 was preferred over Concept 3 due to
positive impacts of the Upper C~arles treatment facilities and lowered
effluent discharge to Boston Harbor from the Nut Island facility. With
regard to water quality impacts , the Rec~~~~nded Plan was rated as
intermediate between the n~re acceptable Concepts 1 and 3 and the lesser
acceptable Concepts 2 and 4. Concept 5 was not rec~~~ nded, as a shift
of wastewater load from Boston Harbor to terrestrial sites in South-
eastern Mea sachusetta would not appreciably improve environmental con-
ditions in Boston Harbor. It was al so felt that uncertainties exist
concerning the capacity of New England soils to adequately rennovate
secondary effluent .

Another important fi nding of the Biological impact analysis was
that stormwater runoff and combined sewer overflows were the major
sourcc ~ c. ... pollution to Boston Harbor ; upgrading the Harbor treatment
taciiitie~ to secondary treatment wot~1d do little to improve water
quality in Boston Harbor.

c. The Hygienic impact analysis showed preference for Concept 1
as this Concept did not create the negative impacts of 1) lowered flow on
the Charles River (found in Concept 3 ) and 2) potential increased nitrate
and virus concentr ations on in stre ams receivi ng effluent discharge
(found in Concepts 2 aM 4). The Reccmmertded Plan was rated intexmediate
between centralized and decentrali zed Concepts • Concept 5 was not
recommended due to possible health haz ards crested by a breakdown of
long transmission lines or a decline in the soi ls treatment efficiency.

The Hygienic impact analysis also found improvement of water quality
in Boston Harbor to be largely dependent on correction of c~~~ined sever
overflow and stornm~ater runoff problems.

d. The Soclo-economic impact anal ysis initially found Concept 1
to create the least rn~~er of negative impacts. Analysis of the Recom-
mended Plan was quite favorable , as it responds to public preference by
achieving limited decentralization at approximately the same capital
costs , but at significantly lower 0 & M costs , than initial decentralized
Concept s, and provides a remedy to perenni al low flow conditions on the
C~~rles River .

The Study did not specif~, a plan maximizing National Economic
1~ veiopment , and a plan msy-’mizing Enviroimental Quality . Impact analyses
dia find Concept 1 to create a fewer number of adverse enviroz~~ nta].
impacts than other concepts. Concept 1 was also lowest in cost • However,
Concept I. cannot be labeled a National Economic L~velo~~~nt Plan as the
value of resources required to implement this Concept were not included
in the computation of costs.
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H • IlOACT EVALUATION

Impact evaluation is the determination of change r sulting from the
implementation of a specific engineeri ng alternative as beneficial ,
adverse , or neutral (and making trade-off. amongst these changes ) in
accord ance wi th community goals and objectives , expressed in planning
objectives , as wel l, as with Federal objectives expressed in the Water
Resource Coun cil’s Princ ipisi and Standards.

1. Contribution to Planning Objectives

Planning objectives for the Boston Harbor-Eastern Ma ssachuset ts
)4etropo].itan Area study are listed in Section D. The foU.owing pages
discus s contributions of the study’s plans to the various planning
objectives (national, regional and specific study objectives).

a. Nationa l Obje ctives

Although the Boston Harbor-Eastern Massachusetts Metro-
politan Area Wastewater Management Study was authori zed and initiated
prior to the passage of the Federal Water Po].lution Control Act Amend-
aents of 1972 (FL 92-500) in October 1972, the technical. subcommittee
recognized the passage of the Act and attempted to address its goals
and objectives thro ugh compliance with the requir enents of Section 201
of the Act .

The foUowing paragraphs discus s the study ’s compliance with
the overall goals of FL 924O~ and Section 201.

National Goals as established in FL 92-500

(1) “The discharge of pollutants into navigable waters
be eliminated by 1985.”

The Boston Harbor-Ea stern Massachusett s Metropo litan
Area Wast ewater Management Study has not investigated the full impli-
cations of this goal . However , the study has recognized compliance with
Section 201 of the Act as a step toward achievement of thi s goal .

(2) “Wherever attainable , an interim goal of water quali ty
which provides for protection and propogation of fish , shellfish , and
wildlife and provides for recreation in ‘and on the water be achieved
by July 1, 1983.”

The recommended construction program of facilities
in the Eastern Mas sachusetts Metropolitan Area vu formulated to
addre ss the water quaUty and waste treat ment needs of the region .
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The Reccmmiended Plan should provide water qualit y which will provide
for protection and propogation of fish , shellfish and wildlife and
provide for recreation in and on the water through it. compliance with
Section 201 of the Act . The study ’s recommended construction progr am
(see Appendix a) proposes that the study area ’s water quality and waste
treatment needs be met by 1983 . Management of combined sewer overflows
and treatment facility sludge and correction of infiltration inflow
problems are given equa l priority with initiati on of secondary treat-
ment at the two Boston Harbor treatment facilities, as it was a study
finding that correction of combined sewer , storm water and sludge pol-
lution will have a greater beneficial impact on the water quality of
the harbor than the implementation of secondary treatment .

Requirements of Section 201 of PL 92-500

(1) “Waste treatment management plans and practices shall
provide for the application of the best practicable waste treatment
technology before any discharge into receiving waters , including re-
claiming and recycling of water...and shall provide for consideration
of advanced waste treatment techniques .”

Treatment facil1t~es proposed in all the alternatives
and the Recommended Plan for the Eastern Massachusetts Metropolitan
Area were formulated to provide a minimum of best practicable waste
treatment as defined by the U.S. Environmental Protection Agency. In
addition all facilities proposed to discharge to fresh water were
formulated to provide advanced waste treatmen t through addition of
phosphorus removal and nitrif’ication to secondary treatment . The
Recommended Plan proposes two major advanced waste treatment facilities
which will recycle water to the Charles and Neponset Rivers .

(2) “To the extent practicable , waste treatment manage-
ment shall be on an areaw ide basis .”

All plans were formulated on an ar eawide basis • One
hundred and nine cities and towns in Eastern Massachusetts were con-
sidered in the determination of the maximum size of the Metropolitan
Sewerage District. . The Recommended Plan increases the Metropolitan
Sewerage District from its current 143 members to 51, and contains 14
“regional” treatment facilities .

(3) “Encourage waste treatment management which res~,lta
in the construction of revenue producing facilities providing for the
recycling of potential sewage pollutants through the production of
agriculture, silvacu lture , or aquaculture products , or any combination
thereof. ”
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The land-oriented concept, Concept 5, provided for
the treatment of 187 WD of sewage from the Eastern Massach usetts
Metropolitan Area by land application in Southeastern Massachusetts .
Part of this land system would have provided for production of agri-

• culture and/or silvaculture products .

(14) “Encourage waste treatment managemen.~ which results
in integratin g facilities for sewage treatment and recycling with

— facilities to treat , dispose of , or utilize other industrial and muni-
cipal wastes , including but not limited to solid waste and waste heat
and thermal discharges...”

The opportunity exists to integrate the disposal of
municipal and industrial solid waste with the treatment and disposal
of sludge from the satellite facilities. Such opportunities will be
considered by the Metropolitan District Commission before grant appli-

3 cation for satellite faailities.

(5) “Encourage waste treatment management which combines
“open space” and recreational consideration s with such management.”

The land application portions of Concept 5 would have
acted to preserve “open space” upon implementation . It was envisioned
that recreation could have been integrated with the land treatment sys-
tem . Both the Recoenended Plan and the construction program recognize
the impor tance of recreation thro ugh proposals to (I) return treated
wastewater to the Charles and N.ponset River s , thus alleviating un-
pleasant law flow conditions in these rivers and (2) to control
co.bined sewer overflow and eliminate sludge disposal to recreational
waters of Boston Harbor .

The output of the study will constitute a facilities
plan (step 1 of the construction grant process authorized by FL 92-500) .

b. Specific St~~~ Obj ectives

Pigur. 10 displays each specific study objective , and the
corresponding tasks performed by the study (along with references to
Technical Data Vol umes) to aco Wlish these objectives .
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C • Regional Goals and Objectives

Regional goals , objectives and policies were addressed from
the start of the study as part of the input to the F~4PIRIC Land Use
Allocation Model used to develop projections of population, employment
and land use for the study area. These projections were used in devel-
opsent of the five engineering alternatives as well as in plans for
management of combined sewage overflow and stor~ iater .

More specifically , the Housing objectives (see Appendix B) of
(1) adsorption of aver age residential densities on vacant land to
encour age a range of housing types , and (2) encouragement of adequate
facilities and services as required to meet population needs , were
addressed in all engineer ing alternatives through the recoamiendat ion
that sewerag e be at least partially provided to all 109 communities by
the year 2000 to meet the needs of the pr ojected population and resi-
dential densities . Waste trea tment facilities proposed in all alter -
natives were designed to adequatel y handle flows resulti ng f rom popu-
lation and residential density projections . The decentralized concepts
appear to realize this objective more fully as they propose return of
treated wastewater to its basin of origin, therefore, partially I
filling increased water supply and water-based recreation needs re-
quired by a larger population in areas outside the Boston core area .

Both stor mwater and combined sewer overflow plans wer e design ed
to acccgmiodate a larger population. Larger population may result in
replacement of forested lands by residential areas , and thus increase
surface runoff into the study a ea ’s rivers .

Economic goals of (1) provision of industrial and commercial
space by 1990 to aid in the expansion and modernization of those in-
dustrial and business firms already existing in ~he area , (2) adoption
of medium-size industrial parks in new or growing portions of the
Metropolitan Boston Area, (3) encouragement of turther expansion of
regional shopping centers in areas outside the core , (14) encouragement
of major new industrial development only in areas outside the core , and

— (5)  encouragement of major new industrial. develupment only in areas
provided with pAblic sewer facilities , were addressed through the pro-
vision, in all engineering alternatives , of sewerage to all 109 com-
munities to accommodate industr ial and commercial expansion. Proposed
interceptors and trea tment facilities were designed to meet flow require-
ments of increased industrial and commercial activity in outlying areas .

The economic goal of maintenance of the core as a center of
economic activity with the objective of retaining about 35 per cent of
the regions total employment by 1990 is’ addressed through the study ’s
proposals f or  improvement and renovation of existing ~WC interceptors ,

stat ions and treatmen t facilities (see Technical Data Volumes
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The study ’s alternative plans address nearly all Environmental
objectives through its compliance with both Section 201 of the Federal
Witer Pollution Control Act Amendments of 1972 (PL 92-500), and specific
study objectives (see Figure 10).

d. Response to Public Concerns

Major public concerns elicited through the public participation
program were:

(1) Desire for maintenance of river basin integrity and
decentralization of wastewater treatment.

(2) Des ire for Low density development and continued reliance
on individual on-lot disposal systems in outlying towns.

(3) Interest in land treatment and othe r methods for recycling
was tewater.

(I.) Apprehension over local impacts of treatment facilities .

The study recognized the citizens ’ preference for decen traliz-
ation through two alternative proposals for decentralized wastew ater
management systems (Concepts 2 and 14) .  The Recommended Plan proposes
reduction of the present Deer and Nut Island facilities service areas ,
and establishment of two sizeable advanced waste treatment facilities
on the Char les and Neponset Rivers .

The citizens ’ desire for continued reliance on individual, on-
lot disposal systems in outlying areas was addressed early in the

• study through proposals, in all alternative concepts , that outlying
towns with low population dens ity, such as Stow , Sherbo rn and Dover ,
remain unsewered until the year 2000 or later .

The public ’s interest in Land treatment methods was acknowledged
in the proposal of a land-oriented treatment alternative, Concept 5.

Most proposed land application sites were located in south-
easter n Massachusetts outside the study area due to lack of suitable
and available land within the Boston Harbor -Eas tern Massachusetts
Metropolitan Area . Negative response elicited by this alternative from
residents of southeastern Massachusetts led , in part , to its rej ection
by the study ’s Technical Subcommittee as a feasible alternative for
wastewater management.

Citizens in are as directly affected by tre atment facilities
and effluent discharges expressed anxiety over negative impacts on
environaentsl quality and socto-econcuic factor s such as land value .
A. mentioned above, citizen concern played a major role in the rejection
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the Land-criemt.d alt.riistiv.. ~41. Tecimical $Ubc~~~ittee egr.ed to
allow citisims ~~ the Walisslep area to participate in the sit. selection
Of the- WeUsslay area treatment facility . Further efforts are needed
“n other affected areas before c~~~Lete - acceptance of the Bec’ ended
Plan can be acc~~~lished .

• 2. Contribution to Feder al (*,.lsctives

The Water Resources Council ’s Princi ples and Btandards place
environmental concerns on a basis equal to economic development in
Federal resour ce planning projects • In addition to consideri ng objectives
of national economic development (NED ) and enviro nmental quality (ia),
Princi ples and Standards require planners to display beneficial and
adverse effects on regional development (1W) and social well being (81(B),

• where appropriate, to give further assistance to the decision maker.
Concerns of RD and 81(B are overall goals, and do not pull, as much
weight in the decision-making pr ocess as do the objectives of N~ ) and
EQ, which form the basis for the trade-off analysis between alternative
plans.

A description of the four Federal objective s and goals is given
below : -

a. Rationa l Economic Deve1~ ae~t (NED)

Beneficial. Effects :

(1) The value of increased outputs of goods and services .
Examples include:

(a Flood control
(b Power
c Water supply
d Irr igation
e Recreation

(f Use of labor resources otherwise unemployed
or underemployed in constr uction of installation
of the plan .

(2) The value of output resulting from external economies.
Examples include:

(a) Economies of scale in subsequent processing
(b) Reduced transportation costs as a resul t of road

relocation
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Adverse Effects :

(1) The value of resources required for a plan. Examples
include :

(a) Project construction and operation , maintenance
and repl acement

(b) Project ptsnptng power
(c) Labor resources displaced and subsequently

unemployed -

(2) Losse. in outp ut resulti ng from external diseconcuies ,
• or increa ses in costs . Examples include :

(a) Diseconomies of scale in subsequent processing
for displaced activities

(b) Increased tran spor tation costs as a result of
road relocation

b Environmental Quality (E’)

Beneficial and Adverse Effects on:

(1) Open and green space , wild and scenic river s , lakes ,
beaches , shores , mountains end wildern ess areas , estuaries and other
areas of natural beauty.

(2) Archeological, historical , biological and geological
resources and selected ecological systems .

• (3) The quality of water , land and air resources .

( I )  Irreversib le ccmmitments of resources to future uses .

c. Regional Development (RD }

Beneficia l Effects :

(I,) Income

(a) The value of increased outp uts of goods and
• services from a plan to the users residing in the

region under consideration .
(b) The value of output to the region resulting from

external economies .
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(2) Employment

(a) Increase in number and type of jobs resulti ng
from a plan in the region under consideration .

(3) Improvements related to popula tion distribution
• (4) Enhancement of the regional. economic base and economic

- • stability

• (5) Improvement in environment al conditions of special
regional concern

Adverse Effects :

(1) Income

(a) The value of resources contributed to from within
the region under considerat ion to achieve the
outputs of a plan.

(b) Loss of assistance payments from sourc es outside
the region to otherwise unemployed or underemployed
resources and displac ed resources residi ng in the
region under consideration.

(2) Employment

(a) Decreased in number and types of jobs resulting
from a plan in the region under consideration .

(3) Adverse effects related to population distribution

(Iê) Detri ment to regional economic base and economic sta-• bility

• (5)  Degradation of enviro nmental , condition s of special
regional concern

• d. o a l  Well-Being (8113)

Beneficial and Adverse Effects on:

• (i) Reel income distribution

(2) Life , health and safety

(3) Educational, cultural and recreational opportunities

(1~) ~~~rgency preparedness
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The study’s contributions to all four Federal goals is displayed
on the following pages. Each table displays beneficial or adverse
effects of the six alternatives on one of the Federal goals.

The “Recc~~~nded Plan” does not include a vastewater management
alternative for peripheral towns. To ensure that all concepts receive
equitable evaluation, impacts related to treatment facilities and
collection systems serving peripheral towns proposed in Concepts 1-5
are not included in these tables. •
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k Appendix A

Section 201

Federal 1~~~ter Pollution Control

Act A~~n~~e~ta of 1972
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4 “SR(• 201• (I) It is SM pin-pc.. of this ~itI. to r.quirs and to usid
the dsvsIopm~ t snd implusnsntatioit of w a e  treitmunt management
pu n .  and practIoN whicb will achieve the goal. of th is Act.

“(b) Waste treatment management piano and practices shall provide
for the application of the best practicable waste treatment technology
bef~,re m y discharge into receiving water., including reclaiming m d
recycling of weter, end confined disposal of pollutanti en they will not
inigi~ts to enum water or other environmental pollution and shall pro-
vide for consideration of advanced waMe treatment techniques.a (c) To the extent pricticable, waste treatment management shall be
on an areawide beau and provide control or treatment of all point end
nonpoint murces of pollution, including in place or accumulated pol-
lotion sources

“(d) The Adminiltrator shall encourage welts trsatrnent manp-• meat which reunite In lbs condruotion of rsvcnue producing facilities
providing for—

•‘ (I) the recycling of potsatlal sewage pollutenta th rough the
pi’odnctios of agriculture, .il’neulture, or .quecnkurs product., or
5II~ coinbinsition thereof;

“ (-2) the confined and contained disposal of pollutants not
rec,cled ;

the reclam ation of wastewater; and
(i) the ult imate disposa l of sludge in a manner that will not

result in environmental hazard..
“(e) The Administrator shall encourage waate treatment manage-- inemit which results in integrating facilit ies for sewage treatment and

recycling with facilities to treat, dispose of , or utilize other industrial
and munici pal wastes, including but - not limited to solid u-ante and
wast e h eat and thermal diacharges . Such integrated facilities shall be
designed and operated to produce revenues in excess of capital and
operation and maintenance costs and such revenues shall be used by
the designated regional management agency to aid in financing other
envir onmental improvement progranma.

I The Administrator shall encourage waste treatment manage-
ment which combines ‘open apace’ and recreational considerations with
such management.

“(g)( l )  The Administrator is authorized to make grants to any
State, munici pality, or intermunicipel or interstate agency for the
.-onst s uction of publicl y owned treatment works

“ (2) The Ad~ninistrator shall not make grants from funds author- Conditto~~.
ized for any fiscal year beginning after June 30, 1974, to any State,
nmuu ici pality, or intermunicipal or interstate agency for the erection,building, acquisit ion, alteration , remodeling, imlnm ement or exten-
sion of treatment works unless the grant applicant h as satisfactoril y
demosmst rated to the Administrator that—

“(A) alternative waste management techniques have been stud-
ied and evaluated and the works proposed for grant asailtance

• will pro vide for the app lication of the best practicable waste
treatment technology over the life of the works consistent with the
purposes of this title ; and

“(B) as appropriate, the works proposed for grant assistance
will tak. into account and allow to the extent practicable the

- application of technology at a hater dat . which will provide for
“ the reclaiming or recyclIng of wate r or otherwise eliminate the

- dierharge of pollutants.
“(3) The Administrator shall not approve any grant after July 1.

197*, for tre atment works under th is sect ion unle, the applicant shows
to the satisfaction of this Administrator that each sewer collection
system diselSarging into ant-h treatment works is not subject to excessive- • 

• in~lti-atinn.
“(4) The Administrator is authorized to make grants to app l icants

fee- t reatment works grsimt. tsnder this section for such sewer system
evaluation studios as may be necemary to carry out the requirements
of psu-agreph (1) *1 th is sulls!ction• Such nts shall be mad. In
aeeonIasw~ *I I~~ jul n~piati~~trator. InhisI eel.. jud u 1.r ~ is ~ii.s aM

~~~~~ 
• .1 ~~~

A—i
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Preliminar y I~~*ct Assessment

The river basins and water bodies of the 109-comaunity metropolitan
area have been used to delineate geographical areas for impact assess-
ment. The preliminary assessments on the following pages deal with
impacts that might be expected with the implementation of each of the
five regional wastewater management concepts.

Aquatic environment , hygienic conEideretione and socto-economic
conditions have been the areas chosen for analysis and evaluation. There
are two separate presentations : the first is for the aquatic environment
and hygienic consider ations and the second for aocio-econcmic conditions .

Impact s on Aquatic Environment and ILygienic Considerations

In assessing impacts on the aquatic environment, emphasis was given
to: (1.) how the anticipated volumes of renovated wastewater would
affect river flows , especially the sluggish fl ows that acc~~~any dry
seasons ; (2) how different concentrations of pollutants that remain in
wastevater after treatment would affect plant and an imal life ; and (3)
maintaining a hydrological balance or whether m~mictpat water supplies
would still originate and remain within the watershed undergoi ng assess-
ment .

For scrutinizi ng hygienic impacts , attention focused on (1) bathin g
beaches ; (2) shellfish harvest areas; and (3) water supplies,

Concept One

Impacts on Aquatic Environment

Assabet River - Two advanced waste treatment plants are
proposed along this stream. One would be at Hudson and the second, a
larger plant, would be upstream at Marlboro (westerly). The Marlboro
plant would add substantial amounts of water to the river. This water
would be vital in maintaining flow in the river during periods of low
flow .

Previously established littoral (shore) zones would be sub-
stantial ly reduced and portions of the river bank that had been dry
during low flow periods might be continual ly flooded . Vascular plants ,
such a. pond we ds and various reeds , might crop up to take advantage
not only of the new water levels but also the rich source of nutrients ,
altho ugh the nutrient levels depend on the degree of nutrient r emoval
during waitewate r- treatment .

Initial discharges of a~~~nia at the treatment plants may
prove toxic to some sena itive organisms , especially with pH valueS above
7.0. S l .l excesies of chlorine too, in the eff ’uant from treatment
plant may be toxic. They would appear as free chlorine and chi oramines .
Changing over from a plant in Hudson to a plant in Stow wiU. not alter
this sit uation.



Sudbury River - Wastewater from this watershed will be din-
char~ed to Boston Harbor after treatment at Nut Island . The impacts of
this concept , then , are believed neutral.

A treatment plant at Sudbury will have much the same kind of
biologica l and hydrological imp-’cts on the river as the plant in
Marlboro but they will be on a smaller scale in line with the small
size of the Sudbury plant.

Concord River - Construction of a treatment plant and an
intercepting sewer system should caus e a significant environmental
improvement in polluted Nagog Brook. The impact of the large treatment
plant will be similar to that of the Marlboro plant on the Assabet River.
Again, anisonia from the plant may produce localized toxic effects.

Ipswich River - Recent Division of Water Pollution Control
reports indicate a decline in water quality that is probably due to rapid
population growth in the North ~~ore area, and the cosmon use of house-
hold septic systems . Continued population growth may offset any- improve-
ment in river quality created by the regional plans.

Few impacts are expected on hydrological conditions and bio-
logical impacts would be similar to those for the Assabet River ; that is ,
plant growth in response to nutrient s and localized toxicity to aimnonia
at alkaline pH values. Chlorinated effluent may be a problem around the
estuary since marine organisms are sensitive to free chlorine and
chtoraznines.

Z~ atic River - No changes are indicated .

Charles River - Proposed treatment plants at Milford , Medway
and Med field should have a positive overall impact since they are to
replace plants that discharge a poorer quality effluent into the river.
By the year 2050, however , considerable amounts of water will, have to
be imported int o the watershed to supply municipalities, and the envir-
onmental consequences of discharging effluent from plant s at )lilford ,
Medway end Medfield will increase. The negative impacts probably won ’t
be important; increased plant growth and localized toxicity to amsonia
and chlorine can be expected.

11 et River - On ly one change from the current situation
is indicat • us a ng sewers in the Town of aaron will tend to
remove a small, amount of water- from the watershed.

North River - Upgrading the treat ment plant at Rockland should
improve local water quality. The smell volume of effluent ii expected
to have a neutral impact on river flow.

Ocean Dischar ges - The plan to discontinue dumping of sludge
from Deer and Nut Island treatment plants should yield a substantial and
positive uvironmental impact. The proposed shift from a primary to a
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secondary treatment level should by itself have $ neutral or minimal
ponitive .ff.ct . In treatment plants that now discharge raw s.vage,
a higher level of treatment ii recowuded, primarily to remove set-
tl .sbl. solids. Care should be taken in all plants to ensure that dis-
charged effluents contain essentially no concentrationi of residua l
chlor ine.

R~~i.nic Considerations

Coastal Areas

Boston Harbor

Boston Harbor is presently polluted by wastes emanating
from many sour ces. The major sources of pollution are: (1) wastewater
effluents from Deer and Nut Island sewage treatment plants ; (2) sludge
from Deer and Nut Islands ; (3) coubined sewer overflows; (Ii ) raw sewage
outlets ; (5) oil spillage; (6) refuse and debris; (7) wastes from ships ;
(8) waIte from industry; and (9) polluted tributa ry strew .

All of these sour ces of pollution contribute to hazardous
hygienic conditions in recreational areas • Bathing at same beaches is
restricte4. All shellfish harvesting areas are closed to the general
public , and an increa sing n~~~er are closed to coemercial harvesters who
are required to send shellfish to a depuration plant .

The change in water quality resulti ng from a shift from
primary to secondary treat ment may be negligible. However , the dis-
continuance of ocean discharge of sludge should improve water qual ity
end thus have a positive hygienic impact .

Whether these changes in water quality will significantly
lessen the threat to public health at bathi ng and shellfish areas
depends on the importance of other pollut ing sources listed above .
Further study ii needed on the relative importance of alt pollutants in
different areas of the harbor .

South Coastal - North River Basin

The south coastal area has fewer pollution problems than
Boston Harbor, although water quality in Scituate and Cohasset Harbors
is below it. designated A classification. Sanitary condit ions at bathi ng
beaches and shellfish areas are threatened by pollution resulti ng from
inadequately treated municipal wastevater, runoff, pesticides use in
cranberry bogs, and, to a lesser extent, wastes from ship.. The North
River- is one of the cleanest rivers in Massachu sett s, altho ugh many of
it. feeder str eam, are polluted by subsurface disposal and small
industries. 1 • I
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No change in treatment is proposed for the Towns of
~cituate and Cohasset. However, extension of collection systems will
result in higher fl ows, and a greater effluent discharge , which may
have a small negative impact on recreational areas . However , this may
be compensat ed by a positive impact to the North River Basin , as
addition of collection systems to the Town s of Hanover , Peubroke and
Ilorwell will eliminate the threat of contaminat ion due to inadequate
subsurface disposal to strea ms in the area .

This shift from discharge of raw effluents to secondary
treatment in Hull will improve water quality and produce a positive
impact on the public heal th in bathi ng and shellfish harvesting areas .
Extension of the collection system will also have a positive impact due
to the fact that soil conditions in this town are unsuitable for sub-
surface disposal .

The shift from pri .ry to secondary treatment in Marsh-
field will probably produce a aegligible change in water quality and
have a negligible effect on public hea lth. Extension of the collection
system will have a positive hygienic impact throug h elimination of the
threat of conta mination from subsurface disposal in the area . The larger
f low at Marshfield may present a greater hazard in the event of opera-
tional failures .

North Coastal - Ipiwich River

In the North Coastal area , shellfish harvesting and
bathing is restricted in some areas, and drinking water supplies are
threat ened due to pollution from inadequately treated municipal sewage,
faulty subsurface disposal systems , combined sewers , and landfill
leachates . The Ipswich River is also polluted from inadequate subsur-
face disposal systems, and leachates from landfills.

Present ly, the quality of water in Rockport Harbor ii low
due to untreated municipal waste and fault y subsurfac e disposal . The
shift from ocean discharge of raw wastes to seconda ry treatmen t will
improve water quality and have a positive hygienic impact as the threat
of contamination to recreational areas is decreased . Extension of the
collection system will also have a positive impact on the water qua lity
of coastal waters due to elimination of faulty subsurface disposal.

Gloucester Harbor is closed to bathi ng and shellfish
harvesti ng becaus e of pollution resulti ng from raw sewage discharge,
poor subsurface dispos al , end coubined sewers • The shift from dischar ge
of raw wastes to secondary treatment plant s will have a positive
hygienic 1mp ’ct in thi s area , however , pollution from coubined sewers
must also be considered . Extension of the collection system especial ly
to the Lanesvi ll e area of C~1 oucester will. have a poe itive impact through
elimination of malfunctioni ng subsurface disposal system .



P The Harbors of Beverly, Salem, Marblehead and Lynn,
Nahant Bay and Broad Sound ar-s present ly pol luted by discharge of raw
municipal wastes. Coubined sewers also add to the pollution problem
in Lynn Harbor , and urban runoff is a proble, in the more densely
populated areas near Boston • The shift from discharge of raw wastes
by the South Essex Sewage District (SESD) and the Towns of Lynn , Reliant ,
Saugus , and I~ rb lebead, to two regional secondary treatment plants
(one serving the SESD and Marblehead, and one serving Lynn, Reliant and
Saugus ) will improve water quality of the coastal area s, and have a
positive hygienic impact on bathing beaches, and on shel lfish areas
which are pres ently closed to harvesting. Cc~~in d  sewer overflows
and urban runoff will not be affected, but must be considered in the
total hygienic assessment. There will, be no ~hhnge in the threat of
treat ment plant failures , •ince a large part of these areas are served
already , and there will be a negligible change in fl ow. The coastal
ares of Swamps oott is also highly polluted from the raw sewage dis-
charge of this town. The shift to secondary treatment will improve
water quality and have a positive hygienic impact .

There will be no change in plans for the Town of
Manchester.

The Essex River is closed to shellfish harvesting in the
downtown Essex area due to subsurface disposal problems. The shift froa
subsurface disposal to secondary treatment in Essex will improve water
quality causing a positive hygienic impact on shellfish areas • The
threat of operation s]. failure of the treatment plant may cause a greater
hazard than faulty subsurface disposal systems.

In the Ipswich River Basin , the Towns of Middleton, North
Reading, Hamilton and Tciefield are presently served by subsurface
disposal syst • These systems ar. lfwictioning in the Towns of
Middleton and North Reading, presenting a threat to the public health in
bathing areas on the Ipswich River . The shift to a regional advanced
waste treatment plant in Middleton will improve water quality and have
a positive impact . The Towns of Hs.ilton and Top.field presently have
no subsurface disposal problems • Th. shift to advanced waste trest nt
at Hamilton may have a possible negative impact due to localized di..
charge of effluents. Howsver, with th. rapid devslGj~int of these areas,
subsurface disposal pollution may become a problem, end construction of
an advanced waste treatment plant ~~~ have a final positive hygienic
impact . Aga(”, large regional plants will, present a greater hazard in
cas, of operational failures •

Presently, shellfish harvesting areas are closed in the
tidal portion of the Ipswith River end the quality of bsthing wster is
threatened. Th. shift fr-ca primary to secondary treatment at Ipivich
may came. a negligible change in wster quality. HoI 545r, extension of
the collection system in Ipeviub will improv. water quality as parts of
the town are presently served by 3fuactioning subsur face disposal
systi . Water quality will also be improved by the upstream advaacsd
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treatment plan ts • The total change in water quality may greatly improve
sanitary conditions and have a subst antial positive impact,

Inland Streams

Charles River - The upper Charles River is polluted by
overloaded sewage treatment facilities , inadequate subsurface disposal
systems, leachates from dumps , and industrial di. char-gee, while the
lover Charles it polluted mainly by industry, coabined lever overflows
and urban runoff . The pollution of the Charles fr-cm these sources
present s a threat to the public healt h at recreational areas • Presently ,
the Towns of Fr anklin , Medfield , Medwey and Millie provide secondary
treatment to a portion of their town ’s wastes . Under this concept, the
advanced waste treatmen t plants in Medway, Medfietd and Milford will
probably improve the quality of water and have a positive hygienic
impact. A small negative impact may result from the greater threat in
case of treatment plant failure and increased flow of effluents in more
localized areas. Pollution from other sources must be considered to
deter mine the net impact.

The lower Charles River would be unchanged by this
concept .

J itystic River - This concept would not change the cur rent
situation in this river basin.

Ne~~~set River - Thi s concept would not change the current
situation in thi s river bas in .

The SUASCO - The Swibur y, Assabet and Concord Rivers are
polluted mainly by effluents fr-as malfunctioning municipal treatment
plant s, and inadequate subsurfac e disposal systems. Both bathi ng are as
and drinking water supplies are threatened by pollution from these
sources,

In the Assabet River Basin, this concept calls for a
shift from the secondary treatment plant in Hudson to an advanced
treatment at another location in Stow, and the establishment of a
r egional advanced waste treatment plant in the western part of Marl-
borough. The shift to advw*ced waste treatment at Marlborough westerly
will have a positiv, hygienic impact as it viii. rep lace an existing
faulty treatment plant in Wsstborough. The Marlborough wester ly plant
will also augment the Assab•t during low flow, thus diluti ng the river ’s
pollutant s • There ~iU be some negative impact from the large quantit y
of effluent in the evsnt of treatmen t plant failure . The shift to
advanced treatment at Stow will probably have a negligible effect.

In the Concord River Basin , the shift to advanced waste
treatment at Concord Will probably have a positive hygienic impact as
it would probably improve water quali ty. The extension of collection
systems, especially to towns with failing subsurface disposal sya t~~~in the year 2000, will improve the qual ity of water in recreational
areas and drinking water supplies in the Concord Rive r Basin .
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This concept calls for a regional advanced waste treat-
ment plant in Sudbury , Present ly, the Towns of Sudbury and W~~tand are
served by individual subsurface disposal system. The establ ishment of
this advanced plan t vii]. have a positive effect on the pub lic health if
~ dition of a collection system and waste tre atment plant will improve
water qua lity over present conditions • Another thing that must be con-
sidered is the fact that the projected rapid tnc~~ase in population of

• these towns within the next 20 to 30 years may cause development of areas
unsuited for subsurface disposal , and thus cause the need for micipsl
treatment to protect the public health . Final ly, the threat produced

• by an operational failure at a large regional plant must be taken into
anco~mt.

Aquatic Bavironasnt

Assabet River - Same as Concept 1.

Swibury River - Impacts of a treatment plan t to be buil t at
Fr.~ingham ióiWWi!iil ar to the impacts described for the Assab.t
Riverj however , becs*ae the Frsmin gbaa plant would be so ar-ge (in
tar-me of discharge), it. dominance of the river system will be even
greater. Otherwise the impacts are the s as Concept 1.

Concord River - Seas as Concept 1.

Ipiwich Rivet - Seas as Concept 1.

- Sea. as Concept I.

C~~~1as liver - The upper berm will be the sam. as described
in cceospt t~~~~~~~~~

8cm. negative snvirocmsn tal impact ~~~ be expected from the
diaclmrge of sis.ab].. treatment plant *t D..~~~~ It however, the treat-
ment ineledu a hi* degree of nutrient re.wsl, the considerable aug.

tatios of river flow by cleaner water could b.c~~~ a positive benefit
of this plant.

The treatment plant pzcpo.ed far Watertown should be built
below Watertown l~a. 0i trest.snt lsvela would be required since the
effl~w~t vould os fl owing into ubat is essentl&liy a lake and ii no

• lougsr a stream.

• The installation of two treatment plants , with
• the upstream a greeter IwantIty of vut.vntu, would,

from a I~~rolegioa1 st dpmisi , pro ,id. flow s’i1gsentstton that should be
bemef islet to this stream, oomsid.rimg Ito peesat di.4.~tj,e upstream
flow. Mologiastly there should be .~~ aUght positive impact .
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North River - Same as Concept 1.

Ocean Di~charges - Same as Concept 1.

Hygienic Considerations

Coastal i~rea s

Essential ly the same as Concept 1. *

Inland Streams

Charles River - The upper Charles Basin would have the
same impacts as Concept 1. This Concept proposes regional advanced
waste treatment plant s at Watertown and Dedham . Discharges of effluents
at these location s may have a negative effect on the water quality,
however , this may also depend on the assimilative capacity of the stream.
Negative impacts may also result in the event of treatment plant failures.
Again other sources of pollution must be considered.

t’~stic River - Same as Concept 1.

Neponset River - The lower portion of the Neponset River
is presently polluted by urban runoff end the coshined sewers of Boston .
Industrial discharges have severely degraded the quality of the water in
years past , although all industries are presently being connected to the
Metropolitan Sewage District. Concept 2 proposes two advanced waste
treatment plants with the upstream plant discharging the large quantity.
There may be a slight negative chang e in the water quality downstre am
depending on the ability of the river to assimilate added waste s. The
treatment plan t upstrea m may cause an improvement in water quality end
a positive impact on sanitary conditions due to a~~mentation of low flow
and the dilution of any polluting substances .

The SUASCO - The impact on this river basin will be the
same as Concept I with the exception of the advanced waste treatment
plant in ?raminghaa. Such a large treatment facility may have some
negative pchlic health impact due to localized discharge of large
quantities of effluent, and the increased hazard in the event of treat-
ment plant failure .

Conc~~~~3

Aquatic F~virocment

Aseabet River - S ine as Concept 1.

Sudbwy River - Same as Concept I .

Concord River - Same as Concept 1.
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Ipswich River - Same as Concept 1.

)tystic River - Sane as Concept 1..

Charles River - Dischar ging all of the wastewat er fr-cu the
Charles River Watershed to Nut Islan d would cause a substantial reduction
in river flow, accompanied by a reduction in suitable habitat for aquatic

• life.

Nepcnset River - Same as Concept I.

North River - Bane as Concept 1.

Ocean Discharges - Same as Concept 1.

Hygienic Considerations

Coastal Areas

Essentially the seas as Concept 1..

Inland Streame

Charles River - Concept 3, which proposes discharging
all of the wastewater fr-cia the Charles River Basin to Nut Island would
have a negative impact on water quality and sanitary conditions of the
Upper Charles River Basin Area . The rest of the Charles River Basin
will have the sane impact as Concept I.

- Seas as Concept 1.

N.ponset River - Same as Concept I,

The 8UASCO - Sane as Concept L.

Concept ~4

Aq~uatic Environment

Assabet River - 8am. as Concept I.

S~~~ury River- - Sans as Concept 2.

• Concord River - Same as Concept I.

Lp.wioh River - Sane as Concept I.

• Th. installation of a large treatment plant at
Wch~un wonId~~ èbly benefit the polluted Aberjons River, with respect
to water quality. For ex~~~le, a~~~nis lsvel s on this major tributa ry
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are so high that projected anaonia concentrations in the effluent will
represent a dilution. Biological productivity may increase on the river ,
but the aquatic life present will be of marginal value to mankind.
Fnctors (i.e. illicit discharges ) not considered by the wastewater
mnn~’igement alternates , as presently constituted, will probably continue
to control the environmental destiny of the Mystic River watershed.

Charles River - Same as Concept 2.

Neponset River - Concept h coirbines the two treatment plants
of Concept 2 into one. From an environmental standpoint, local impacts
such as toxicity and eutrophication isould probably be unduly accentuated
by this plan . Both biologically and hydrologically Concept ~4 would be
less desirable than Concept 2.

North River - Same as Concept 1.

Ocean Discharges - Same as Concept 1.

Hygienic Considerations

Coastal Areas

Sane as Concept 1.

Inland Stream

Charles River - Same as Concept 2.

Mystic River - For this river basin, the concept provides
a change in the present status. The Aberj ona River, which flows into
the Mystic is presently polluted by industrial wastes, debris and runoff.
It is also plagued by a serious low flow problem in s~~~ r months • The
bathing areas on the Mystic Lake s are threatened by pollution from the
Aberjona. The Mystic River - is highly polluted from storm drain and
co~~ined sewer overflows , oil spills and wastes from ships . These con-
ditions have great ly degraded areas that could be used for recreation .
The proposed advanced waste treatment plant at Woburn would prob&bly
improve water quality and have positive impact on the Aber-jona by aug-
menting flow and diluting pollutants . The location of an advanced waste
treatment plant in Medfor-d will probably cause negligible changes to
water quality on the Mystic due to lar ge quantities of pollutants from
the other sources mentioned.

The threat of operational failure to the public health
is greatest in this concept .

Neponset River - Concept 14 proposes one large advanced
treatment plant in Canton . This concept y be less desirable than
Concspt 2 due to the larger discharge of effluents at one point. Again
the assimilat ive capacity of the river must be considered .

The SUASCO - Sans as Concept 2.
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Impacts on Aquitic ~~vir~~~ i~t

Assabèt River - Seas as Concipt 1.

Budbury River - As in Concept 1, water - will be diverted from
• the southern portion of the basin which iii]. have essentially neutral

impacts.

• The trans mission of secondary effluent froia the treatment
plants in Sudbury end Concord to the Land application site further
north will. tend to reduce the flow~ in the Sudbury River end conse-
quently reduce the suitable habitat for aquatic life.

Concord River - The addition of highly treated effluent through
the grouadwater- from the land treatment site should be beneficial to the
Concord River.

Ipswich River - Same as Concept 1.

Mystic River - Same as Concept 1.

Charles River - The land treatment systems in the upper basin
should have a net positive impact on the river due to the addition of
the highly treated effluents to the base flow in the s~~~er months.

Neponset River - The addition of highly treated effluent fr om
the land treatment sites in the upper part of the watershed during the
s~~~er months should provide positive benefits to the Neponset River .

North River - Same as Concept 1.

Ocean Discharges - Same as Concept I.

Water Courses Outside the Study Area - The return flows from
the land application sites should provide benefits to the streams through
increase of low flows . This add it ional water would be available for- most
desired uses .

Terrestrial Impacts - The land treatmen t sites will remain as
open space. Production of vegetation on the spray irr igation sites will
be increased . The sites could be converted from forest to cropland . The

• installation of the rapid infiltration sites will cause considerable
• disr uption of the present vegetation . After installat ion, the area will

• be char acteri sed by a series of wet and dry ponds with grass vegetation .

Hygienic Considerations

Coastal Areas - Same as Concept I.

Inland Streams - Within the rivers the hygienic impacts will be
essentially the same as Concept I..

D-ll



Land Application Systems - In assessing the hygienic impacts
of a land application system, the following factors must be consider-ed:

1. The efficiency of the total system in the removal of patho-
gene and harmful chemicals which could potentially con taminate both
ground and surface waters .

2. The threat of contamination of rock and vegetation by residual
pethoc~ena and chemicals .

3. The effectiveness of controls to prevent contamination of
water supplies , recreation ar eas, vegetation and air surrounding the
application site .

All of these factors are accounted for in a property designed and
managed land application system.



I~~acts on Socio-Economic Conditions

Until the four concepts are further developed , it will not be pos-
sible to weigh the activities or objectives created by the concepts that
are sometimes called plan actions against the social and economic con-
ditions in which they are reflected and which are known as impact
categories. A sample of the chart used for this measurement is on
Figure 6.

It is possible to c1~aracte rize anticip ated impacts by examining
the concepts in the light of past experience , and such a discussion
follows.

Population

The concepts were developed to serve the population projected for
these areas in the state and regional planning process. Therefore , they
are not expected to bring about a radical, unanticipat ed change in
population-size . The primary impacts on population will be to influence
both the location of residential development and the relative rates of
development within the area . The residential pattern will, follow the
location of interc eptors . In the case of the centra~.ized concepts, thisimplies that there will be more pressure for residential developmen t (end
thus concentration of population ) in the cent ral portion of the study
area than that of the fringe of the area. Although population growth
will still occur in the out lying areas , it will, be slower wider the
centralized concepts than under the decentralized ones.

Agriculture is not a significant portion of the econo~y in thisregion. Although the trend in farming practices is toward larger-size
operations and fewer faxmers in New England, farms still remain small
compsred to those in other parts of the nation. Due to the limited size
cit agricultural operations and practices, it is believed that either
secondary or advanced waatewater treatment will have very little direct
impact an existing conditions . However , rising property tax rates and
increased property values stimulated by development pressure s may lead
to a decrease in the size and nt~~ er of farms. Since most of the farms
are in the out lying areas, these pressures would be strongest under the
decentralized concepts.

Coamerciat Fisheries

Important ccamsrciat fishing act ivities include the harvesting of
soft-shel l clams end lobsters and fishing for winter flounder - and cod
in Borton Harbor. At the present t ime, most ot the soft-shell clam
flats are classif ied by the State Board of Health as contaminated,
primerily due to sewage wastes in har bor waters . None of the flats are
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open to unrestricted digging and harvested clams must be treated before
the:,’ can be sold. Water pollution also has a mortal effect on the other
aquatic life in the area . It is anticip ated that any of the wastewater-
management concepts will enable greater utilization of these valuable
resources by both increasing the popuintion and nuather of species of
resident fish and reducing the processi ng cost of seafood .

Manufacturing

Manufacturing impacts can be expected to be very limited if regu-
lations are enacted on a nation-wi de basis • If all firms in an indu stry
are simultaneously affected by roughly similar cost factors , particular ly
if these costs are a relttively small proportion of total production
cost, competitive positions of individual firms will be little changed.

However , there are two situatio ns in which industrie s could be
affected by the proposed plans . First , costs of compliance for a
particular firm might be so much higher- than the aver age for the
industry that the firm ’s compet itive position would be worsened.
Second, a firm ’ a current operating position might be so week that it
could not bear the initial changeover costs , even knowning that such
costs could ultimately be passed on. The first situation would certain ly
lead to a toss in profit s, and quite likely to a major cutback or closing.
The second situation would probably lead to plant closing. This impact
would be felt most strongly in areas with existing industry . Generally,
this will not differ among the cnncepts since costs of compliance should
be about the same regardless of the concept employed.

Service Sector

Changes in residential , manufacturing, and recreation activity
will be reflected in an incre ased demand for retail , real estate ,
repair , restau rant and other service activities . In areas where devel-
opmaut and growth ar’s st1—ulsted, the service sector - will benefit ; and
where other activities are diminished , this sector will, also decline .

~~ loyaent

Increased employment may result in the short-ter m f rom construction
end in th. lang-term from increased nufacturing expansion and multi-
plier effects of general devetcpeent impacts. Reduced employment will• occur if marginal plants are forced to shut down. These effects will
probably follow the development pattern stimulated by the wastewater

• I 
negeaent ooncspts.

Personal Ino~~~ and Wealth

The personal income and wealth of a co~~ mity will be affected
most dirsctl.y by changes in property values, tax rates and user charges.
Change. in property values can be attrib uted to four kinds of project
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(1) Increases in the quality of the environment near the improved
water- body attract improved facilities and services .

(2) Areas become more attractive for development because of
availability of services.

(3) The plan requires the removal of existing housing and other
facilities ; the price for those remaining increases because of the
reduction in supply.

(is ) Residences are changed In order to be near the wate;j the
increases in waterfront property prices can be expected to offset by
decreases in prices at former residence sites. /
Impacts on employment end the service sector will also”be important in
determining the shifts in personal income and wealth. These effects
will be felt in varying degrees in all parts of the study area.

Housing

This category refers to destruction of housing and need for
relocation housing due to wastewater management activities. (Uflantici-
pated need for- residential lend will be dealt with in the ana lysis of
impacts on Land Use). The are as that will be affected will depend on
the sites chosen for facilities.

Recreation

Increased recreational opportunities end their secondary economic
impacts on the service sector associated with recreation and tourism
are expected to figure among the most notable benefits of implementing
advanced waatewater treatment systems in the Eastern Massachusetts
Metropolitan Area. Changes in water quality will increase the water -bued
and water- related activities on the riven and harbor shore line. These
inc ‘ude:

Water-based Activities:

1. Swi ing ~. ~onpower Boating
2. Water Skiing 5. Game Fish ing
3. Power Boating 6. General Fishing

Water-related Activities:

1. Picnicking 16 . Camping
2. Hiking 5. Sightseeing
3. Bicycling 6. Horseback ridi ng

Developeen’ of recreation facilities will probably occur increasi ng
recreation accessibi lity. —
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Transportation

Wastewater management activities do not usually have a direct
long-term impact on transportation. An indire ct impact might occur
if population and economic growth is concentrated around the core of
the area . This would make mass transportation more economical and
efficient. The most direct impact would probably be the short-term

• impact of construction of interce ptors end force mains since these follow
and/or cross roads in many towns • There will, be virtually no disr uption
of traffic on Interstate or State Highways since tunneling is required .

• In other areas, construction will be present for up to 1 year. This
~~ create some tie-ups at peak travel times but disruptions can be
minimized through proper t raffic control . It is possible that these
disruptions will have an economic impact if construction take s place
in a c~ meercial area. Thiz~ impact will not very much.

Land Use

A major form of broad-scale environmental impact that often results
from wastewater treatment activities is changes in land use. Plan
actions that will induce long-term changes are collection system and
land modification .

The collection system may stimul.~te growth in areas where develop-
ment was not planned. This results from the provision of basic services
needed to support growth. Once such services are provided to an area ,
additional growth will occur to take advantage of these services .
Conversely, the system may constrain planned development by not providing
services to areas where growth was to be encouraged. Land modification
refers to lend use change resulting either from construction of treatment
facilities or- designation of land areas for land application sites. In
the first case , land use changes might occur because of incompatibility
between a new use (e.g., treatment plant) and existing adjacent uses

• (e.g., residential). Finally, land use changes will occur where large
amounts of land are required for land application in Concept 5 and may
be shifted from one land use category to another.

Again the more centralized concepts will, tend to encourage more
intensive land use of all types around the core area . Development in
other areas will not be stopped but will occur more gradually.

Municipal Services

• Development of new areas will result in increased needs for school,
sanitation services , police and tire protection and other amicipal

• services. Those coawmities where the most development will occur will
have to respond to these increased d nds.



t4uaicipsl Finance

rcperty values are reassessed to correspond to increased
cc use of the lend, highsr .iicip.t revenues can be expected.

new or more inten sive activ ities will require additional
exp - urea for expanded municipal services. The net result can be
ne ;e, particularly if additional demands are made for municipal
se~ ices.
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The Potential Effects of Wastewater Treatment Alternat ives on the
Flow of the Concord Rive r below River Meadow Brook at Lowell ,

Planning for wa stewater treatment in the Sudb u ry -Assabet -
C oncord (SUASCO) River basin include s a lte rnatives for intra-basin
treatment and discharge , out of basin transfe r by sewerage and
additional recharge to the basin fro m extr a t basin sources. Conce rn
has been expressed about the effect of wa stewater diversion on the
stream flow duration of the SUASCO River basin particularl y the
Sudbury River. If future net wate r withdrawals from the ba sin exceed
the present r ate , then the flows of the rive r will be diminis hed. Such
a reduction of flow could cause prob lem. of both aesthetic and hygienic
nature , and these might become serious especially in times of Low
fLow . In orde r to more full y assess the problem , a stud y of flow duration
in the basin was performed . This stud y is simila r to and was mode led
upon Frimpter ’s 1973 USGS open file report , “Groundwater Management
Charles River Basin, Massachu setts. ” This analysis is concerned
only with factors contributing to Low flow cha racteristics of the
Concord River. It doe s not address high fl ow characte r istics or their
impact on the river system.

There are four stream gage stations in the SUASCO River Basin.
These are Bolde r Brook at East BoLton , Naihoba Brook near Acton ,
the Assabe t River at Mayna rd and the Concord River be low River Meadow
Brook in Lowell , MA. The USGS publishes monthly field data computed
and supp lied by the MDC for the basin upstream from Fra ming ham
Reservoir No. 1. These data ar e pub lished as Sudbury R ive r at
Fram ingha rn Center , but are not a product of a gaging operation . The
gage in the Concord Rive r was selected for this anal ysis becaus e it
a lone include s the flow of the basin as a whole . The reported Sudbu ry
records reflect only the operation of the MDC reservoir. The Assabe t
gage does not meas u re hydrologic information in the Frami ugha m-
Ashland area with which we are concer ned. The gages ~t East Bolton
and Acton are of tributaries of the Assabet River. The Sudbury River
comprises only about 40 per cent of the drainage area of the Concord
River gage and thus the Concord gage does not accuratel y reflect the
Sudbur y River.

The Concord River gage has a drainage area of 405 square miles
which includes part or all of 24 communIties. Figure 1 is the flow
duration curve for the Concord River below River Meadow Brook in
the City of LoweLL , MA for the period of record 1936-1970.
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Table I Lists the 24 com m unities under consideration along with
the folLowing information:

a . Estimated L970 average daiL y water demand or safe yield - (mgd)
b . Estimated 2000 average daiLy water demand - (mgd)
c. Increase in ave rage daily water demand 1970 to 2000 - (mgd)
d. Increase in average daily water demand 1970 to 2000 - (cfs)
e. 1970 source of water supp ly (in or out of ba sin) - ref “Projected

Needs and Current Proposals for Water and Sewer Facilities ” MAPC
f. Most likely source of future water supp ly (in or out of basin) -

ref “Alternat lye Regional Water Supply Systems for the Boston Metro-
poli tan A rea ” - MAPC News Staff

g. Most like ly sewer discha rge point (in or out of basin) in 2000
h. Estimated 2000 sewerage discharge out of basin in excess of

1970 - (mgd)

From 1970 to 2000 , the ave rage daily water dema nd over present
use or safe yield wilt increase 57 cfa in the 24 communities. If it is
assume d that all inc reased demands are met from groundwate r within
t he basin , that no additiona l water is imported into the basin and that
alL of this increaseJ demdnd is sewered out of the ba sin , the n there is
a good probability that the flow of the Concord at Lowell wouLd approach
ze ro approximatel y 5 . 5 per cent of the time of 20 days out of the year in
2000. This conc lusion is based upon the fact that in 1970 , according to
the flow duration curve in Figure 1, the flow wa s equal to or less than
57 cfa for 5 . 5 per cent of the time . If we consider th at the maximum
monthL y demand is 1. 2 times the average and that occurs during Low
flow pe riod , then the flow of the Concord during an average year would
aplroach zero for approximatel y 31 days.

These projections , howeve r , are unrealistically extreme because
the assumption that no additional water wit-I be imported to the basin is
incorrect. Study of future water supp ly plans for the communities in
the basin show that while some towns will , in fact , derive their water
from within the basin and sewer it out of the basin , t hese constitute
the exception rathe r than the rule. Table I lists figures for present
and projected transfer rates of water in and out of the basin by community.

Of the twenty-four communities listed in Table I , fifteen of them
will either meet their future demand s from within the basin and sewer
that back to the basin or wiLL Import their water from outs ide the
basin. Since these towns are ne Ither exporting nor importing any net
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~uantit y of wate r , they have no effect on the overall pr ojected
cha n ge in water  balance of the basin and thus can effectiv el y be ignored
in t his kind of flow regiment forecast .  The remaining nine communities
have future p lans which wilt  result  in a net t ransfer  of wate r either
in or out of the basin.

t In this projection for the year 2000 , three towns will draw water
from the bas in and sewer it out. Ashland , Ho~kinton , and Natick will
trans fer out of the ba sin amounts of I . 3~ mgd , 1. 64 mgd , and 1. 99 mgd
respective ly a bove that curr ent ly bein g sewered out , giving a total in-
crea se d export of wate r in 2000 of 4. 96 mgd or 7.67 cfs. Six towns
by 2000 will be importing wate r to the basin in order to meet needs in
excess of current  supp ly or safe yield and will be sewering this excess
into the ba sin. The Towns of Acton (2. 06 mgd), Concord ( .07  mgd),
Litt leton ( .6 9  mgd), Marlborough (one-half of the community - 2 . 71 mgd),
Maynard (1. 75 mgd), and Shrewsb ury (1. 83 mgd) will collectively
transfe r 9. Il mgd or 14. 1 cfs into the basin.

In summa ry, plans for water use and supp ly for the yea r 2000 ca ll
for fifteen towns to have no net import or export of wate r , three towns
to export a total of 4. 96 mgd or 7. 67 cfs , and six town s to imp~~t a
total of 9. I L mgd or 14. 1 cfs . The resuLt of these transfer s is a net
import of 4. 15 mgd or 6. 42 cfs . Based upon these projections , it can
be predicted tha t In 1000 , the flow of the Concord River will , on the
avera ge , be slightly higher than at presen t.

The precedi ng discussion is based upon an analysis of low flow
only. The assum ption might become invalid if the high fLow reg ime
of the basin is chan ged significantl y. The analys is also does not take
into effect the low flow augmentation storage prov ided in the PL 566
reservoir in the headwate rs of the Assabet River in Westb oro ugh.

It is noted tha t this ana lysis could not be performed for the Sudbury
River , which was the area of concern, because no gage exists on the

• Sudbury River . Accuracy of future studies and projection. would be
greatly enhanced by the instaLlation of a gaging station on the Sud bury

• River at or near the Saxonville Dam in North Framingham. The United
States Geological Surve y has made a preliminary estimate that suc h a
gage would cost $4000 plus $3000 annual operation expense.
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SUMMARY

Bosto n Harbor-Eastern Massachusetts Metropolitan Area

Wastewater Management Stud y

January 1975

Foreword

Thi s summary is intended to provide a brief synopsis of the current
status of the study. The Technical Subcommittee on Boston Harbo r , which
is overseeing the study , has reached recommendations about treatment
systems for the future wastewater flow s of 60 metrop olitan area commun-
ities. The recommendations reflect a consensus of the agencies on the
subcommittee , which has been working together for nearly two and One half
yea r s , and a citizens ’ com m ittee representin g a variety of local interests.

Stud y accomp lishments to date includ e population and employment pro-
jections that were used to develop five different waste water management
conce pts. After the envi ronmenta l, social , economic and visual-cultural
impacts were analyzed and evaluated , the five concepts were narrowed to
specific alte rnative s fro m which the recommendati ons were taken.

The recommendations , needless to say , are not final decisions. They
are subject to public review and presentation to Federal , state and local
policymaker s for further action. In the coming month s, the subcommittee
will be examining cost allocation and construction priorities as well as
institutional arrangements for financing and operating the systems. All
this info rmation will be made public.

The January public meetings in Wobu rn , Needha mn , Canton and Quincy
represent the third set of public presentations about the study. The other
meetings were held in November 1973 and May 1974. In addition , there
have been informal meetings with local officials a. the study progressed.

Agencies represente d on the subcommittee are the Metrop olitan Dis -
trict Commission (MDC) as chairm an , the U. S. A rmy Corps of Engineers ,

• the U. S. Environmental Protection Agency, the Common wealth’ s Department
of Public Health , Division of Water Pollution Control and Resource Manage-
ment Policy Council , and the Metropolitan A rea Planning Council.
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Recomn~ .end~ tions

Overview. There ar e 109 cities and towns in the study area including
43 that a re members of the MDC administered Metrop olitan Sewerage
District (MSD). The subcommittee has endorsed a moderately decentralized
treatment system for the MSD. This would be done by main taining the ser-
vice area of the Deer Island Sewage Treat ment Plant , reducing the service
area of the Nut Island Plant , and serving outlying communities with regional
tr eatment plants . The recommended treatm ent systems encompass 60 com-
munities in the study area .

The recommendations are based on secondary treatment for wast ewater
discharg ed into Bostbn Ha rbor and advanced treatment at inland plants di s-
charging into rivers. Toxic and highly-polluted Industrial wastes will be
subject to removal at the ir sources. Alternati ve strategies for controlling
combined sewer overflow. , a majo r source of pollution in the Boston Harbor
drainage area are being prop osed.

The proposed regional waate wate r treatme nt system. are described in
the following pages .

Bosto n Harbor: The present pri mary treatment plan t at Deer Island
would be upgraded to secondary tre atment to handle antici pated average
flows of 380 million gallons per day (mgd) in the year 2000. The Nut
Island Treatment Plant would also be expanded and upgraded to handle
the anticipated year 2000 average flow of 120 ingd. These facilities are
presentl y designed for 343 mgd and 112 mgd respectively . Slud ge produced
at the treatment plants would be incinerated , thereb y eliminating the dis-
charge of slud ge to the harbor. These improvements would benefit ove r all
wate r quality and hel p safegua rd public health , especially at recreational
areas. It should be noted that the restoration of Boston Harbor water
quality will depend upon abating several other sources of pollution , pa r-
ticularl y the overflows of combined sewers.

Neponset River: An advanced treatment facility would be located in
the Canton area. It would treat approximately 30 mgd in the year 2000
and serve Canton, Norwood, Walpole, Sharon and Stoughton. This facility
would reduce the service area of the Nut Island plant and keep reclaimed
wastewate r as far upstream in the Neponset River basis as possible. The
highly treated effluent should help improve flow in the Nepons.t River ,
especially in dry s~anmner months .

Charles River: An advanced treatment facility would be situated in the
Wellesley area to serve the Towns of Wellesley, Fr amingham , Ashland ,
Hopkinton , Natick and Southbo roug h and parts of Dover and She rborn when
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• local sewer systems are built. This facility would red uce flows to the Nut
Island plant by an estimated 30 mgd in the year 2000. The additional flows
of clean water to the river will be vital to wate r qual ity during dry seasons.
Preparations for wastewater treatment systems in the Milford , Medfie ld
and Med way areas are underway in various stages. The elimination of
nonpoint and other sources of pollution also will be critical in achieving
improve d water quality in the Charles River.

Aberjona River: An advanced t reatment plant of approximately ti o
mgd in the Wobu rn area is under consideration to serve the special purpose
of increasing flows in the Aberjona River during the summer months . Other
means of providing low-flow augmentation for the Aberjona Rive r will be in-
vestigated to determine the most cost-effective mean s of providing the
additional flow.

Cost Estimates

The estimated capital costs for these treatment facilities and accom-
panying interceptors and pumping stations is $735 million. The Federal
Wa te r Pollution Control Act Amendments of 1972 (P. L. 92-500) provide
75 percent Federal funding and the state will contribute 15 percent , leaving
a local share of 10 percent or $73. 5 million. Annual operat ion and main-
tenance costs are expected to total $29 million. A breakdown of costs is shown
on Tabl e 1. Work is now underway to determine local cost allocations and
financing alternatives.

Stream Flow Compariso ns

Tabl e 2 offers var ious flow comparisons in the three rivers . The
effluent from the advanced treatment facilities will dominate the rive rs at
time s of extreme low flow. In no case will the facilities cause or aggravate
flood conditions significantl y.
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f TABLE I

RECCI4MENDED TREATMENT FACILITIES

Year 2000 costs ($ m illions) Additions].
Average Capital , Lend

Flow (mgd ) plants , interceptors Operation Area
Location yr. 2000 & puaping stations & )~ intenance Needed

(acres )
Deer Island) 378 523 16Nut Island ) 120 19

canton * 30 79 14.9 25

Vellesley* 30 87 14.9 25

Woburn 2* * * *

Milford Ii 14 0.9 1 4 6

)~ dway 12 29 ]..14 8.5

Medfield 14 13 0.9

TOTAL 735 29

Federal &
State Grants 661.5 0

Local Share 73.5 29

* ~hider Study
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