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1.0 INTRODUCTION AND SUMMARY

1.1 Introduction

This report is the final version of the socio-economic impact
assessment component of the Boston Harbor-Eastern Massachusetts Metropolitan

Area (EMMA) Wastewater Management Study. prepared through the New England

Division of the U.S. Army Corps of Engineers by Abt Associates Inc. under
Contract No. DACW-74-C~0068. An earlier draft version of this report was
reviewed by the Technical Subcommittee responsible for the overall study,
and appropriate changes and additions were made to the draft based on the
Subcommittee's recommendations.

The main body of the report is organized into nine substantive
chapters, corresponding to specific requirements contained in the contract
Scope of Work:

Socio-economic Conditions: Current and Project?g)

Land Us%)

Housinqj

Industrial Activity,

Recreational Opportunit!;

Commercial Activitx)

Agriculture and Forestrg}

Municipal Finance)

Employment and Income}

This format represents several departures from the original
Scope of Work which should be noted. First, for analytical purposes, the
two impact categories of Population and Housing were combined into a
single category because of their closely related nature. Second, the
impact category of Fish and Wildlife was dropped by mutual agreement with
the Corps of Engineers as this area was being covered by another contractor.
Third, in many cases it was not possible to distinguish usefully between
short and long term impacts which would result from the proposed engineering
concepts and thus these were discussed together under each substantive
heading. Finally, given that no specific sites were ever identified for
either treatment plants, interceptors or land application, it did not prove




feasible to identify and discuss short-term impacts in the required areas
of educational opportunity, transportation, security and community image.

In most instances, site-specific land use conflicts being the
principal exception, the analysis of socio-economic impacts in the EMMA
Study Area was deliberately limited to those 59 communities where the
proposed treatment solution differed across the five engineering concepts.
Fifty other communities which would be served by peripheral systems which
did not differ across concepts were not dealt with at any length. The basic
rationale for this approach, agreed to by the Corps of Engineers, was to
enable the study to focus on the differential impacts associated with the
five engineering concepts at issue. The ultimate output of the Boston
Harbor-Eastern Massachusetts Metropolitan Area Wastewater Management Study
was intended to be a choice among alternative engineering solutions, either
in their present or some revised form. Therefore, the focus on just those
communities where the engineers saw possible alternative solutions
represented a pragmatic decision to allocate scarce analytic resources where
the payoff in terms of input useful to decision-makers would be the greatest.
Also as a practical matter, the option to perform analysis of the "without
project" case was effectively foreclosed to Abt Associates at the outset
of the study by the decision of Metcalf and Eddy and the Metropolitan
Area Planning Council to limit their runs of the EMPIRIC activity allocation
model to just those which assumed given sewerage and treatment needs.

A final section in this Introduction and Summary chapter has
been added to reflect the subsequent recommendation of the Technical
Subcommittee that a regional treatment plant be constructed at Wellesley.
All of Abt Associates' judgements on the Mid-Charles plant are contained in
this one section. The analysis in the principal substantive chapters
remains limited to the initial set of five engineering concepts proposed
at the beginning of the study.

1.2 Summary of Major Findingc and Conclusions
Impacts of Treatment Facilities

1. Because 8o many of the treatment plants proposed are common
to all five engineering concepts, differential impacts on local




land use are not substantial. Expectably, concepts 4 and 5,
being the most decentralized, involve the greatest number of
conflicts, while concept 3 causes the least conflict since
it calls for the smallest number of plants to be constructed
or expanded.

2. This very preliminary inspection of potential land use con-
flicts should be interpreted only as a first step suggesting
where further investigation of suitable sites or site mitiga-
tion measures should be undertaken, rather than be used as a
basis for evaluating the different concepts; it may well be
that alternate sites could be found that avoid the conflicts
identified, or that adequate site screening, for example, could
be provided where adjacent land uses appear to be infringed

upon.

é Impacts of Land Application Sites

1. In general, the towns involved in concept 5 have a relatively
abundant supply of vacant land capable of being developed with
on-site sewage disposal systems, and these communities are not
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] experiencing pressures for rapid development; consequently,

ﬁ future growth, including recreation needs, should not be con-
: strained by allocation of the proposed acreages to effluent
disposal.

2. The majority of selected disposal sites are quite remote from

; existing and planned development centers. Land affected that
is now privately owned would be expected in most cases either
to remain as open space or to develop only very gradually.

3. Potentially adverse impacts of major importance that will re-
quire further technical assessment before conclusions can be
reached are: (a) possible contamination of existing aquifers




as the result of a large-scale application of incompletely
treated effluent, and (b) possible damage to numerous cranberry
bogs from nutrients contained in the effluent and potential
drainage problems associated with the application of large

volumes of effluent on nearby land.

Impacts of New Interceptors

1.

4.

With the exception of the Upper Charles and the Hopkinton-
Marlborough-Southborough sub-areas, the proposed interceptors
do not differ across concepts and thus do not lend to differen-

tial impacts.

In the Upper Charles River sub-area, the impact of the pro-
posed interceptors is not expected to be great in terms of
major land use changes. A large proportion of the areas pro-
posed for sewering are already-developed older residential
areas, and the demand for new industrial and commercial sites
in the sub-area is not great. Gradual growth of population
and residential acreage in the sub-area would be expected in
any case since much of the sub~area is suitable for on-site
sewage disposal. The principal exception seems to be Medfield,
which generally has soils unsuitable for on-site disposal and
which is projected to have the largest growth of any Town in
the sub-region, 1970-1990, assuming development of future

sewerage systems.

The Towns in the Upper Charles sub-area have extensive swamps
and wetlands from which the headwaters of the River arise.
Some of the areas proposed for future sewerage appear to en-

croach on these wetlands.

In addition, gradual development of the Upper Charles River

Basin, regardless of sewer interceptors, will significantly

reduce forested acreage in this sub-area, with potential ef-
fects upon run-off into the Charles.
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5. Location of the interceptors along the Charles River (to
different degrees under different Concept plans) will tend
to encourage higher intensity uses to concentrate in this
corridor.

5 6. Relative to the Upper Charles sub-area, the Hopkinton-
Marlborough-Southborough sub-area is in a more rapidly

. growing part of the State. Expanding sewer capacity here
therefore has a much greater potential for "triggering"
further development. Ashland and Framingham are expected
to grow rapidly in the 1970-90 period. However, these
communities are already tied into the existing MDC system,
so the impact of the proposed new interceptors will be
limited to concentrating this potential growth in the
interceptor corridors. The greatest potential change
attributable directly to the proposed new interceptors
could come in Hopkinton, which had no existing system in
1970.

7. A number of "external" impacts have also been identified,
including continued enhancement of downstream riverbanks
for future development as the “"clean-up" of the river
continﬁes; the probable continued trend toward lower
densities in the core area as the concomitant of further
suburban growth; and the possibilities of "opportunities
foregone" as the result of the adoption of any of the

proposed Concept plans.

Housing
1. In relative unsewered areas which lie in rapid growth

corridors, such as Westborough and Hopkinton, the potential
impact upon residential growth can be large. The new
interceptors could exercise a "triggering"” effect upon
future residential development. The same effect can occur
in Marlborough and Framingham as capacity is upgraded,

even though these communities already have substantial
systems.




2. In an area experiencing less rapid growth, the Upper Charles
River sub-area, sewering will upgrade the quality of
existing residential areas and contribute to improved
community health over the long run, but will have less of
an effect upon triggering growth. (Much of the expected
growth in this area is attributable to one-family units
with on-site sewage disposal.)

3. Local zoning and other policies will have a greater influence
with regard to growth, new construction, and low-and-moderate
income housing than presence or absence of sewer interceptors
per se. However, availability of sewerage will probably
mitigate to some extent the weight of this reason for not
constructing new low and moderate income housing.

4. In the long term, extension of sewer interceptors tends
to make suburban areas more suitable for continued residential
development. The causality of this relationship also
operates in the other direction, however; i.e., continuing
residential development in suburban areas eventually results
in population and political strength in these areas which
in turn can increase the probability that sewers will be
built. Each proposed extension is therefore only one step

in a continuing process of incremental development.

Industrial Activity

1. Five industry categories in the EMMA study area will bear
the major burden of industrial costs associated with
implementing any of the five proposed engineering concepts:
paper, metals, chemicals, textiles, and food processing.
Major discharges (more than 50KGD) in these categories
currentl} account for 55,500 jobs.

2. Estimated percentage increases in product prices which
would be attributable to added treatment costs in these
industry categories are relatively low (less than 1%), except
for paper products where it could be as high as 8.6%.
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The resulting estimate of the maximum number of 1977 jobs
which would be lost because of the additional costs of
wastewater treatment to these industries is also low, 155
jobs.

Given the roughly comparable total costs of the five engi-
neering concepts, the analysis cannot usefully discriminate
among them regarding industrial job losses. 'If a preference
ordering is called for, the only reasonable one would be one

based on total costs.

Recreation

Impacts on recreational opportunity associated with the five
proposed engineering concepts will be largely the result of

(a) changes in water quality and (b) acquisition of land for
waste treatment and disposal sites.

Certain positive water-oriented recreation impacts will result
from implementation of any one of the five concepts, either be-
cause of common elements contained in them or separate actions
independently planned. These will occur in Boston Harbor, the
North and South coastal areas, and in the Assabet and Concord
River basins.

Between the two centralized water-oriented concepts (1,3), on
balance concept 1 should be preferred on recreational grounds
‘because of positive water quality impacts in the Upper Charles
basin.

Between concept 4 and thg water-ciriented portion of concept 5,
the latter configuration should be preferred on recreation
grounds because of its avoidance of negative water quality im-
pacts in the Sudbury River basin.
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The basic recreational trade-off between the two water-oriented
decentralized concepts (2,4) involves differential impacts in
the Mystic and Neponset River basins. The strongly positive
impact of concept 4 on water quality in the Aberjona River would,
on balance, appear to make concept 4 preferable from the stand-

point of recreational opportunity (subject to item 4 above).

Proposed treatment plant sites at Medford (concepts 4,5), North
Canton (concept 2) and Sudbury (all five concepts) conflict

directly with existing recreational open space uses.

Taking of land for land application sites in southeastern
Massachusetts under concept 5 could have a major negative impact
on recreation opportunity, the major unknown being the effect

of spray irrigation in Myles Standish and Freetown-Fall River
State Forests on public attitudes toward use of these recreational

facilities.

Commercial Activity

30

The major commercial activities which potentially will be
affected by the proposed engineering alternatives are shell

fishing and recreation-related supply and support businesses.

No data are available to support detailed analysis of the
impact of uncertain water quality changes on the demand for
recreation-related commercial services. The only reasonable
conclusion would be that such businesses will gain from im-
provements in EMMA area water quality, in some general bit

of unspecified manner.

The most serious pollution of coastal waters (not including
Boston Inner Harbor) comes from towns which currently discharge
raw sewage directly into the ocean, such as Gloucester, Essex
and Hull. Changeover to secondary treatment in these towns
will result in a substantial decrease in concentrations of
hazardous substances and thus to a decreased health hazard

to shellfish areas.
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5.

Proposed improvements in collection systems in those faster-
growing towns adjacent to North and South Shore shellfishing
areas should reinforce the anticipated improvements in coastal

water quality and help prevent future contamination.

The economic value to commercial fisheries of pollution re-
duction cannot be estimated precisely due to lack of current
data. Anticipated water quality changes may or may not lead

to lifting of existing public health restrictions on harvesting.
Furthermore, the extent to which the potential benefit may be
realizable will depend on market factors such as possible
existing over-supply on the one hand and rising prices of

competitive food products on the other.

Agriculture and Forestry

1.

Concept 5 is the only one of the proposed engineering options
which could lead to appreciable impact on agriculture.

The combined impact of the nitrogen "subsidy" involved in
spray irrigation and the resulting increase in the produc-
tivity of the affected land for forage crops could have a
market value of approximately $1.6 million to private farmers.

A secondary impact of spray irrigation, as yet of unknown di-
mensions, could be to adversely affect cranberry growing areas
near proposed application sites.

It is not possible to place an economic value on the potential

impact of spray irrigation of secondarily treated effluent

on forested lands in southeastern Massachusetts because of

the inconclusive nature of the scientific evidence available.




Municipal Finance

1. The total capital costs of the four water-oriented concepts
are roughly comparable, the spread from lowest (Concept 1)
to highest (Concept &) being only $99 million, or 14%.

2. The projected impacts of capital costs on current property tax
rates are nominal across all five concepts. The average tax
rate increase associated with the highest cost concept is still
less than 1%.

3. Annual operations and maintenance costs are essentially the same
for the two céntralized concepts (1, 3) and the land disposal
option (5). The two decentralized concepts (2,4) are both more
than twice as expensive for O&M as these first three.

4. The impacts of annual O&M costs will be substantial under all
five concepts, and will'represent a heavy additional burden for
individual communities. For concept 3, which has the lowest
annual O&M costs, the average increase in the O&M assessment for
the 41 current MSD member communities over that for FY 1973
would be 108%. Under the concept with the highest annual O&M

costs, concept 4, this average increase over FY 1973 jumps to
453%.

5. Allocating the full costs of satellite plants to just the com-
munities they directly serve would unfairly burden these commu-
nities by ignoring the dollar value of their previous investments
in Deer and Nut Islands. Furthermore, this approach would lead
to ruinous increases in annual O&M assessments for satellite
communities, on the order of 700 to 1200%.

10
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6.

7.

From a least-cost standpoint appropriate to municipal finance,
concept 1 is the preferred engineering solution. It combines
capital and O&M cost savings to the greatest extent attainable
under the five concepts proposed.

Next most preferred are concepts 3 and 5. They entail capital
expenditures $94 million higher than concept 2, but the differen-
tial impact on tax rates is nominal while the annual 0O&M cost
savings over concept 2 are substantial. As between concepts

3 and 5, concept 3 is preferred on the basis of a slightly

greater O&M cost saving.

The two decentralized concepts (2,4) are the most expensive
and hence the leyst preferred. Of these two, concept 2 is

preferable to concept 4 on the basis of overall costs.

The MDC should be enabled to continue allocating annual capital
and O&M costs to its member communities on a region-wide basis
rather than at the individual facility level.

Employment and Income

1.

2.

The proposed engineering concepts can potentially affect in-
come and employment through a variety of channels, including
construction jobs, plant O&M employment, industrial jobs,

recreation-based commercial employment, agricultural income,

and municipal taxes.

No clear pattern regarding an overall preference ordering
among the fi~e concepts can be detected by examining these
individual partial impacts. The decentralized options maxi-
mize the direct employment benefits. The centralized options
minimize the fiscal impact on local taxes and hence, personal
incomes. Other impacts, with the exception of agricultural

11




income, either do not discriminate among options or rest on
such shaky data as to be of doubtful utility for making

choices.

On balance, the impacts on municipal finance would appear to
be relatively the strongest as they affect income and thus
Concepts 1 and 3 are preferred, followed by Concepts 5, 2 and
then 4. .

12




1.3 Qualitative Ranking of Engineering Concepts

Consistent with the approach taken by the engineering and other
impact assessment contractors associated with the EMMA Wastewater Management
study, this section presents an overall qualitative rating of the five en-
gineering concepts based on their impacts in the individual assessment cate-

gories. These ratings are summarized below in Table 1.1.

Table 1.1
Qualitative Ranking of Concepts

Concepts

1 2 3 4 5
Land Use 2 3 1 4 5
Population and Housing [ NO DIFFERENCE ]
Industrial Activity 1 4 2 5 3.
Recreational Opportunity 1l 4 5 3 2
Commercial Activity 1 4 5 3 2
Agriculture and Forestry [ NO DIFFERENCE ] 1
Municipal Finance and Services 1 4 2 5 3
Employment and Income 1 4 2 5 3

The ranking on Land Use is based on the number of instances where
a proposed treatment plant site conflicts with an existing or planned use.
Clearly, the selection of this measure for ranking purposes tends to favor
centralized over decentralized options because of the smaller number of
treatment plants proposed. Land use issues involving either proposed land
application sites or new interceptors simply did not provide any bases for

preferring one concept over another.

The "no difference" ranking on Population and Housing simply

reflects the fact that, with two exceptions, planned interceptor corridors
do not differ across concepts.

13




Since the major industrial impacts will come from increased costs

due to industrial cost recovery, pretreatment, and the industrial shares of
construction and O&M costs, the ranking here is based on minimizing the
combined impact of the construction and O&M costs, as developed by the
engineering contractors. This does not mean that concepts are ranked by
total costs. Concept 3 costs more than Concept 2, but because of the
differences in funding arrangements regarding construction and O&M the cost

impact of Concept 3 is less than that of Concept 2.

The ranking for Recreational Opportunity is based on a conserva-

tive approach which miniimizes the number of unfavorable impacts on stream
water quality due to the individual concepts. Under this approach, a pre-
ponderance of "no effects" is preferable to one or two strongly positive
impacts associated with a similar or greater number of negative impacts.

Commercial Activity impacts are next to impossible to differentiate

across concepts. This was certainly true with commercial shell fishing.

The ranking shown here is keyed to recreation-related supply and support
activities, which in turn are assumed to be directly related to the differen-
tial impacts on recreational opportunity.

Concept 5 is the only one of the proposed engineering options which
would have any demonstrable impact on Agriculture. It would lead to an in-
crease in gross farm income due to increased production of forage crops on
lands affected by spray irrigation. No differential impacts on forest
land could be identified.

Similar to the situation for industrial discharges, the major im-
pact on Municipal Finance and Services will come from the combined impact
of the construction and O&M cost burden on local municipal budgets. Accordingly,
the concepts are again ranked so as to minimize this combined construction
and O&M cost impact.

Finally, the overall impact on Income and Employment is necessarily
an accumulation of related partial impacts on industrial employment, commer-
cial jobs, farm income, and personal and corporate taxes. Since the impact
on personal and corporate taxes was by far the most sizeable and easily
differentiable across concepts, this category was ranked like Industrial

Activity and Municipal Finance, on the basis of combined construction and
O&M costs.
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1.4 Middle Charles Area Treatment Plant

Subsequent to the main analysis performed by Abt Associates as
a part of this study, the Technical Sub-Committee for the Boston Harbor-
Eastern Massachusetts Metropolitan Area Study has recommended adoption of
a modified version of concept 1, which would include an advanced treatment
plant in the Middle Charles Area. This section briefly discusses the
modified concept as an alternative to the five engineering concepts orig-
inally put forward.

The capital cost of the modified plan would be $735 million, which
would make it slightly more expensive than concepts 1 and 2 but still less
than 3, 4 or 5. The capital cost differences, however, are small to begin
with and when federal and state construction subsidies are taken into
account, the differences in the annual cost of the local share across all
the concepts are minimal. The modified concept involving the Mid-Charles
plant will cost $650,000 more a year in debt service than the least cost
concept.

Annual operation and maintenance costs for the modified concept
would be $29 million. This would represent a considerable annual cost
saving over either of the other decentralized approaches, concepts 2 and
4, where operation and maintenance costs would be $39 million and $47
million respectively. Since operation and maintenance costs are borne
entirely at the local level, this aspect would definitely make the modified
concept more attractive than concepts 2 and 4 given that some degree of
decentralization is desirable on non-cost grounds.

The additional flows of clean water (30 MGD) to the Charles River
represented by the proposed plant will be extremely important to main-
taining water quality in that basin during dry periods. The principal

15




recreation benefit will be to boaters and canoeists in terms of sufficient
flows to enable them to enjoy use of the river at these times. Without
the augmented flow, there would likely be extensive development of marsh
into the present river channel thereby obstructing boat passage through
what is otherwise a fairly attractive reach.

In summary, concept 1 as modified by the Technical Sub-Committee
achieves the benefits of limited decentralization at about the same local
capital cost but at significantly lower annual operation and maintenance
costs than either of the initial decentralized options. It provides for
increased flows in a stretch of the Charles River threatened by perennial
low flow conditions and, as distinguished from concepts 2 and 4 which both
involved a plant further downstream on the Charles at Dedham, it affords

better opportunities for reaeration than do downstream reaches.

16
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2.0 SOCIO-ECONOMIC CONDITIONS: CURRENT AND PROJECTED

The purpose of this chapter is to provide a brief description
of current and projected socio-economic conditions in the Eastern
Massachusetts Metropolitan Area (EMMA) as they relate to water quality
management. The map which appears on the following page outlines the
boundaries of the EMMA Study Area; for ease of presentation of data it
further distinguishes among the Boston "core" area, the inner suburbs
and the outer suburbs. Data is provided on population, employment,
income, land use and recreation. This chapter is not intended to be
exhaustive on these subjects, but merely to establish the needed base-
line for the analytic chapters which follow. For a more detailed
description and projection of socio-economic conditions in the EMMA
area, the reader is referred to the 1973 Planning Study prepared
jointly by Metcalf and Eddy and the Metropolitan Area Planning Council.

2.1 Population

*

Table 2.1 below illustrates the basic demographic changes
which took place in the EMMA Study area over the decade of the 1960°'s.
The pattern was one of population loss in the Boston core area
accompanied by moderate growth on the ring of close-in, already well-
developed suburbs and dramatic gains in the outlying suburban areas.
This pattern is consistent with national trends and was re-inforced
in part by major circumferential highway development in the area which

made suburban areas more accessible to Boston.

17
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TABLE 2.1

1960-1970 POPULATION CHANGES

Population % Change

EMMA Study Area Totals

1960 2,847,943

1970 3,129,228 + 9.9
Core Area

1960 1,031,744

1970 961,476 - 6.8
Inner Suburbs

1960 1,257,879

1970 2 1,368,467 + 8.8
Outer Suburbs

1960 558,320

1970 799, 285 +43.2

Source: Metcalf and Eddy Planning Study
Appendix L

Table 2.2 shows the Metcalf and Eddy projections for population
growth and distribution in the Study Area for three points'in the future,
the years 1990, 2020 and 2050. For at least the 1970-1990 period,
current trends are projected to continue. The overall population
increase will be around 15%, with the core area continuing to lose
population to the inner and especially the outer suburbs. Over the
longer run the core and inner suburban areas are expected to stabilize
at slightly higher levels, while the outer suburbs catch up with and
then outstrip the inner suburbs as the dominant area.
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.2 Employment

The entire Eastern Massachusetts Metropolitan Area is in the
midst of a transition from primarily a manufacturing to a service-
oriented economy. Table 2.3 shows the dimensions of the employment
shifts which took place over the decade of the 1960's. For maximum
relevance to water quality concerns, the employment categories used
are based on water use characteristics. Dry, Wet and Very Wet
manufacturing relates to specific 2-digit SIC categories which require
little, moderate, or heavy use of process water, respectively;
Industrial Non-Manufacturing includes agriculture, construction, trans-
portation, communications, utilities and wholesale trade, while
Commercial covers retail trade, finance, insurance, real estate, services
and government. Moderate declines in manufacturing jobs are
accompanied by large increases in non-manufacturing and commercial
employment, leading to an overall increase in employment over the
decade of roughly 25%. The declines were concentrated in non-durable
goods industries such as apparel, leather and paper products. Lesser
declines also occurred in the durable goods sector, especially in
machinery and electrical machinery. Employment growth in the Study
Area was led by ingurance. medical services, private education, business
services and tourism. Instruments led the growth among the non-
manufacturing industrial categories.

Regarding spatial distribution of employment changes, between
1947 and 1970 the City of Boston lost roughly one-half of its total
manufacturing jobs. Over this same time period, the EMMA Study Area
as a whole lost only 5% of its manufacturing jobs. The decade of the
1960's continued the already existing trend of industry relocation to
suburban areas. «

Again, the Metcalf and Eddy projection regarding area employment
growth show a continuation of these trends into the forecastable
future. Table 2.4 below shows employment projections for the EMMA
Study Area for 1990, 2020 and 2050. Continuing declines in the
manufacturing categories will occur along with sizable growth in both

the non-manufacturing and commercial categories.
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According to the Metcalf and Eddy study the factors expected

to negatively influence economic growth in the Study Area are:1

T

3.
4.

T
8.
9.

Fuel costs are 10 to 20 percent above the national
average.

Electrical power costs are 10% above the national average.
Massachusetts is barren of natural resources.

Very little good farmland exists in the state.
Locations are not well suited for distribution to
national markets.

Unskillqd labor is more expensive relative to the other
parts of the country.

The cost of living is well above the national average.
High state and local taxes are prevalent.

Low expenditure for public education.

Also, certain other economic and political assumptions are

built into the Metcalf and Eddy projections:

1.

The Study Area's output will grow at a siower rate than
that for the nation. The period from 1970 to 1990 will
be one of relatively slow growth in employment.
Reductions related to defense will decrease employment.
Insurance, medical services, private education and
business services will continue to be the most important
non-manufacturing export industries.

Employment in manufacturing will decrease between 1970
and 1980, especially in paper, leather and electrical
machinery.

Finance, real estate, business and professional services
will experience rapid growth. Tourism will increase.
The anticipated growth in labor supply will be more than
adequate to meet the increased demand for white collar
workers.

Federal research programs will not increase substantially
in the Study Area.

1Entern Massachusetts Metropolitan Area Water Quality Control Project,
Draft Report on Planning, Metcalf and Eddy, October 1973, pp 3-24 and 3-25
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8. Environmental protection requirements will have a negative
effect on manufacturing.

9. The energy crisis will have a negative effect on the Study
Area.

2.3 Personal Income

Distribution of households by income within the EMMA Study Area
follow a distinct if common pattern} Table 2.5 shows that as of 1970 one-
half of low income households (0-15 percentile) was located within the
Boston core area. Lower middle income households (15-55 percentile) are
distributed roughly one-third/two-thirds between the core and suburban
areas. Upper middle (55-80 percentile) and high income households (80-100
percentile) both show a one-fourth/three fourths split between the core
and the suburban areas. Over the decade of the 1960's their pattern was
re-inforced by sizeable movements of lower middle, upper middle and high
income families out of the Boston core into the suburbs.

Study Area projections for 1990 indicate that all four income
groups will tend to decline in number in the Boston core area, with most of

the movement being to the outer suburbs where development is still possible.2

2.4 Lapd Use

An important factor influencing both the location of future
development and the future tax burdens on individual municipalities will
be the extent of public sewering. As the basis for developing the five
engineering concepts Metcalf and Eddy projected sewered acreage for each

EMMA Study Area community drawing on MAPC's 1969 study Projected Needs and

Current Proposals for Water and Sewer Facilities. These projections are

shown in Table 2.6 on the following pages. They are expressed for convenience
in terms of percentage of total acres sewered. Clearly, most communities

in the EMMA Study Area will be going to full sewering by 2050, most of

them earlier. 1In the suburban areas, particularly in the outer ring, this
will mean increased pressure on "developable" land and increased taxes to pay
for the costs of servicing. Currently sewer construction costs are paid

for 100% by the local community.

1
2 Ibid-l p- “'6
Ibid., Appendix L
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TABLE 2.6

PERCENT OF LAND AREA WITH PUBLIC

D) o Ui T T SR iS558 T Cad T ] oY
TR RS 001 03 02 9 ~ Pa05U0) | wil| T
9uc' wLe'y v 08 Gt T R Edcr o e A £ 4
g 60L°T 001 00T 001 00t Tec1s4d  2ec| 1
CTARRY ..&..: 00t 00T 43 T Jvuolum_ﬂd'ddd_
3 189'8 2p8°6 0 o15113%) |9x.m_
L5e'g gon‘er .. 00T 0ot [7} L2 0% 0] ¢|
; 6552 015y 00T 00t [ o0t SoPTaa=ty . gIo|t
99L°6 £09°L [T 00T oul i1/ — uo3suriang  Z19]1
&) siq'e nl2't 001 001 00T 001 R) <31i%003¢ M
m 9LL T60° T 00t 00t 001 001 ST1 o]
W = ca2'y 222'6 001 3 00T 66 %6 <
M 620'Et 019°ST 00t i 0 e
Q 498°S 969'9 vul vs (5 [3 A &
& : | =
w 9tLt a6le2t 20T, 05 ~ 0 ~
m Q19 £09°9T [TH 00T 05
m 'l 0£8'6 00t 00T 9l
= Tl 5tng s o »e
m we'z . 2862 001 00T 001 1
ﬂ_ Gg1*a olo‘2t 001 (7] ot °
gLi'n 798°8 00t 00t oL
* 6lo't 088°2. 001 o0t + oL
1999 n62‘s 00t 001 ol
T 9gete T4S°E ool i wi Wit
tu6 ot 396 o oot ~0orv _— )
o T o W
N — R A i 5 O




) €626 0ot ot A3 t Tividon, gl 0
feate T 0ot o8 05 9t XTI A
eRLict £62°pt vol vy q¢ i Pla§2usac: 2493 ¢
gilites £Ittut art rev T ?? .:...:P-onq.nu: Teniln
St8° 1 6082 00T tot 00t 96 | prousigatR |N.mm|o
8L6'E N6y [(T1§ . [T7) 4] (L4 S9339yauty nco—o
gLt e €'t 00t 00T 00t 00t UpIva  geo| ¢
662" n 35 00T 00t T2 J PlatJeudT  1d]0
2lg's wit'L = 06 06 06 06 GuLsT  940)0
Lyg'g 860°T1T 00T 08 [ 0 Vo3ar3IrlT  Swdjo
8r0'sg 6456 z z utosu;1  4ao|0
ots'y - £49°0T 001 001 06 %L | uo3suixa1  gao|t
a6y° 0t qRET2 oL 0S 22 F3 ydgnsdy  2g0{0
cLG 619°t - % . o6 (/]9 149 TI"H | Ty0]0
(AT guy2L 4 Y 3 n ol T B
896°'S 698° LT 00t [T on [] Uo3L3ucod  660]0

. SRa'6 ¥z 2t . 001 08 (43 0 Uo3Is3110k  gLojo

gt <89y oot 50T ol 0 XOUQION  L£0|2

oin'l 8Sh AT w3 i) o 114 WeIIN 980]2

£62°g £00°0t 001 001 001 0 T e i 3 1) [

68" %6576 001 . o1 0 uoILi=Tl k0|0

geztet 82691 00t [T 11 6 <9389nC1D  €RG|O

9.$°9 082° Lt T8 [ 2 6 Citawes  2k0|0

90%°ET €50 LT 00t [T]3 06 9L | Sseeuietad 80|

691 0on‘2 oot oot o0t 001 333d3a3  ocoft

£65°S £0¢%6 T 0L ve v aveii  weepw

TTRET 989°St 0 ) Zanaxng  §20|6|

9076 86L'6 0 ° dsacg  L20]o

ooty 906'9 (T3 e o0t o0t [T weepea  920|2

e o R T T o’ it apmm

21qudotaaag 0L6T R . 40 XITTIWVIIVAY
E- . —

23




oy “26'01 cot 007 04 oc R £ ¢
Sin's — oL 174 0l 4 ot SLUNLT  2gL HE

Py ete's 0g 09 191 (1] ©1ts | 130] C

109 {130 s i %9 o ™

lic'y YT 001 oot ” 06 22 PURI%205  6L0

AR oN0°y 08 08 08 08 3aa2y gloftl §

TR oC'9 00T 00T 14 (1 Suzpeoy t.o‘ 1

; wig't 509'9 la,a. T Ub 22 yatorsvg  9l0[3
Sie’s et ) 1 (93 7 Kuinp SlofZ| §

win'tt 986° st 001 05 0¢ 0 9oazwad yL0/0

vl 8SL°01 oot 001 26 13 fpojtag  flo)o

15ty eil'e - 00t oot 001 001 poorao; - 2iol2

0e'e 199°€t T . TIeaded - 1L00

3 oct ot 96° 1t = oot oot 117 ysnoJoquizoy  0l0 |0

PR 6so'n 00T ot us U | Susprew uidon  650[0

R we's | 0 0 atezaon  gso Jof

'S $29'2 _ L [') ¢ 001 [} ¢ : 00t (N) ucanay  f90{c

Gyt g0ty T13 eot 00t oot (@) u23eax 950 |t

5696 09tg oot 001 8L 89 wcupadn S50 (2

wea'l vz ot 001 001 ol 9t %2T3TN §90 |2

Tty 949 L'12¢ oov 001 001 qutyey  £90 0
PR 9208 ) Sy %9 (k) seltin  2902)S

ot 22n ooT 00T 0ot 001 (@) soati 150t

9 9n8'L oot 00T [ 9 SITlLi 0500

ety 656 o0t o0t 11 F PO 6500

FYRTIN s 00T 1174 118 0 UoITEDTH 30 o

TR, 210°t UOT TUT TOT — 96 #s03[ak LS50 [C

won'9 Zon L UUT U% St < Aexzail S0

— Wi'e 909°S IMW ; T 124 R3] PaojpaN  $50

R e o otor | otee otsts 2 € olgr suaas Sriand
“lqrdotaavg 0L6T 9 40 ALITIGVIIVAV

29




L99°¢ TR e (T'] v
0ua's i.....c ool ool ~oul . 1]
12% 3 Aty . W 00< (e oUT
Inte ; 610°y 00t 001 001 00t
96L'g 156°0t oot SRR T .99 u
CEn'lL we't 00t 00t 43 06 ¥ . T r |
2ET'S w61, - OOf oot 26 <2 pOGA3S 1 r k
1608 ott'tr o0t 00t ° (3 ° — UGISIR W% r
£19°91 ong'6t o000 oot i) 1] — PI0JITeR L0 r
956°01 99L'€T 00T oot . 13 1 WSNOIOR3S4 r
Sof € ns2‘S ° o . . JeIY
106y | T—9zL'9 00T [T oot %8 | : R 00 r 5

i nL9°L tot'ot oot _  vOt i B ad b
oLa' L 6992 201 oor 00T not e L
{13 €59°3 00t 00T 00T s6 L N ) L - ,
UL geygr 00T oot 59 L) -
Gt “ows OOT oot L S
8.8°S otz 0T 4 <t -
ATHT 2gE'er  vor o v
PIOH w6t | 00T [T 00T k1)
"ot 2t opg'st | °° i » ok .
Let'y 2% 1t T . .
2tn'e o6y‘or 00t POS e AW
L'2 i, M - o .
gefy L TR s A T
toy’3 nts T anr aot (133 00t
9588 058°6 : 0 L

% (AT 855°ST TOY IS ~O¢ [J : H

Soioy petny: Boaey o0y 0502 - 020z 0661 o6t sua it 53

91qedotaadg 0L6T \ 40 ALITIGVIIVAV .




d XIGNIddY AANLS ONINNVId AQdd ANV JTVOLIAW :3DHNOS

*9ouds uado PIIVTIISII 67 VI PUBT JO 3JUIIIAd QT 3E®AT 3® -~ ©

VIOl

- = violans

29n°Y ooy‘e 14 001 001 001 Xanqxod 3%9M  SEL|C

oLt EEE ST ooT ooT (1) S 00t Go3eog 4anos  wei |l

266 6ET'T VOT — 00¥ []'] ¢ = 001 Xangxog  Lel|l

850't L't 0o UG 0% U5 STepUTISod 22T (¢

S9L 9L0°T vOT '’ 1126 1] ) ¢ Uvacisen  1etl ¢

00E* T pR 08 (] 08 08 WIed spka oe(|c
£45 t%e9 s vy 09 09 | (N) ®otewer - Aemusd GLL

qrrt we't Izz. got 00t 00T | ( Tewer - Aemusg gll |l

ote't 689°€ L1)¢ L1124 oor oot Uo3jrog asea  LI(|T

T we'r . o 0% 0% 05 (N) J93sausdod  9il|e

AT s6c s - v vor et {3 YT

5 ILTESTW T T T T T et L TR WA

T6L' 1 T00°2 00T 001 00T . 00t LLERCI S0 B 14
w8 P b A oot ()4 TSTCIT VSIS TNT
e R Sl MR M S A S —

d1qudoraaag 0L6T

e S A 20

40 ALITIGVIIVAV

31




2.5 Recreation

Although they are not coterminous, the boundaries established for
the EMMA Study Area roughly parallel those of the Metropolitan Area Planning
Council (see map on the following page). The discussion of recreation
activity, actual and potential, is specific to the MAPC area and draws
heavily on the Eastern Massachusetts Supplement to the 1972 Massachusetts
Outdoor Recreation Plan. One of the primary benefits anticipated from cleaner
water is enhanced recreational opportunity. This section briefly describes

the existing recreation situation in the Study Area for baseline purposes.

The 1970 Inventory (see Table 2.7) identified 114,164 recreation and
open-space acres in the MAPC Region. The existing recreation acres in the MAPC
Region represent 78% of the recreation acres in the Eastern Massachusetts
Study Area. The major sites are owned by the Massachusetts Department of
Natural Resources (DNR), the Metropolitan District Commission (MDC), the
U.S. Department of the Interior and two private organizations - the Trustees
of Reservations and the Massachusetts Audubon Society.

Wompatuck State Park, which contains 2,877 acres, is located in
Cohasset, Hingham, Norwell and Scituate, and is the largest of the state-
owned parks in the MAPC region. This park has facilities for fishing and
hunting as well as trails for hiking and snowmobiling. There are also 450
campsites now under construction. Cochituate State Park, in Framingham,
Natick and Wayland, offers a variety of facilities for such activities as
swimming, boating, picnicking and fishing. Another large area of historic
interest and recreation value is Walden Pond State Park which commemorates
the site of the cabin where Henry David Thoreau lived during the mid-1840's.
A portion of Harold Parker State Forest which features swimming, picnicking
and camping is located in Middleton and North Reading. Willowdale State
Forest and the Bradley Palmer State Park with its beautiful gardens are
located in Ipswich and are included in the MAPC Region.

The Metropolitan District Commission provides several major
recreational areas for the residents of metropolitan Boston. One of the

largest areas is Blue Hills Reservation, which has more than 5,400 acres.
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The reservation includes two 18-hole golf courses, a ski slope with lighting
for night skiing, a natural ice skating rink, bridle paths and picnic areas.
The MDC also owns many miles of shoreline on the Charles River embankment
and has developed boat launching sites, tennis courts, swimming pools, and
paths for walking and bicycling. The Charles River Reservation also provides
tot lots, playgrounds and fields for baseball as well as a music shell for
summer concerts. The MDC owns ten beaches in the metropolitan area; the

two largest accessible by public transportation are in Revere (135 acres)
and Nantasket (94 acres). Other properties include Bunker Hill Monument

and the Franklin Park Zoo, the Middlesex Fells, 17 swimming pools and 21
skating rinks.

The U.S. Department of the Interior owns several major recreation
sites in the MAPC Region. The largest single site, Great Meadows National
Wildlife Refuge located along the Concord and Sudbury rivers, is managed
by the Bureau of Sport Fisheries and Wildlife. The Refuge contains about
2500 acres and provides a habitat for all forms of wildlife indigenous to
the area. Opportunities are also available for conservation education and
nature study tours for neighboring schools and institutions. A second major
federal site with both recreational and historic significance is Minuteman
National Historic Park, centered around the site of the great Revolutionary
battle on April 19, 1776.

One of the major sites owned by the Trustees of Reservations is
the Richard T. Crane, Jr. Memorial Reservation, one of the most beautiful
areas in New England. Located in Ipswich, the 1325-acre reservation is the
site of an English villa which is now used for dances, concerts and meetings.
The exquisite gardens and paths of the villa lead to a four-mile stretch of
sandy and salt-marsh beach. The Trustees of Reservations also owns World's
End, a 250-acre peninsula in Hingham. Along the Ipswich River in Hamilton,
Topsfield and Wenham is a 2,300-acre wildlife sanctuary, the largest site
in the MAPC Region owned by the Massachusetts Audubon Society. Another
large site owned by the Audubon Society is Drumlin Farm, a 220-acre site
in Lincoln.
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Potential Resources

More than 38,000 acres of potential recreation sites were identified
in Ehe 1970 Ourdoor Recreation and Open Space Inventory. Of these resources
47% are municipally owned and include sites such as municipal water lands,
landfills and lands owned by municipal departments of Public Works. The

majority of these sites are located in the very dense and dense population

areas of the MAPC Region. A significant portion (22%) of the potential
open-space resources are privately owned. The state owns 16% of the
potential acreage. The major owners are the Department of Mental Health,
which owns Boston State Hospital (198 acres), the Walter Fernald State

School in Waltham (196 acres), and Danvers State Hospital (112 acres); the

Department of Public Health, which owns Tewksbury Hospital (more than 900
acres); and the educational facilities of the Massachusetts State College
system. The remaining 15% of the potential recreation resources is
federally owned. These federal sites, which are owned by the Department of
Defense, include the Natick Laboratory Annex located in the towns of Hudson,
Maynard, Stow and Sudbury, Hanscom Air Force Field in Bedford and the

Navy Depot Annex in Hingham.

Demand Needs

Eighty-two percent of the total population of the Eastern
Massachusetts Study Area population lives in the MAPC Region and therefore
it has been assumed that this Region constitutes 82% of the demand for each
of the four activities. Of the total demand for the four activities
combined, 40% is for swimming, 18% for picnicking, 20% for camping and 22%
for boating (see table 2.8).
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TABLE 2.8
DISTRIBUTION OF DEMAND AND NEED FOR FOUR ACTIVITIES

Metropolitan Area Planning Council Region

Total Annual Activity Days

Activity Total Demand Total Need
Percent of Percent of
Days Total Demand Bays Total Need
Swimming 65,911,455 40 49,434,363 34
Picnicking 31,604,812 18 25,290,482 18
Camping 34,788,558 20 34,363,370 24
Boating 37,095,224 22 35,043,019 24

But on the other hand, the location of recreation lands in the

MAPC Region is inversely related to population density.

This situation is particularly critical in the extremely dense

population area which contains about 35% of the population and only 5% of
the recreation acres. On the basis of acres per 1000 population this is
only 5.5 acres, which is about one-half of generally accepted standards for
city-owned recreation areas. Also, the utility, use, function and quality
of the individual areas were not considered. Thus, the actual situation
may not be as good as the figures portray. The same applies to the other
density groups, which appear to be much better off than the more densely
settled area. In addition, certain towns within each density category

may deviate significantly in terms of recreational lands from the regional
average for their density group. In general, facilities are not located

where the people are. Swimming is primarily a day-use activity with mainly
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local participation. Therefore the maldistribution of facilities is

extremely critical for swimming.

Special Opportunities

Boston is unusually fortunate in the shape, variety and quantity
of its natural resources. Its location on the ocean, the shape of the
basin and the attractiveness of the three rivers flowing into Boston Harbor
all contribute to create a naturally attractive area.

These assets have often been abused or ignored over the years. 1In
the past much of the land-use development in the Boston area has occurred
without consideration of rivers, wetlands, estuaries, shores, harbors and
islands. During this period, Boston had not taken advantage of its
potential. Today, however, awareness of this neglect and misuse is increasing
and steps are being taken wherever possible to correct this history of
abuse. The Charles, Mystic and Neponset rivers, for example, are the
subject of increasing governmental environmental action and concerned

citizen efforts.

The Charles River

The Charles River flows through the City of Boston and many other
cities and towns in the MAPC Region. A traditional base for recreation,
the Charles also has a sentimental attraction for many metropolitan area

residents.
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Of the three rivers which empty into Boston Harbor, the Charles
has probably received the most attention. A great deal of work has been
done in numerous studies to analyze the resources and character of the
Charles, including pollution problems, recreational potential and proposals
for protection and improvement. Among the principal public agencies
involved are the Metropolitan Area Planning Council, the Metropolitan
District Commission, the Department of Natural Resources, the U.S. Army
Corps of Engineers, municipalities and the local conservation commissions.
Studies by these agencies have provided sufficient information on the
river and recommendations for its improvement so that further study of the
area appears unnecessary. The time has come for action in the form of
specific proposals, programs and the expenditure of funds to see these
goals realized.

In the spring of 1972, at the request of the Secretary of
Environmental Affairs, the MDC and the DNR established study teams to
propose new projects to improve the Charles. A survey of present state
projects indicates that even at the current level of effort much is already
being accomplished.

The recreational opportunities of the river can be greatly
expanded as well. At present there is boating in the lower basin, although
the water quality is considerably below its proposed "C" classification.
The Division of Fisheries and Game stocks the river's main stem and tribu-
taries with 12,100 brown and brook trout. The Division of Marine Fisheries
is attempting to reestablish a shad run. The MDC is planning bicycle paths
along the lower basin and other improvements. These programs could be
expanded and other opportunities developed.

A major recreational proposal recommended by the Department of
Natural Resources is the development of a new regional state park in
Medfield. These and other programs require funds; the General Court recently
approved a bond issue for $7 million to be spent on the Charles River.
Construction of sewage treatment plants account for approximately $3
million. Although this is the largest single type of expenditure,
significant additional expenditures are being made or planned in land-use
control, flood control, low-flow augmentation and recreation.
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The Boston Harbor Islands

The Bostoﬁ Harbor Islands, perhaps the most unique if not the
finest natural recreational resource in New England, have tremendous
potential outdoor recreational value for Eastern Massachusetts. Plans are
currently being considered at all levels of government to restore the
Harbor and its Isiands so that they may be developed into an extensive park
system emphasizing conservation of natural resources, preservation of
wildlife and marine life, and provision of intensively developed recreational
resources.

Chapter 742 of the 1970 Acts mandated the Department of Natural Resources
to implement the acquisition, improvement, maintenance and development of
the Boston Harbor Islands for conservation and recreation purposes. The

final draft of the Comprehensive Plan for the Boston Harbor Islands was

completed by the Metropolitan Area Planning Council for the DNR in the
spring of 1972. Although the major responsibility belongs to DNR, the plan
points out the need for agency coordination in efforts to improve and
develop the Harbor Islands. The MDC currently owns five islands in Boston
Harbor; the Commission has plans for historic preservation of these and
other islands. Recommendations in the Boston Harbor Report include a
program for the Environmental Protection Agency and the New England River
Basins Commission to clean the waters of the Harbor and, except for the
inner harbor, return them to swimming use. 1In addition, the Harbor Islands
will provide resources for the development of important fishing, boating
(including public landings and a ferry system), picnicking, camping, trails
and interpretive facilities.

Table 2.10 on the following pages provides a listing of major
outdoor recreation and open-space sites currently available in the MAPC

area.
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TABLE 2.10

SELECTED MAJOR OUTDOOR RECREATION AND OPEN-SPACE SITES

Metropolitan Area Planning Council

I. Department of Natural Resources, Division of
Forests and Parks

A. State Parks

Ashland

Bradley Palmer
Cochituate

Cushing Memorial
Hopkington (Ashland only)
Myles Standish

Plum Island

Walden Pond

Wompatuck

B. State Forests

Boxford (Middleton only)
Bristol-Blake Reservation
Carlisle

Foxborough

Franklin

Harold Parker (North Reading and Middleton)
Marlborough

Medfield

Sudbury

Willowdale

Wrentham (Wrentham only)

II. Department of Natural Resources, Division of
Fisheries and Game

A. Wildlife Management Areas
Pantry Brook

B. Other

Rocky Gutter
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235.0
141.0
58.0
640.0
881.0
3,250.0
60.0
37.0
233.0
2,075.0
945.0
5,639.0

393.0

1,541.0




III. Metropolitan District Commission

A. Reservations

Beaver Brook
Breakheart Reservation
Blue Hills

Charles River
Middlesex Fells
Neponset River

Stony Brook

B. Parkways

Alewife Brook
Fresh Pond
Furnace Brook
Hammond Pond
Lynn Fells
McGrath Highway
Middlesex Fells
Mystic Valley
Neponset River
O'Brien Highway
Revere Beach
Veterans of Foreign Wars

C. Beaches

Havey

Lynn Shore-Nahant
Malibu

Nantasket

Orient Heights
Revere

Savin Hill

Tenean

Winthrop
Wollaston

D. Other rties

Bunker Hill

Castle Park, Marine Park, Pleasure Bay
Saxton Foss Park

George's Island

Hemenway Pond
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15,7
569.0
5,489.0
1,537.0
2,060.0
937.0
468.0

11,075.7

124.0
11.0
52.0
98.0
63.0

206.0

182.0

141.0
57.0

392.0

133.0
27.0

1,486.0

4.0
89.0
18.0
28.0

270.0




Iv.

v.

u.s.

Hemlock Gorge

Lovell's Island

Leo J. Martin Golf Course
Ponkapoag Golf Course
Spot Pond Area

Pools
Rinks

Franklin Park Zoo

Aqueducts and Reservoirs

Cochituate Aqueduct
Hultman Aqueduct
Sudbury Aqueduct
Weston Aqueduct

Chestnut Hill Reservoir

Sudbury Watershed

Department of Defense

Coast Guard Station
Corps of Engineers
Fourth Cliff Recreation
Hanscom Field

Military Reservation
Natick Laboratory

Navy Depot Annex

Nike Station

Department of the Interior
Bureau of Sport Fisheries and Wildlife

Parker River National Wildlife Reservation
(Ipswich only)

Great Meadows National Wildlife Reservation

West Hill Wildlife Management Area

Mational Park Service

23.0
28.0
66.0
155.0
614.0

6,342.0

2,040.0
2'“6.0

34.0
4,520.0




Adams National Historic Site
John F. Kennedy National Historic Site
Minuteman National Historic Park

Miscellaneous

Cemetery and Old Ship Church
Saugus Iron Works
Sagamore Hill

VI. Trustees of Reservations

P

Agassiz Rock

Appleton Farm

Charles River Peninsula
Fort Factory Brook
Governor Hutchinson's Field
Halibut Point

Meadow Lots

Medfield Rhododendrons
Misery Island

Mount Ann Park

Noon Hill

Norris

0ld Manse

Crowninshield Island
Pegan Hill

Pierce Hill

Pine and Hemlock
Richard T. Crane, Jr.
Rocky Narrows

Henry L. Shattuck
Whitney and Thayer Woods
World's End

VII. Massachusetts Audubon Society

Broadmoor

Drumlin Farm Wildlife Sanctuary
Eastern Point Wildlife Sanctuary
Highland Farm Wildlife Sanctuary
Ipswich River Wildlife Sanctuary
Little Pond Wildlife Sanctuary
Marblehead Neck Wildlife Sanctuary

(ol

175.0
220.0
26.0
44.5
2,300.0
262.0
15.0
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Moose Hill Wildlife Sanctuary 227.0
Nahant Thicket Wildlife Sanctuary 4.0
Hemlock Pond 15.0
Waseeka (Holliston only) 93.0
Rocky Knoll Wildlife Sanctuary 2.0
Stony Brook Wildlife Sanctuary 2.0
Straitsmouth Island 33.0
wWild Pond 12.0

3,430.5

Source: Massachusetts Outdoor
Recreation Plan
Eastern Massachusetts Supplement
pp VIII-14 through VIII-18
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3.0 LAND USE

3.1 Major Findings and Conclusions

Impacts of Treatment Facilities

1.

Because so many of the treatment plants proposed are common

to all five engineering concepts, differential impacts on local
land use are not substantial. Expectably, concepts 4 and 5,
being the most decentralized, involve the greatest number of
conflicts, while concept 3 causes the least conflict since

it calls for the smallest number of plants to be constructed
or expanded.

This very preliminary inspection of potential land use con-
flicts should be interpreted only as a first step suggesting
where further investigation of suitable sites or site mitiga-
tion measures should be undertaken, rather than be used as a
basis for evaluating the different concepts; it may well be
that alternate sites could be found that avoid the conflicts
identified, or that adequate site screening, for example, could

be provided where adjacent land uses appear to be infringed
upon.

Impacts of Land Application Sites

1.

In general, the towns involved in concept 5 have a relatively
abundant supply of vacant land capable of being developed with
on-site sewage disposal systems, and these communities are not
experiencing pressures for rapid development; consequently,
future growth, including recreation needs, should not be con-
strained by allocation of the proposed acreages to effluent
disposal.

The majority of selected disposal sites are quite remote from
existing and planned development centers. Land affected that
is now privately owned would be expected in most cases either
to remain as open space or to develop only very gradually.




Potentially adverse impacts of major importance that will re-
quite further technical assessment before conclusions can be
reached are: (a) possible contamination of existing aquifers
as the result of a large-scale application of incompletely
treated effluent, and (b) possible damage to numerous cranberry
bogs from nutrients contained in the effluent and potential
drainage problems associated with the application of large
volumes of effluent on nearby land.

Impacts of New Interceptors

1.

With the exception of the Upper Charles and the Hopkinton-
Marlborough-Southborough sub-areas, the proposed interceptors
do not differ across concepts and thus do not lend to differen-
tial impacts.

In the Upper Charles River sub-area, the impact of the pro-
posed interceptors is not expected to be great in terms of
major land use changes. A large proportion of the areas pro-
posed for sewering are already-developed older residential
areas, and the demand for new industrial and commercial sites
in the sub-area is not great. Gradual growth of population
and residential acreage in the sub-area would be expected in
any case since much of the sub~-area is suitable for on-site
sewage disposal. The principal exception seems to be Medfield,
which generally has soils unsuitable for on-site disposal and
which is projected to have the largest growth of any Town in
the sub-region, 1970-1990, assuming development of future
sewerage systems.

The Towns in the Upper Charles sub-area have extensive swamps
and wetlands from which the headwaters of the River arise.
Some of the areas proposed for future sewerage appear to en-
croach on these wetlands.

In addition, gradual development of the Upper Charles River
Basin, regardless of sewer interceptors, will significantly
reduce forested acreage in this sub-area, with potential ef-
fects upon run-off into the Charles.
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7.

location of the interceptors along the Charles River (to
different degrees under different Concept plans) will tend
to encourage higher intensity uses to concentrate in this

corridor.
The Hopkinton-Marlborough-Southborough sub-area is in a more

rapidly growing part of the state than is the Upper Charles
sub-area. Expanding sewer capacity here therefore has a
much greater potential for "triggering" further development.
Ashland and Framingham are expected to grow rapidly in the
1970-90 period. However, these communities are already tied
into the existing MDC system, so the impact of the proposed
new interceptors will be limited to concentrating this
potential growth in the interceptor corridors. The greatest
potential change attributable directly to the proposed new
interceptors could come in Hopkinton, which had no existing

system in 1970.

A number of "external" impacts have also been identified, in-
cluding continued enhancement of downstream riverbanks for
future development as the "clean-up" of the river continues;
the probable continued trend toward lower densities in the
core area as the concomitant of further suburban growth; and
the possibilities of "opportunities foregone" as the result
of the adoption of any of the proposed Concept plans.

Land Use Impacts of Treatment Facilities

The first general impact of the proposed engineering concepts

on land use concerns the construction Oor expansion of sewage treatment

By their nature these impacts are site-specific and, as such,

contractor.
land use conflicts posed by the five engineering concepts, highlighting
where they differ across individual concepts. The material necessarily
draws very heavily on the site investigations conducted by Whitman and
Howard, Inc.

fall more closely under the scope of work of the aesthetic and cultural

This section will simply enumerate the types of potential

Table 3.1 below summarizes this information by type of conflict
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and by individual concept. The decentralized options (concepts 2,4) create
the largest number of land use conflicts, as expected since they involve
the largest number of proposed facilities. However, it should be noted
that 13 instances of conflict occur under all five of the concepts, indica-

ting problems with the peripheral systcoms.

3.3 Land Use Impacts of Land Application Sites

3.3.1 Introduction to the Analysis

A preliminary survey by Whitman and Howard, Inc. of potential
sites for the land application of treated wastewater from five regional
treatment plants (Woburn, Medford, Watertown, Dedham, and Canton) included
sites both inside and outside the BH-EMMA study area. However, subsequent
application of more stringent public health criteria requiring extensive
buffering of sites to protect dwellings, public water supplies and roads,
narrowed the suitable sites to areas that were all outside the study area.
The current proposal calls for conveying the effluent from the five regional
plants via a system of tunnels and force mains to land application sites in
eleven southern Massachusetts towns: Plymouth, Carver, Wareham, Sandwich,
Bourne, Berkeley, Lakeville, Freetown, Fall River, Westport, and Dartmouth.
The acreage involved in the various towns ranges from only 10 acres in the
Town of Westport, to 6085 acres in the Town of Plymouth.

The land use issues that are raised by concept 5 are those concern-
ing possible conflicts with existing and future uses of the proposed disposal
sites and adjacent land areas; the impact on the overall availability of land
for future town needs; and the transfer of now privately owned, taxable land
to the public domain. In all cases, the town land that would be used for
effluent disposal is prime developable land (except where the land is publicly
owned) since spray irrigation and rapid infiltration sites necessarily use
land that is well drained and not very hilly. Consequently, the major land
use issue that was addressed in the present study was the potential impact
of the land disposal proposals on town development plans. A matter related
to land use that has not yet been explored is the possibility of reserving
some additional land, at a suitable distance from disposal sites, in which
to sink wells to reclaim water for local use or conveyance back to Metropoli-
tan Boston.
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The relative absence of identifiable land use conflicts does not
imply that the towns involved in concept 5 will consequently be receptive
to the land application proposals. It appears, rather, that the viability
of concept 5 will hinge to a far greater extent on political and hygienic
considerations than on expected land use impacts. While there are potential
benefits associatea with land disposal systems, such as preservétion of open
space, possible recreational and industrial use of recovered water, and agri-
cultural use of effluent nutrients, it is questionable how attractive these
potential benefits would be to the towns in question. The communities af-
fected already have an ample supply of open space and recreation-oriented
water bodies that are not likely to succumb to undesired development pressures
in the foreseeable future. Furthermore, there is limited experience combining
the scale of operations proposed and a comparable geopolitical context on
which to evaluate the benefits of industrial and agricultural use of land-
treated effluent. What these towns would be trading off for the above men-
tioned benefits is the likely removal of varying amounts of land from municipal
tax rolls, and the acceptance of wastewater from Metropolitan Boston sewage
systems in which they play no part. This is a very different matter, poli-

tically, than an arrangement among a number of towns to jointly collect and

dispose of their own wastewater in a regional system designed to serve a
mutual need. Under the present proposal the element of mutual interest is
not immediately evident. Moreover, since the source of the wastewater to be
applied to the land is a highly urbanized, industralized area, strong assur-
ances regarding the efficacy and reliability of treatment, both before and
after arrival of the effluent, will have to be provided to convince receiving
towns that public health and local aqriculfure will be adequately protected.

Another questions is that of restricted public access to the land
application sites. Theoretically, the major portion of spray irrigation sites
would be available for outdoor recreation or agriculture/silviculture. The
extent of availability to the local community would depend on both the engi-
neering design of the sites and, in the case of agriculture/silviculture, the
institutional arrangements made for such use. Land used for rapid infiltra-
tion systems would be available and desirable for recreation only if attrac-
tive path systems were provided on the sites.
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Analysis

The proposed land application site locations were provided by
Whitman & Howard, Inc., mapped out on U.S.G.S. quadrangle sheets. These
plans were compared with town zoning plans and maps of existing and future
land use contained in master plans. (In the case of Berkley, Fall River,
Carver, Freetown and Dartmouth, for which master plans were not available,
information was obtained through conversations with staff members of the
Southeastern Regional Planning and Economic Development District (SERPEDD)
and the State Department of Community Affairs. :

Presented below is a town-by-town assessment of the land use im-
pacts of concept 5, describing acreages involved and the relationship of pro-

posed sites to existing and future town land use.

Town of Plymouth

@ Total acreage proposed for spray irrigation: 6085
e Total acreage proposed for rapid infiltration: 0
® Acres now publicly owned: 3336
® Acres apparently privately owned: 2749

The Town of Plymouth has an area of 103.57 square miles (65,632
acres) , ﬁhe largest area of any town in Massachusetts. According to the town
master planl, topographic and soil characteristics are such that practically
all of the town land is capable of being developed. Even though Plymouth has
numerous lakes and ponds and a long shoreline, a very small proportion of
land is wetlands and swamps. The 1966 inventory of Plymouth's land use was
as follows:

lplxgggth Compact III: A Comprehensive Plan for Plymouth, Massachusetts,
Adams, Howard and Oppermann, City Planning Consultants, Cambridge, Mass.,
1966.
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Land Use Category % of Total Acres

Residential 5.27 3,465
Commercial .21 140
Industrial 1.43 940
Agricultural 4.13 2,714
Public & Quasi-Public Buildings .25 165
Public & Quasi-Public Open Space & Recreation 15.24 10,005
Vacant 63.61 41,357
Highways : 2.25 1,474
Water & Swamps _8.18 5,371
TOTAL 100.00 65,632

The only urbanized portion of Plymouth is the area between Route 3
and the coast in the northeast section of the Town. Older development has
taken place along the highways, and recent development generally in sub-
divisions leading off existing roads. According to the master plan, residential
development is expected to occur within or near the existing neighborhoods of
North Plymouth, Plymouth Center, Chiltonville and Manomet; the amount of devel-
opable land in these areas is considered more than adequate to meet the maximum
projected 1985 needs. Future industrial development is planned exclusively
along Route 3 and a small area adjacent to the Municipal Airport. The amount
of land available for industry in these areas is far greater than expected
demand.

‘lpproumuly 1500 of these acres are cranberry bogs.

54

o v e e

-



P ———

Approximately 3300 acres of the total 6085 acres proposed for land
application sites in Plymouth lie within the Myles Standish State Forest,
which occupies some 9600 acres of the Town. The sites within the State
Forest are designed to include a 1000' buffer around all ponds, permanent
campsites and lodgings, and a 200' buffer along roads. Recreational use
of the State Forest could continue on most of the area of the sites, all of
which are proposed as spray irrigation systems. It is assumed that provision
will be made for posting spraying schedules to alert recreation'users in the

area.

All of the proposed effluent disposal sites in Plymouth, both publicly
and privately owned, lie to the west of Route 3. All sites located outside
the State Forest are shown on the Future Land Use Plan as "Vacant and Agri-
culture”, and are designated "Rural" on the 1966 Proposed Zoning Map.

Town of Carver

e Total acreage proposed for spray irrigation: 1012
® Total acreage proposed for rapid infiltration: (o}
® Acres now publicly owned: 947 (Myles Standish State Forest)

@ Acres apparently privately owned: 65

A land use plan for Carver was not available. According to SERPEDD,
Carver has a large supply of developable land and is not experiencing develop-
ment pressures. The one large spray irrigation site proposed here is located
in the eastemportion of the Town, North of Cranberry Road, well away from developed
areas. Thre are only scattered buildings along existing roads in this area. Any
intensive development in the future is expected to occur along the ponds west of the
proposed site. There are, however, numerous large cranberry bogs in the vicinity
of the disposal site; the potential impact on these operations of nutrients in
the deposited effluent should be carefully studied before land application is
undertaken here.
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Town of Wareham

e Total acreage proposed for spray irrigation: 813
e Total acreage proposed for rapid infiltration: 0
e Land in all sites appears to be privately owned.

The total land area of the town is 21,759 acres. According to an
inventory conducted in 19631, 4988 acres were developed and 16,771 acres were
vacant. (This "vacant" category excludes natural ponds, flowed impoundments
and wetlands.) Of the vacant land, some 1100 acres were estimated to be de-
velopable if provided with flood control devices, and 15,000 acres were judged
to have no problems for development other than the remoteness of some areas.
Land use projections for 1980 showed 6100 acres of developed land and 15,659
vacant acres. In making these projections of future land use needs in Wareham,
the authors of the master plan note that "Perhaps the most significant point
in this is that even twenty years from now and many decades later, there will
be an enormous amount of vacant land available."

The three sites proposed for effluent disposal are all located
in the northeast corner of the town, north of Route 25. All of the sites
are shown on the Future Land Use map of 1964 as "largely undeveloped". Here
again, however, the area abounds with cranberry bogs and also town wells

both of which could potentially be subject to severe impact from nutrients
in the deposited effluent.

Town of Sandwich

® Total acreage proposed for spray irrigation: (0]
® Total acreage proposed for rapid infiltration 2247
e Land involved is entirely publicly owned (Otis Air Force Base)

A single large rapid infiltration site is propsed for the central
portion of Otis Air Force Base land, containing 2747 acres of mainly quite
flat terrain. 2247 acres are in the Town of Sandwich and 498 acres in the

rehensive Plan for Wareham, Massachusetts, Wareham Planning Board,
Economic Development Associates, Inc., Boston, Massachusetts, 1964.
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Town of Bourne. This land is, of course, already publicly owned, and is
remote from any developed areas. Although the future of the Base land is
unknown at present--a variety of uses are being proposed--a rapid infiltra-
tion facility here would be compatible with adjacent open space and recrea-
tion or agricultural uses. The site itself offers possibilities for certain
kinds of agricultural use, such as cultivation of rice or other crops suitable
for a high-moisture environment, provided contamination from the effluent is

determined not to be a problem.

Town of Bourne

Total acreage proposed for spray irrigation: 364
Total acreage proposed for rapid infiltration _863
1227 acres
® Acres now publicly owned: 498
(Otis Air Force Base)
® Acres now privately owned: 729

Of the total 1227 acres in Bourne proposed for effluent disposal,
498 acres lie within Otis Air Force Base. The remaining 729 acres are dis-
tributed among four sites, two proposed for rapid infiltration and two for
spray irrigation, all of which are located north of the Cape Cod Canal, west
of Route 3.

According to the Bourne Master Plan of 19661, the forested area
at the northern end of Otis Air Force Base is expected to remain an open
wooded area. Although there are no existing plans for the central portion
where rapid infiltration is proposed, this area is relatively inaccessible and
quite distant from any existing development. It is therefore reasonable to
suppose that the two rapid infiltration sites proposed here, along the Bourne-
Sandwich boundary, would also remain as open space.

The area north of the Canal containing the other proposed disposal
sites is described in the Master Plan as "Sparsely developed and off the
beaten track relative to other community development.” 1In terms of compati-
bility of land use, the sites do not conflict with the recommendation for low

&oum Master Plan, Economic Development Associates, Inc., Boston, Mass., 1966.




density development and conservation areas in this area of the town. However,
the land area proposed for effluent disposal constitutes approximately a third
of the open land area here north of the Canal. The tax loss to the community
might be significant as the area in question is considered to be potentially
one of the most attractive residential areas in the town; it is free of through
traffic but close to regional routes, and residential estates are the type of
development envisaged by the Master Plan. The Proposed Zoning Map of 1966
designates this entire area as R-40 Residential.

The acreage proposed for land application sites does not, however,
constitute a large proportion of the town's total privately owned open land.
The 1966 Master Plan stated that no more than 2,000 of the 11,000 acres of
privately owned open land would be needed for future growth over the next
twenty years. A program of extensive acquisition of conservation land (up
to 2,000 acres) was recommended. The potential land use problem posed by
the proposed disposal sites, then, is that they are concentrated in a rela-
tively highly valued area of the town, where they might limit development to
an undesirable degree, although overall community growth would not be con-
strained.

The potential impact of disposal sites on cranberry bogs in this
area must also be taken into account.

Town of Berkley

e Total acreage proposed for spray irrigation: 1182
@ Total acreage proposed for rapid infiltration: 0o
® All five sites are apparently privately owned.

No master plan was available for the Town of Berkley. According
to the planning staff of SERPEDD, however, there is no significant develop-
ment in the vicinity of the proposed disposal sites, which are away from
roads except Bryant Street in the Bryant Hill area and Anthony Street. These
streets cross spray irrigation sites, but there appear to be no buildings
along the portions of the roads within the sites.

Berkley has a small population and no real population center; de-
velopment is scattered along existing roads. There is no public water or
sewer service in the town, and growth is expected to be gradual. Berkley

53




P

does not appear to have any cranberry bogs in the area of the propsed dis-

posal sites.

Town of Lakeville

e Total acreage proposed for spray irrigation: 575
e Total acreage proposed for rapid infiltration: 152
727 acres

e All land affected is apparently privately owned.

The proposed disposal sites in Lakeville are located in the south-
west corner of the town and on either side of the New York, New Haven and
Hartford Railroad line along the Lakeville-Freetown boundary. Lakeville's
Future Land Use Map of 1969-1970} shows the affected area west of the rail-
road as "Residential-Rural Low Density and Agriculture". East of the rail-
road, the area south of the Apponequet Regicnal High School is shown as
"Residential-Suburban Low Density”. A 63-acre rapid infiltration site proposed
here would limit development in this particular area of Lakeville.

Since there is no public water or sewer service in Lakeville, any
development pressures are expected to be concentrated in the most suitable
soil areas, which are located in the northern portion of the town, and to
the south of Assawompset Pond. The remaining suitable areas are those in the
vicinity of the proposed disposal sites, in the southwest portion of Lakeville.
A lesser extent of development pressure is anticipated in this area, according
to the master plan. The northeast section contains the most dense development,
and it is here that new development is greatest. Overall, the town has both
large areas of wetlands, which are recommended for preservation as wildlife
refuges, and also thousands of acres of vacant land which could be developed.
If growth pressures should increase in Lakeville, the town is capable of ab-
sorbing "vast amounts” of development, even with the large lot size require-
ments of on-site sewage systems.

Although there appear to be no cranberry bogs in the vicinity of
the proposed disposal sites in Lakeville, there is a very large cranberry bog

1&& Plan for Lakeville, Massachusetts, 1969-1970, Metcalf and Eddy, Inc.
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in Freetown, close to a spray irrigation site that is shared by the two

towns.

Town of Freetown

e Total acreage proposed for spray irrigation: 1395
e Total acreage proposed for rapid infiltration: 55

1450 total acres

® Acres now publicly owned: 93

(Freetown-Fall River
State Forest)

® Acres apparently privately owned: 1357

A master plan for Freetown was not available. Planning staff of
SERPEDD with whom we reviewed the proposed disposal sites did not identify
any conflicts with existing or proposed land use in the town. Freetown has
a large supply of developable open space and is growing at the rate of only
2-3% annually. New development is occurring mainly to the west of the Free-
town-Fall River State Forest, along the Assonet River. The disposal site
that is located closest to existing development lies within the State Forest.
This is a spray irrigation site of 93 acres, in the Breakneck Hill area, and
would be compatible with recreational use of the forest area. A 178-acre
spray irrigation site is proposed north of the State Forest between Richmond
and Howland Roads, where gradual residential development is occurring. The
remaining sites are in areas that are likely to remain open, or to develop
only slowly.

The principal element of concern from the point of view of potential
land use impacts is the close proximity of two of the spray irrigation sites
to a large cranberry bog north of the State Forest. The likelihood of con-
tamination and drainage problems from effluent disposal must be further
studied here.
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Town of Fall River

Total acreage proposed for spray irrigation: 4417
Total acreage proposed for rapid infiltration 0
Acres now publicly owned: 1523

(Freetown-Fall River State
Forest & Watuppa Reservation)

® Acres apparently privately owned: 2894

As a land use plan for Fall River was not available, our informa-
tion is based on conversations with the planning staff of SERPEDD. All of
the effluent disposal sites proposed in Fall River are located to the west
of Route 24. The 1523 acres of spray irrigation sites within the State
Forest and Watuppa Reservation would be compatible with the open space and
recreational use of these preserved areas. The 2894 acres of spray irrigation
sites proposed in areas that are apparently privately owned lie to either side
of the Copicut Reservoir and southeast of the Watuppa Reservation. Although
this area of Fall River is zoned for low density residential development,
there is no existing development, and no significant amount of future
development is expected since there is no good road access, and the space
is probably not needed for future town growth.

A potentially very serious conflict is posed by the proposed use of
the Copicut watershed for effluent disposal. The Copicut Reservoir is a public
water supply, and the risk of contaminating it must be carefully assessed be-
fore a decision is made to deposit effluent here.

Town of Dartmouth

e Total acreage proposed for spray irrigation: 164
® Total acreage proposed for rapid infiltration: 0
® Land in all 3 sites appears to be privately owned

The three spray irrigation sites proposed in Dartmouth are located
along the Dartmouth-Fall River boundary and are extensions of sites in Fall
River. Although a land-use plan was not available, it does not appear
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that the sites infringe on any existing development. The acreage proposed
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