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Metropolitan District Commission,
20 Somerset Street, Boston 8, March 14, 19.

To the Honorable, the Senate and House of Representatives in General
Court assembled.

Chapter 22 of the Resolves of the 1951 legislative
session directs the Metropolitan District Commission to
make a further investigation and study relative to the
construction and operation of a Metropolitan system of
refuse disposal incinerators, as follows:

Resolved, That the metropolitan district commission is hereby
authorized and directed to make a further investigation and study
relative to the advisability and necessity of constructing and operating
a metropolitan system of refuse disposal incinerators. Said commis-
sion, in making its investigation and study hereunder, shall make
a thorough engineering survey relative to the disposal of refuse within
the metropolitan distinct for the purpose of determining the present
practices in such disposal, the number of disposal plants that may be
necessary, the locations of suitable sites therefor, the probable costs of
their construction and operation and a comparison of the present costs
of refuse disposal with the costs of operating incinerators for such
disposal. Said commission, in carrying out the provisions of this
resolve, shall consider especially the advisability of providing for the
construction of refuse disposal incinerators in the cities of Boston,
Chelsea, Somerville and other municipalities where the problem of
refuse disposal is now acute prior to the establishment of a refuse
disposal system for the entire metropolitan district. Said commission
shall report to the general court the results of its investigation and
study, and its recommendations, together with drafts of legislation
necessary to carry such recommendations into effect, by filing the
same with the clerk of the house of representatives not later than the
first Wednesday of December in the current year. For the purpose

Cfic Commontoealtj) of 90 assa dnisetts

this resolve, said commission may
fifteen thousand dollars from item
and eighty and eight hundred and
hundred and fifty.

of carrying out the provisions of
expend such sums, not exceeding
2932-01 of chapters five hundred
twenty-five of the acts of nineteen

Approved June 28, 195
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During the past several years the increasingly trouble-
some question of refuse, rubbish and garbage disposal,
particularly as regards the availability of suitable dumps
in nearly all sections of the Metropolitan District, has
been a matter of considerable concern to many of the
communities in Greater Boston. This situation has
resulted in a number of petitions to the General Court
for the establishment of a consolidated system of disposal
incinerators in the district.

In the 1950 legislative session an action directing this
Commission to study the problem was adopted, and,
although no funds were provided for engineering or
technical services, the Commission in the brief time
available was able to make preliminary determinations
that a compelling need for the establishment of such
a system existed, especially in many of the cities and
towns immediately bordering and including the city of
Boston, where disposal problems have reached an acute
stage. In its report to the 1951 session (House, No. 2133)
the Commission stated that it was clearly evident that
further consideration of the whole problem would be
difficult without the necessary and specific information
on which conclusions could be based, and recommended
a thorough engineering stud}" at a cost of $15,000. This
recommendation was approved, the funds provided and
we were directed to make the further study.

The Commission engaged the engineering firm of
Thomas Worcester Inc. as its consultants, an organiza-
tion well experienced in this kind of work, particularly
in that they have recently finished an exhaustive disposal
survey for the city of Boston. Through the courtesy of
the city, excerpts from the Boston Survey have been
incorporated in the Metropolitan report. The Thomas
Worcester organization have prosecuted their studies
of the Metropolitan problem with diligence and “know-
how”, their “appreciation of the situation” we consider
sound in every respect, and their findings conclusive and
to the point.

The Commission would respectfully invite the attention
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of the General Court in the appended report of its con-
sultants to a scrutiny of those factors of population
density, distribution and trends; transportation facili-
ties, cost comparisons and other conditions which prompt
them to the conclusion that the construction of five in-
cinerators having a total daily capacity of 2,350 tons to
serve a population of 1,427,000 in the central portion of
the Metropolitan District at an initial investment cost of
about %iyyi million, should have prior and immediate
consideration because of the dire need for new methods
of disposal in this area, and the relatively slight difference
in annual per capita cost of final disposal in comparisons
between dumps and incinerators, makes the establish-
ment of such facilities economically feasible.

With this conclusion, the Commission is wholly in
agreement.

Respectfully submitted,

METROPOLITAN DISTRICT COMMISSION

By
Commissioner.

Edgar F. Copell,



EXAMPLE OF RECENTLY COMPLETED
MODERN INCINERATOR
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SPECIAL REPORT OF THE METROPOLITAN DIS-
TRICT COMMISSION RELATIVE TO THE
CONSTRUCTION AND OPERATION OF A
METROPOLITAN SYSTEM OF REFUSE DIS-
POSAL INCINERATORS.

The very serious problem of refuse 1 disposal has
existed for a number of years in many of the cities and
towns in the Metropolitan District. In Colonial times
the problem was simple and was solved by the individual
householder. However, as population increased and
living habits changed, and as open areas for dumping
decreased, the communities gradually assumed this
function. Today, these factors have affected refuse dis-
posal to such an extent that some communities are now
unable to feasibly cope with the situation. The only
logical solution is a combination of communities for the
purpose of refuse disposal.

In the past, similar problems which were too large for
the individual communities to handle economically arose
relative to sewerage systems and water supply. These
were solved by the establishment of the Sewerage Dis-
trict in 1889 and the Water District in 1895 and are now
administered by the Metropolitan District Commission.
Similarly, the solution of the refuse disposal problem
should logically be a function of this organization.

Introduction.

1 For the purpose of thisreport, the following definitions are to be used
Refust - All rubbish, ash and garbage.
Rubbish Paper, rags, tin cans, bottles, boxes, brush, metal, and will also include ash
Garbage. Waste from preparation and consumption of food.
Incinerator Capacity. The number of tons ofrefuse an incinerator iscapable of destroying
i a 24-hour period.
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The Commission has been keenly aware of the ever-
mounting refuse disposal problem, as evidenced by
chapter 66 of the Acts of 1950, which directed the Metro-
politan District Commission to investigate and study
the advisability of the construction and operation of a
Metropolitan system of refuse disposal incinerators.
The findings of this investigation were reported in House,
No. 2133, “The Report of the Metropolitan District
Commission relative to Necessary Improvements in the
Metropolitan District Area,” dated December 6, 1950.
This investigation was merely exploratory; however, it
recognized and so stated that the situation in Boston,
Chelsea, Somerville and Medford was acute, and recom-
mended a “thoroughgoing engineering survey to cover
present practices, to determine the number of plants
necessary, to spot the locations, to estimate their costs
and show comparisons between present costs and the
costs of operating incinerators,” be made.

Chapter 22 of the Resolves of 1951 authorized such an
investigation and directed the Metropolitan District
Commission to report to the General Court the results
of the investigation and study, together with drafts of
legislation necessary to carry such recommendations
into effect.

Accordingly, the investigation and study have been
made and the results are presented herein.

Characteristics of the Area.
In order to properly evaluate the problem of refuse

disposal in the Metropolitan District, certain charac-
teristics of the area should be recognized. The geography,
transportation facilities, and population distribution and
trends seriously affect the production and disposal of
refuse. A thorough study of these characteristics must
be made before any logical solution for the problem can
be found.

Geography.

The Metropolitan District, covering 456 square miles,
comprises 43 cities and towns clustered around the
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northerly, westerly and southerly sides of the city of
Boston, as shown on the map facing page 10. This area,
for the most part, has gentle, rolling contours, and there
are no unusual terrain difficulties which would affect
transportation. The north temperate climate of the
District affects the production of refuse during the eight-
month heating season. However, the increased use of oil
burners is gradually reducing asli production.

Treimportation Facilities.
Since highway transportation is the only reasonable

means of moving refuse to its final disposal point, and
time length of haul greatly affects its cost, serious con-
sideration must be given to the transportation system
of the area. The map facing page 24 shows the existing
system of major highways radiating from Boston and the
interlacing network. The ever-swelling number of vehi-
cles causes increasing traffic congestion at many points
in this network, which hinders the efficient transportation
of refuse in the densely populated sections of the District.
The long-range highway construction program of the
Commonwealth of Massachusetts will relieve this con-
gestion considerably when the various stages now under
construction and the proposed new sections are completed.
As this program progresses, the general improvement in
traffic will have a comparable effect on the speed of refuse
transportation. It is evident that the highway system
will have a substantial influence in the selection of new
disposal points.

Population Distribution
The Metropolitan District, according to the 1950

Preliminary Federal Census, has a population of 2,123,234.
The city of Boston accounts for slightly more than one
third of this total. One half the population is concentrated
in the cities of Boston, Cambridge, Somerville and Lynn.
Another quarter of the population resides in Quincy,
Newton, Medford, Malden, Brookline, Waltham, Everett
and Arlington. Thus, it can be seen that three quarters
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of the population is concentrated in the 12 largest of the
43 cities and towns of the District. (See Appendix D.)
A map facing page 10 demonstrates the concentration of
70 per cent of the population in the heart of the District,
constituting only 25 per cent of the total area.

In studying the growth of the District, it was expected
that the central area would be populated first, and as this
became densely occupied, settlement in the fringe suburbs
would progress. In general this was so. However, the
directions in which the growth expanded were not sym-
metrical. This has caused an unbalanced condition
within the District because the present weight of popu-
lation is generally to the north of the center. Conse-
quently, the emphasis of this report will be in the central
and northerly areas in order to solve the more immediate
and critical needs therein.

The large variation of population of the 43 communities
involved is demonstrated by Boston with a population
of 791,000 and Dover with a population of 1,700; Somer-
ville with a density per square mile of 26,000 persons and
Dover with a density of 113, as shown on the map facing
page 12. The communities range from metropolitan
through suburban to rural.

Population Trends,
In addition to studying the population concentrations

as they exist today, consideration must also be given to
the population trends within the District as an indication
of conditions to be encountered one or two decades in the
future. Study of the population growth in the various
cities and towns since 1900 emphasizes that the northerly
section of the central area has come very close to the
saturation point. The conclusion that this area, in all
likelihood, will not become more densely populated is
gained from censuses taken during the past five decades,
which show that the rate of increase has become less than
the average rate of increase for the District. In addition
to this, there is what is known as a “migration out” of
the area. It might be said that there is a natural rate of
generation of population within a community, which is







1952.] HOUSI No. 2360. 11

the excess of births over deaths. If the rate of growth
of a community is equal to this excess, the community
is static in relation to long-range population forecasting.
If it exceeds this figure, the community is experiencing
a “migration in.” If it is less than this, the community
has a “migration out.”

With few exceptions, all the other cities and towns
not in the northerly central area have been experiencing
an inward migration and a population growth above the
average for the District for the last three decades as
shown on the map facing page 12.

As the new highway network is gradually completed,
the low density areas will experience continued growth,
and, perhaps, at an accelerated rate for some time.

Desire for more space in which to rear families and
ever-improving ease of commuting to the business centers
of the District are contributing factors in this migration
to the suburbs.

.All of the characteristics of geography, transportation
facilities, and population distribution and trends have
been taken into consideration in determining the con-
clusions and recommendations.

Analysis of Present Practices

Present refuse collection, transportation and disposal
practices within the Metropolitan District show no great
variation other than the disposal practices in communities
of Brookline, Newton, Waltham and Cambridge. These
towns have constructed and are operating individual
community incinerators for the destruction of their
refuse. Collection practices, with the exception of those
communities who do not collect rubbish, are practically
standardized throughout the District; transportation
is affected only by location of disposal point and the road
network, and final disposal is generally in open dumps.
Garbage is usually sold to hog farmers.

The administrative phases of collection, transportation
and disposal vary widely. In some communities, all
collection, transportation and disposal are completely
performed by the forces of the municipality; in other
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cases, contracts are awarded to private operators for the
entire operation or for various phases.

In recent years, the problem of refuse disposal has
become acute in a number of the District’s communities.
This has also been true in many of the nation’s other
more important population centers. The situation has
been and will continue to be aggravated by the slow but
inevitable recession of available dumping areas to the
fringe of the community; by increasing public sentiment
against the unsanitary and unsightly dumps; and by
continually mounting costs due to increased hauling
distances to isolated disposal points. The aggravating
effect of these conditions becomes progressively more
severe, and, as a result, costs in a number of communities
have mounted at an alarming rate, and in some cases,
with cities and towns having exhausted disposal areas
within their boundaries, the}r are left practically at the
mercy of owners of disposal points in other communities.
No, improvement can in any way be envisaged unless
some other forms of disposal are adopted, and the condi-
tion will continue to grow worse and spread to other
communities.

The city of Boston, the largest single community of
the 43 comprising the District, is approaching a state of
emergency, and the authorities have already undertaken
a thorough investigation and embarked on a serious
program to correct the condition. In addition to Boston,
the cities of Chelsea, Malden and Somerville are already
in difficulty, as it has become necessary for them to
dispose of refuse outside their boundaries.

An over-all picture of the situation showing both the
practices and the annual per capita costs is shown on the
map facing page 14. Consideration of the map facing
page 10, showing population concentration, and the map
facing page 12, showing general practices and costs,
clearly indicates that it is this central area of the Metro-
politan District that requires early relief.

It is readily seen that the communities where high per
capita costs exist are in the densely populated inner
heart of the District, and that as we progress radially
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to the fringe, these costs show a definite reduction. It
can also be noted that a number of the communities on
the fringe do not collect rubbish, and that their costs
are in turn even lower; however, the cost to the home
owner for transportation of his rubbish to the town-
supplied dump must be considered, and is in the order of
$1 per month or $l2 per year.

These matters will all be thoroughly reviewed in greater
detail in the evaluation of the proposed incinerator
program.

Discussion of Refuse Production and Disposal.

Production.
In order to estimate disposal facilities required, it is

necessary to know the refuse production habits of the
population involved. The national average generally ac-
cepted in the refuse disposal field is 2.0 pounds per person
per day.

Even more important than the national average are
the findings of the exhaustive studies made during the
late summer and early fall of 1950 by the city of Boston.
Through the courtesy of George G. Hyland, Commis-
sioner of Public Works of the city of Boston, excerpts
from this study are included in this discussion. Refuse
from certain selected districts considered as representa-
tive was actually weighed for the purpose of estimating
the disposal capacities required by the city. Detailed
results of these weighings are shown in Appendices A, B
and C, and the following table is a resume of the findings:

Refuse Pounds
Population. Production Per Day

in Pounds. Per Persoi
Area Design*atio

54 994,950 2.09
01 1,078,264 1.58
57 191,939 1.05

Brighton
Dorchester South
Charlestown 1
North and West Ends, Stuai

Street l 1,832,731

Totals 4,097,884 2.20

1 These areas could not be weighed separately. However, as a high refuse production factor
was anticipated for downtown Boston, due to the number of non-resident workers, records
were kept of the cubages from the various areas. Assuming the densities of material to be
equal for these areas, the total weight was divided in direct proportion to the cubage pro-
d uced.
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The variations in the production factors in the above
table are what might be expected from the character of
the areas. It is generally accepted that middle class resi-
dential areas will produce approximately 2.0 pounds of
refuse per person per day during the late summer, the
period of peak production. Brighton is readily classified
as such an area, and its factor of 2.09 is in close agreement
with this generally accepted figure. Lower class areas
produce less refuse per person than higher class areas, and
the figures follow this pattern consistently. As previ-
ously mentioned, a high factor for the city proper was
expected because of the high ratio of non-resident refuse
producers, and the results from the computation were in
the range anticipated. The average factor for all the
areas measured is 2.20, which is slightly above the gen-
erally accepted factor of 2.0 pounds. This is reasonable
when the high factor for Boston proper is considered.

If a factor of 3.5 pounds per person per day is used for
downtown Boston, and 2.0 pounds for the remainder of
the Metropolitan District, the results will be adequate
for the determination of disposal requirements.

The densities of refuse in pounds per cubic yard from
the various areas were found to be as follows. The fig-
ures are based on open body trucks; compacting trucks
would, of course, increase the density. This information
is presented as it may have later value to communities in
selecting economic truck capacities.

Area. Garbage. Rubbish. Refuse.

Brighton ....... 719.6 241.4 274.1
Dorchester ....... 637.9 214.3 257.2

Charlestown, Stuart Street, North and West
Ends ~

Over-all 667.7 227.0 269.2

Refuse density figures in different parts of the country
show a wide fluctuation, due to varying local habits and
methods of collection; therefore there is no basis for com-
parison. However, the densities for a certain locale should
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be comparable and the above figures show substantial
consistency.

Admittedly, refuse production habits may vary con-
siderably between population centers widely separated
geographically. However, there is no sound reason for
substantial variation of habits in the communities com-
prising the Metropolitan District. The District is largely
made up of those who draw their livelihood from the
basic population center, Boston, and their habits should
be in accord with those of persons in the Boston area. It
is logical, then, that refuse production figures derived
from the actual weighings of the city of Boston in 1950
are an excellent criterion for estimating the disposal fa-
cilities required by the entire District.

There are three major phases of the refuse problem, —-

collection, transportation and disposal. Disposal is the
main topic of this report, as it is the intention of the
Metropolitan District Commission to provide and operate
communal disposal facilities, if deemed economical and
feasible. Collection and transportation to the point of
disposal is to remain the function of the individual com-
munity, and the economies and efficiency of these phases
are to be their concern. Disposal points will be strate-
gically and economically located, having in mind the
population concentrations and trends and the available
highway and street networks, so as to provide optimum
efficiency of transportation of refuse.

To date, only two systems of disposal have been in
general use, —• dumps and incinerators. Dumps are of
two types, the open and the sanitary, or land fill. The
open dump, generally used at present by the communities
comprising the District, is usually located in an isolated
low area where the material is deposited and allowed to
decompose with the passage of time. Sanitary or land
fill dumps consist of a similar area, but the deposited
material is covered with earth or gravel fill at the close of
each day’s work, thereby sealing the contents.

Disposal.
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Open dumps are by nature vermin infested, unsanitary
and undesirable. They are breeding places for rats and
insects. Frequent fires become serious smoke nuisances,
and the material deposited is usually in a rotting and
putrid state many years after deposition. The areas so
operated become practically useless for any further
purpose. Popular demand forces them to be located at
the fringes of the community, thereby increasing trans-
portation costs a major item in the over-all expense.
Drainage water seeping through the rotting material
frequently contaminates adjoining waterways with the
potential of inducing the spread of disease and presenting
as a whole a most objectionable arrangement. The
above is borne out by the following quotation from a
recent publication 1 of the United States Public Health
Service:

Open Dumps. The dumping of mixed refuse in isolated spots has
been widely used. As long as sufficient low-cost land is available
within a reasonable distance, the practice will have many advocates
for reasons of economy.

The objections to it are so numerous that most cities are realizing
the necessity for finding other methods of disposal. The gradual
urbanization of the country is making it increasingly difficult to find
acceptable dumping grounds without excessive hauls. Open dumps
are not satisfactory to health authorities since they provide ideal
breeding places for rats and other vermin, and usually constitute both
a fire hazard and a smoke and odor nuisance. In addition, the nuisance
produced by an open dump may be expected to result in a loss of
property values in the vicinity. Recently, military authorities on the
Pacific coast have ordered the abandonment of such dumps because
their frequent fires produced interference with black-out requirements.

Sanitary or land fill dumps have many advantages over
open dumps, but even when well managed and efficiently
operated they continue to possess many of the undesirable
features of open dumps. The area they occupy will re-
main quite useless for many years. Infestation by vermin
and insects can occur as a result of cracks appearing in
leafing cover of earth due to settlement, and the material

1 “Recommended Wartime Refuse Disposal Practice,” by C. C. Spencer, Past Assistant
Sanitary Engineer, U. S. Public Health Service, Supplement No. 173 to the Public Health
Reports dated 1947, page 7.
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can remain in a state of putrefaction for an almost in-
terminable period of time. As this type of dump requires
mechanical equipment such as shovels, bulldozers and
other earth-moving equipment, together with operators
for same, such dumps are considerably more expensive to
operate than open dumps.

Modern incineration provides the most sanitary and
satisfactory means of refuse disposal. A properly de-
signed and operated incinerator is not a nuisance. The
high temperatures in the combustion chamber eliminate
the possibility of odors in the escaping gases. The ash
from an incinerator, because it has been subjected to high
temperatures, is completely sanitary and can be dumped
in areas where raw refuse disposal would not be condoned.
Further, this ash and clinker material, which is known
as the “residual”, can provide a reasonably compact fill
for future construction.

Incinerators require large initial outlays of money. In
spite of their sanitary advantages, these expenditures
have inhibited their general use. Many thousands of
tons of daily capacity have, however, been installed
throughout the nation where disposal facilities have been
exhausted or proven unsatisfactory.

Within the Metropolitan District four large cities
Brookline, Cambridge, Newton and Waltham have al-
ready adopted incineration as an ultimate disposal
method, and some of these destructors have been in use
for a number of years. The city of Boston recently made
an intensive study of its disposal system, and as a result
has embarked on an incinerator program, at least to the
extent of proceeding with the design of a 750-ton per day
incinerator at Southampton Street. This plant is pro-
posed to absorb the refuse from the entire downtown busi-
ness district. Further, Boston has the evident intention
of eventually constructing other plants and incinerating
the city’s entire refuse production.

New York City, the second largest city in the world,
entered into an incineration program as early as 1928,
and recently put in operation an 800-ton capacity unit.
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It now has an over-all incineration capacity of 5,100 tons
per day. A large number of other cities throughout the
nation have also adopted this method, and this reflects
the fact that such form of disposal becomes almost in-
evitable as dumps become more and more undesirable.

Economics.
It must be recognized that the disposal of refuse is a

serious problem facing any community. The refuse ma-
terials produced by the inhabitants must be disposed of
in a manner that is sanitary and satisfactory to the popu-
lation regardless of cost. Cost, of course, is a prime con-
sideration, as with any other communal operation, but
costs must be weighed in the light of inconvenience
brought about by undesirable and unsanitary conditions
within the community. Disposal of refuse is a permanent
problem and must be faced as a long-range issue. Any
temporary means of disposal, which while holding costs
to a minimum, has an injurious effect on the future of the
community, is not wise economy.

To arrive at disposal costs in the various communities
included in this report, officials concerned with the dis-
posal problem were interviewed where possible. Records
were found to vary greatly, and opinions even more so;
therefore this approach was abandoned. Tire only re-
maining and apparently authoritative source was the
annual municipal reports. These reports were gathered
from the communities of the District, and figures were
extracted therefrom which appeared to most nearly re-
flect the costs of refuse collection and disposal. The
variety of form of presentation in the reports made it
necessary to use considerable judgment in assembling
these facts.

From these figures, unit costs per capita per year were
computed. These unit costs are shown on the map facing
page 14 and in Appendices D and E. Over-all costs
range from $4.44 per person per year in Arlington to 28
cents in Weston. Nahant and Hull were eliminated from
consideration due to their summer population which has
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a distorting effect on the per capita costs. As anticipated,
the costs show a very definite pattern of variation,
generally high in the densely populated communities
in the central area of the District with lowering costs as
the fringe is reached.

Efforts to break down the refuse disposal costs into
their component phases of collection, transportation and
final disposal proved inconclusive. Boston also experi-
enced the same difficulty in analyzing its refuse problem.
The costs of final disposal were segregated in twenty of
the community reports. These costs ranged from 8 cents
per capita per year in Needham to 60 cents in Chelsea,
with an over-all average of 23 cents. This wide variation
of costs is due principally to the impossibility of obtaining
comparable figures from such different record systems.
If the systems were uniform and figures showed some
reasonable relationship, the picture would still be in-
complete. The figures to reflect true costs should include
an item for land damages resulting from dumps which
remain almost permanently useless and detract from
surrounding property values. Such a subject is so
nebulous that it is not possible to estimate the depreciated
property values and consequent loss in taxes to a com-
munity. The damages, once effected, are irretrievable
and losses could be of a substantial magnitude.

As previously stated, the initial high capitalization
of incinerators has prevented their more universal adop-
tion. Authorities on incinerators and manufacturers
generally concede that incinerators today cost in the
range of $2,600 to $3,000 per ton of capacity. These
figures include engineering fees and contingencies. With
a per capita production per day of 2.0 pounds of refuse,
1 ton of incineration capacity will serve 1,000 people.
However, with the incinerator working only five days
out of seven, it will serve but 715 people. Using the
$3,000 per ton unit cost and dividing by 715 gives a total
capitalization cost of $4.20 per capita. The plants are
to be amortized over a period of twenty years; therefore
the annual per capita capitalization is 21 cents. Such a
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figure places an incinerator in a much more favorable
light. Other expenses must, of course, be added, such as
land, operating labor, interest on investment and mainte-
nance. A detailed cost estimate of various sizes of in-
cinerators follows in Appendices F through M, and shows
that over-all incinerator costs run in the range of 82 cents
to $1.64 per capita year, depending inversely on size,
hours of operation and number of days operated per week.
New York incinerator costs are in the order of 93 cents
to $1 per capita per year. In Atlanta, Georgia, operating
costs are 51 cents and adding 21 cents for investment
charges gives a total cost of 72 cents per capita per year.
Estimates made in the Boston report range as follows:
Brighton, $1.31 per capita per year; Southampton Street,
75 cents per capita per year; and Barry’s Ledge, 65 cents
per capita per year. These Boston prices may be slightly
low as computations here were based on a range of $2,200
to $2,400 per ton of capacity. Brighton’s costs appear
high, but its peculiar geographical isolation made it
necessary to limit the plant to the incineration of Brighton
refuse alone. Combining Brighton with other com-
munities under a Metropolitan District Commission plan
would make a much more efficient installation and a
substantial reduction in the yearly per capita disposal
costs.

Incinerator locations and the zones which they will
serve have much bearing on the economics of the over-all
disposal problem, as in many cases plants of economic
size can be so situated as to reduce hauling distances,
thereby creating savings. In other cases this advantage
cannot be realized, for in order to establish plants of
sufficient size to be in the economical range, transportation
distances may increase in low density areas. This trans-
portation problem cannot be solely based on mileage, as
strategic location of an incinerator on a high speed high-
way network can well reduce time of haul which is a truer
measure of cost.
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Evaluation of an Incinerator Network for the
Metropolitan District.

Before any evaluation of the economics and feasibility
of the incineration of refuse in the Metropolitan District
is possible, one or more fundamental plans showing the
proposed incinerator locations, the areas which these
will serve, and an estimate of the size of each plant re-
quired must be established. A study of the over-all
amortization and operational costs may then be made
and the economics of the plan properly analyzed. The
following discussion is predicated on the operation of
incinerators on a 24-hour per day schedule for five days
per week. The plans presented are also based on the
consideration that the four municipalities now operating
incinerators are not to expand operations to absorb any
of the refuse disposal loads of the surrounding com-
munities.

Basic Decisions.

The map of the Metropolitan District showing the
various communities involved, together with a study of
their population, which reflects their refuse producing
potential, clearly indicates the infinite number of possible
over-all location plans. Therefore, it becomes necessary
to make certain basic decisions to establish a starting
point for the development of any plan. The first such
decision is that the 750-ton incinerator at Southampton
Street, now in the design stage for the city of Boston, is
a key installation. (See map facing page 20.) This can
be justified because the need for new means for refuse
disposal for the area to be served is well known. The size
of this incinerator is also favorable to the plan, since the
larger plants are more economical to construct and
operate. No location in the area is better suited.

A very grave situation exists in Somerville, Malden,
Medford, Everett and Charlestown. Fortunately, there
is an area in the marshes near the Somerville-Medford
line, off the Mystic Valley Parkway, which is centrally
located, and an incinerator of sufficient capacity could
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be erected in this vicinity. This is largely wasteland or
only partially industrialized, as shown on the aerial
photograph facing page 22. It has a desirable highway
network and is practically at the population center of
the communities to be served. This furnishes good
reason for the second basic decision that this location is
also a key installation in the over-all plans.

By accepting these two locations as the keystones of
any incinerator network, variations of locations for the
remainder of the District can be worked out and the
over-all plans evaluated. A number of combinations
were studied, but in the end two basic plans evolved
which were found to meet all the requirements. Ap-
pendix N shows the determination of capacity required
for each group.

A serious attempt was made to standardize the size of
incinerators with some success. However, the wide
variations in populations and the general geography
made complete standardization impossible.

In selecting these locations many factors had to be
considered the most important was to keep transporta-
tion distances at a minimum, as this is a major item of
over-all refuse disposal cost. This was done by locating
incinerators as close as possible to the population centers
of the areas served. Plants are generally located on or
at the junction of major highway systems to reduce trans-
portation time, thereby minimizing, if not eliminating,
the effect of added transportation mileage where it oc-
curred. Consideration was also given to selecting sites
which would not be detrimental to the surrounding
property. In every case an attempt was made to find
a site where dumping facilities for residual materials
were in the immediate vicinity. Foundation conditions
were also considered from a standpoint of engineering
judgment only, since detailed investigation is a question
to be considered in the design stages. The final selection
of the recommended sites was based on field reconnais-
sance, study of the highway pattern, of aerial photographs
where available, and geodetic and street maps of the
various communities.
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Since the program must of necessity develop over a
period of time, two plans are presented to allow flexibility
in the program.

Plan I
Plan I may be seen on the map facing page 24. This

shows the main highway network and the approximate
locations of the incinerator sites. Movement of the sites
in any direction within reasonable limits will not have
any substantial effect on the over-all picture. The vari-
ous locations will be discussed in the order of their con-
sidered importance.

This plan calls for a 750-ton incinerator at Southampton
Street, located near a point of egress from the proposed
new Boston Central Artery. Further details of the pro-
posed site may be seen on the map facing page 20. As
previously stated, this location was selected as a point
for the construction of an incinerator of sufficient capacity
to handle the refuse from Charlestown, North and West
Ends, South End, Back Bay, Stuart Street area, Elm
Hill, Dudley, Mission Hill and Roxbury, South Boston,
and about three quarters of Dorchester North. The
approximate line of demarcation between this section of
the city and the southerly areas is also indicated on the
map. Since this area includes the business district of
downtown Boston, with its large numbers of commuting
daily workers, transients and general industry, it is the
heaviest refuse producer in the Metropolitan District.
The fact that the city of Boston adopted this particular
site and size of incinerator, and already has the plans in
the preliminary design stage, is indicative of its suitability
to meet the needs of the population.

The second installation to be considered is in the Mystic
River marshlands near the Medford-Somerville line, at
the junction of the Mystic Valley Parkway and the Fells-
way, as shown on the aerial photo facing page 22. This
area is becoming industrialized, and a large part of it is
already under the jurisdiction of the Metropolitan Parks
District. The plant recommended here would serve Med-
ford, Malden, Everett, Somerville and Charlestown, and
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remainder of the District can be worked out and the
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which were found to meet all the requirements. Ap-
pendix N shows the determination of capacity required
for each group.

A serious attempt was made to standardize the size of
incinerators with some success. However, the wide
variations in populations and the general geography
made complete standardization impossible.

In selecting these locations many factors had to be
considered the most important was to keep transporta-
tion distances at a minimum, as this is a major item of
over-all refuse disposal cost. This was done by locating
incinerators as close as possible to the population centers
of the areas served. Plants are generally located on or
at the junction of major highway systems to reduce trans-
portation time, thereby minimizing, if not eliminating,
the effect of added transportation mileage where it oc-
curred. Consideration was also given to selecting sites
which would not be detrimental to the surrounding
property. In every case an attempt was made to find
a site where dumping facilities for residual materials
were in the immediate vicinity. Foundation conditions
were also considered from a standpoint of engineering
judgment only, since detailed investigation is a question
to be considered in the design stages. The final selection
of the recommended sites was based on field reconnais-
sance, study of the highway pattern, of aerial photographs
where available, and geodetic and street maps of the
various communities.
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Since the program must of necessity develop over a
period of time, two plans are presented to allow flexibility
in the program.
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Plan I may be seen on the map facing page 24. This

shows the main highway network and the approximate
locations of the incinerator sites. Movement of the sites
in any direction within reasonable limits will not have
any substantial effect on the over-all picture. The vari-
ous locations will be discussed in the order of their con-
sidered importance.

This plan calls for a 750-ton incinerator at Southampton
Street, located near a point of egress from the proposed
new Boston Central Artery. Further details of the pro-
posed site may be seen on the map facing page 20. As
previously stated, this location was selected as a point
for the construction of an incinerator of sufficient capacity
to handle the refuse from Charlestown, North and West
Ends, South End, Back Bay, Stuart Street area, Elm
Hill, Dudley, Mission Hill and Roxbury, South Boston,
and about three quarters of Dorchester North. The
approximate line of demarcation between this section of
the city and the southerly areas is also indicated on the
map. Since this area includes the business district of
downtown Boston, with its large numbers of commuting
daily workers, transients and general industry, it is the
heaviest refuse producer in the Metropolitan District.
The fact that the city of Boston adopted this particular
site and size of incinerator, and already has the plans in
the preliminary design stage, is indicative of its suitability
to meet the needs of the population.

The second installation to be considered is in the Mystic
River marshlands near the Medford-Somerville line, at
the junction of the Mystic Valley Parkway and the Fells-
way, as shown on the aerial photo facing page 22. This
area is becoming industrialized, and a large part of it is
already under the jurisdiction of the Metropolitan Parks
District. The plant recommended here would serve Med-
ford, Malden, Everett, Somerville and Charlestown, and
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would require a capacity of approximately 450 tons. The
site is well suited to the needs, since it is in an industrial-
ized area. It is close to the junction of two main highways,
giving good access for communities who will dispose of
their refuse at this plant. Foundation conditions should
not present too serious a problem, particularly if the site
north of the Mystic Valley Parkway is selected. There
is an almost limitless space in the vicinity for the disposal
of residual material.

The Brighton, Watertown, Belmont, Arlington and
Lexington areas are next logically grouped together with
alternate locations being offered for the plant site, one at
Wexford Street, Brighton, behind the Abattoir, the other
at the existing Watertown dump. (See aerial photograph
facing page 26.) The Wexford Street site was approved by
the city of Boston for use by Brighton, and in spite of the
anticipated high costs per unit of capacity, the incinerator
showed a saving by eliminating the present practice of
hauling Brighton refuse across the entire city to Mile
Road dump on the Dorchester shore line. The high op-
erational cost of this proposed incinerator was due to the
small population to be served (68,000); however, with an
incinerator sized for the larger population of the combina-
tion of the communities mentioned (193,000), a much
more economical incinerator could be constructed. The
Watertown dump is at present a public nuisance, largely
from smoke and scattering of papers, and its elimination
by the installation of an incinerator here would be a
substantial public betterment. Ground at the dump is
fairly high, and foundation difficulties should not be en-
countered. Its potential volume for incinerator residual
dumping is great, regardless of whether the incinerator is
at Wexford Street or at the Watertown dump. The use
of the Watertown dump for residual material would abate
the present nuisance. There appears to be no great
choice between the two sites, although the Watertown
dump is somewhat nearer the population center of the
group. This may not be apparent on the map, but the
heavy population of Brighton draws this center to the
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far southeast comer ofBelmont. The incinerator capacity
required here would be in the order of 300 tons per day.
Based on present low costs in Lexington, and its geo-
graphical separation from the incinerator site for the
group, the town authorities may not wish to take part
in the program. The incinerator recommended is of
sufficient size to include Lexington: however, its capacity
may be adjusted if the town decides not to participate.

A location known as Barry’s Ledge affords a good site
for an incinerator to service the southern half of Boston.
This installation could absorb its entire refuse production,
and is so located as to effectively serve a large portion of
Milton. The site is to the west of Cummins Highway in
the Hyde Park section, and is centrally located from the
population standpoint. This location was given firm
consideration in the Boston report, and is in an isolated
area on a site of an exhausted section of a quarry. The
quarry is still being worked and substantial areas exist
for the disposal of residual materials with the added po-
tential of future exhausted quarry areas. This incinerator
would serve approximately 243, 000 people, and should be
in the order of 400 tons’ capacity per day. Aerial photo-
graph facing page 28 shows the general area and surround-
ings and the approaches thereto from Cummins Highway.

The next most important site, in view of the urgency,
is one on the Salem Turnpike crossing the marshes be-
tween Revere, Saugus and Lynn, as shown on the aerial
photograph facing page 30. This section is a vast, com-
pletely undeveloped area, although some steps are now
being taken to develop it industrially. In spite of the size
of the area and the almost innumerable sites that could be
selected within it, this location is well centered in the
populations of the areas it would serve, namely, East
Boston, Winthrop, Chelsea, Revere, Saugus, Lynn,
Swampscott and Nahant. Some of these towns are fairly
isolated from this site, namely, Swampscott, Nahant
and Winthrop; however, these communities must accept
such a situation because of their own inherent geographical
isolation.
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Informal discussions with the authorities of the town
of Winthrop indicated that such a location for a final dis-
posal point would require the addition of possibly one
collection truck and crew to its present quota, and this
added expense would be readily worth eliminating the
nuisance of a dump within the town limits. The highway
network approaching this site is of a relatively high speed
character, permitting quick truck turn-arounds. The
size of the incinerator unit required would have a capacity
of approximately 450 tons. This is of an economical size
to construct and operate. There are also unlimited pos-
sibilities for disposal of residual materials in the immedi-
ate vicinity. On first observation, because of its lack of
development, the area has the appearance of having poor
foundation conditions. However, parties involved in the
various tracts of property contend the reason for this is
property title difficulties rather than poor subsoil condi-
tions.

In the event of any difficulties with this site a substi-
tute location is proposed in Revere. This location is
approximately at the junction of the International High-
way and the North Shore Road and just to the west of
Wonderland Race Track, as shown on the aerial photo-
graph facing page 32. The site is now used as an open
dump, and as it is on somewhat higher ground than the
area in the marshes it may offer better subsurface condi-
tions. This does, however, move the incineration plant
to the south of the estimated population center, thereby
increasing the length of haul from Lynn, Saugus, Swamp-
scott and Nahant by approximately one and three quarters
miles. The approach highway is of such a nature that
hauling time should be increased no more than seven to
eight minutes per truck load, assuming that travel speed
of thirty miles per hour is readily attainable. Residual
disposal facilities for this site are also practically limitless
and in the immediate vicinity.

Those installations should completely relieve the acute
conditions now existing in Boston, Chelsea and Somer-
ville; in fact, these proposed plants will serve approxi-
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mately 1,427,000 people, or 67 per cent of the entire
population of the Metropolitan District. If Brookline,
Cambridge, Newton and Waltham are added to the group,
this figure will increase to 82 per cent.

The area in the vicinity of Quincy, consisting of Wey-
mouth, Braintree, Quincy and one half of Milton, has a
population of approximately 150,000, and would require
estimated incineration capacity of 300 tons per day. The
location most nearly at the center of population of this
group would be on the Braintree-Quincy line to the east
of Quincy Avenue. Approaches, however, are difficult
and the terrain is rugged. Since construction of a plant
for this group of communities is not expected to be
realized in the immediate future, the road network from
Braintree and Weymouth may be considerably improved
by the time it is needed. As an alternate site the North
Commons area of Quincy, a series of abandoned quarries,
is considered as acceptable and available, as it is now
being used by Quincy as a dump for its refuse.

As the extreme fringes of the District are approached,
the case for incinerators becomes more and more dubious
from an economic standpoint. However, the sanitation
and land conservation or reclamation features, while
nebular, are nevertheless of importance and worthy of
consideration. In the discussion of the Quincy area, no
mention is made of Hingham, Hull and Cohasset. The
population (17,600) of these towns is not of sufficient
magnitude to draw the population center to the east, and
as the haul from these points would be excessive and
costly, these towr ns should not be included in this pro-
gram. If the authorities of the communities are ready
and willing to absorb the extra cost of haul, they could
readily be included with the Quincy group, or a very
small incinerator constructed for their use. Such a plant
would be very expensive to construct and operate from a
unit cost standpoint. Developments for these towns
must be viewed in the light of conditions at the time the
need for an incinerator in their proximity arises.

Two additional community groups complete Plan I.



HOUSE No. 2360. [Apr.28

These are both on the extreme fringe and are not densely
populated areas, permitting great flexibility in site loca-
tion. Since there are many large unoccupied areas exist-
ing, no attempt to pin-point sites will be made.

Wellesley, Needham, Dedham, Dover, Westwood,
Norwood, Walpole, Canton and Stoughton have a com-
bined population of approximately 107,000. They would
require a capacity of about 200 tons per day. The center
of population is located at about the geographical center,
and a suitable site would be one located on Route 1 at
some point in Norwood near the Westwood line, in West-
wood, or in Dedham near the Westwood line. The haul-
ing distances are in some cases very long; however, the
express highway network is excellent. Route 1 bisects
Walpole and Norwood; Route 128 bisects Canton and
Stoughton; and both intersect Route 128 which would
be the main hauling route from Needham and Wellesley.
Since this location covers a widespread area, thinly popu-
lated, the incinerator size required is about the minimum
that would be considered feasible, so there appears to be
no alternative at least under Plan I. The town of Weston
is not mentioned in this group. Since its present cost for
refuse disposal is 28 cents per capita per year, and it is
the most remote from the proposed plant, the extra costs
of haul to an incinerator would not be practicable. If
Weston is in the plan, they can readily be included with
very slight extra destructor capacity.

Reading, Woburn, Winchester, Stoneham, Melrose
and Wakefield (with a total population of 109,000) con-
stitute the last group. They would require a plant
capacity of approximately 200 tons per day. As in the
previous group, hauling distances are long of necessity,
in order to envelop sufficient population to make an
incinerator of a desirable size.

The highway network is good, with Route 128 serving
Woburn and Wakefield and Route 28 serving Reading,
Stoneham, Winchester and Melrose. The site for the
plant should be near the junction of these two routes at
the Reading-Stoneham line. A plant should be located
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on Route 28 and not on Route 128, as the median strip
on 128 will cause serious interference with turn-around
of trucks from certain directions. This is largely a rural
area and several suitable sites for both the plant and
the residual dump exist in the area suggested.

The above plan would serve 99 per cent of the 2,123,000
people of the Metropolitan District; its conception has
included all reasonable factors, and the exclusion of four
communities therefrom has been brought about solely
by the thinning population on the fringe of the District
and isolated geographical locations of the communities.

Plan 11, as shown on the map facing page 34, indicates
the alternate method proposed by dividing the Boston
south section into two separate areas. This will result in
a pattern for the southern part of the District which would
absorb the refuse of the entire area.

In spite of the numerous patterns which were con-
sidered for the northern section of the District, only one
basic change would have been possible. The Lynn-East
Boston group incinerator in Plan I could be divided into
two units, one in Lynn proper and one in southern Re-
vere or East Boston. However, experience dictated the
economy of one large incinerator. This was especially
true in view of the excellent road network leading to the
site selected in the area on the Salem Turnpike at the
Lynn-Saugus line. Therefore the change was not made
and Plan II is identical with Plan I for the northern
section of the District.

The site at Gardner Street in West Roxbury, as shown
on the aerial photograph facing page 34, is considered an
excellent incinerator location. It has very good highway
approaches, is isolated and has a large area for residual
disposal. The city of Boston also selected this as a site.
Introduction of this would eliminate the Plan I location
at Barry’s Ledge, and a site at Victory Point then be-
comes a possible substitute. However, while this fits
Boston’s needs, consideration of the more widespread

Plan II
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policy of the Metropolitan District Commission would
require the site to be located more to the south. If such
a move is made, it would permit the efficient absorption
of a larger population group and make the construction
of a larger and more economic incinerator possible.

The Gardner Street site is located just off Veterans
of Foreign Wars Parkway, and has an excellent road
network from the communities it would serve, namely,
South-West Boston, northern Dedham, Needham and
Wellesley, with Weston, if included. The incinerator
capacity required for this area would be 250 tons per
day serving 146,000 persons. Almost unlimited facilities
exist for residua! disposal, and foundation conditions
should be reasonable. The city of Boston is at present
using this as an open dump.

If the proposed incinerator at Victory Point, as shown
on the map facing page 20, is moved to the south, it would
serve a larger population more efficiently. There is a
desirable site at the Boston-Milton-Quincy line on the
banks of the Neponset River off Granite Avenue in Milton.
This area is already under control of the Metropolitan
Parks District and is close to the population center of the
area. An existing excavation here reveals good founda-
tion conditions and the road network is adequate. Four
hundred tons of daily capacity would be required to serve
the population involved, namely, South-East Boston,
Milton, 90 per cent of Quincy, and 25 per cent of Brain-
tree, a total of 231,000 persons. Surrounding marsh
lands furnish ample space for residual disposal for many
years. See aerial photograph facing page 36.

The Weymouth group, which would consist of a small
fraction of Quincy, about two thirds of Braintree, Wey-
mouth, Hingham, Cohasset and Hull in their entirety, has
a total population of 82,000. The population center is in
the north central part of Weymouth. Study of geodetic
maps and field reconnaissance reveals a large unoccupied
area to the south of Whortleberry Pond in this locale. The
road network approaching this area from several direc-
tions is generally good, and as the area is of considerable
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size, a number of locations are possible. Potential residual
dumping areas are also included in the vicinity. The
area is isolated and unoccupied and would not be objec-
tionable. This grouping would require an incinerator
capacity of approximately 150 tons. This would be a
comparatively small incinerator, and its justification
would have to be based on the elimination of open dumps
rather than economy.

The last group in Plan II would consist of Dover,
Westwood, Norwood, Walpole, Canton, Stoughton and a
portion of Dedham, with a total population of 61,000.
This would require an incinerator capacity of approxi-
mately 100 tons. The location of this would be pre-
cisely the same as that proposed for the similar group in
Plan I. This particular group, however, has a much
smaller total population than the comparable group in
Plan I. Average hauling distances would not be excessive.
This installation, however, could only be justified on
sanitary nuisance elimination rather than on strict
economics.

The presentation of Plan I and Plan II was predicated
on the operation of an incinerator 24 hours per day 5 days
per week, in order to have a similar basis for economic
comparison and to avoid confusion. Construction of
larger incinerators for these two groups operating only
eight hours per day may be more economical. Since
these would probably be completed only after the ur-
gently needed installations in the central area of the Dis-
trict were in operation, locations, sizes and general eco-
nomics should be re-analyzed at that time.

Plan II includes nine sites, whereas Plan I included but
eight, both plans include the same total tonnage; how-
ever, from a construction and operational standpoint,
Plan II would be slightly more expensive, due to the
smaller units as shown in the tables on pages 33 and 35.

Effect of Existing Incinerators.
Four communities in the District namely, Brook-

line, Cambridge, Newton and Waltham are already
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operating incinerators. All these now work on an eighthour per day schedule and were designed to handle therefuse from their own individual communities. It maybe possible, however, for their operations to be ex-panded, and thereby absorb a portion of the refuse loadfrom bordering communities. This, of course, is a ques-tion of high level policy on the part of community authori-ties, and the obtaining of a conclusive decision on such amatter is beyond the scope of this report. If any or all ofthe communities operating incinerators agree to expan-
sion, some adjustments can be made in either Plan I or
Plan 11.

Economic Aspects.
While incineration is extremely desirable from the point

of view of sanitation and nuisance elimination, it must
also have some economic justification. Refuse disposal is
already expensive. If the cost of incineration were to
prove excessive, it could not be justified, except in cases
where a community had no other recourse. Estimates
have been prepared of the initial construction cost, to-
gether with the amortization and operational costs, to
determine the relative merits of incineration over present
methods. The development of these estimates for each
of the various sizes of incinerators which occur either in
Plan I or Plan II is shown in Appendices F through M.

The tables on pages 33 and 35 have been compiled for
Plan I and Plan II and are a r£sum6 of the over-all eco-
nomics of the proposed networks. Since it appeared that
the economics favor the central area only, the figures in
the two tables were grouped to separate the costs of the
central area and the fringe area.

The Plan I table shows that the total initial investment
for incinerators for the entire plan would be 18,775,000.
This would serve a population of 1,793,000 people. The
annual over-all refuse disposal cost for this area is $5,-
347,000. The annual per capita cost for final disposal is
60 cents. The annual operating and amortization cost
for incineration is $1,682,000 and the annual per capita
cost is 94 cents. The adoption of Plan lin its entirety is
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34 HOUSE —No. 2360. [APR.
not economically justified from the table, which showsthe high final disposal costs using incineration in the
fringe areas.

Plan II shows an initial incinerator investment cost of
$8,785,000 serving a total population of 1,813,000. The
annual over-all refuse expenditure for this area is $5,-
399.000, and the estimated cost of final disposal is $l,-
080.000, giving an annual per capita cost of final disposal
of 60 cents. The annual operating and amortization cost
of this incinerator plan is $1,739,000, or an annual per
capita operating cost of 96 cents. It is also evident from
this table that the adoption of Plan II in its entirety is not
economically justified.

It is concluded from this analysis that the central area
of the District which has an annual per capita cost of
final disposal of 66 cents for a population of 1,427,000,
and in which the refuse disposal problem is acute, is the
section wherein incineration is most nearly economical.
An examination of Plan I and Plan II shows the annual
per capita cost of Plan I to be 86 cents, as opposed to the
annual operating cost of 89 cents of Plan 11. It is, there-
fore, obvious that the central section of Plan I is the most
economical, and the one to be considered.

At present this group is spending $4,734,000 for over-all
refuse disposal per year, which is made up of $3,787,000
for collection and transportation, and $947,000 for final
disposal. With an initial investment of $6,665,000 for
2,350 tons of incinerator capacity, the proposed final dis-
posal by incineration will cost $1,226,000 per year, which,
added to the existing cost of collection and transportation,
gives the new total for over-all refuse disposal of $5,-
013,000. This represents an added cost of $279,000, or
only a 6 per cent increase over the present annual ex-
penditures. This is an additional cost of 20 cents per
person per year.

Only the finite costs have been analyzed in this section.
Simultaneous consideration must also be given to costs of
an indefinite nature. The fact that the cost of final over-
all disposal by incineration is so close to the over-all cost
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36 HOUSE —No. 2360. [APR.

under the present methods is remarkable when the com-
plex character and high initial cost of incinerator plants is
compared to the simplicity of an open dump. This slight
difference disappears when the devaluation of property
with the attendant tax loss caused by open dumps is ex-
amined. Steam may be generated as a by-product of an
incinerator plant if consumers are readily available, but
this subject must be studied at the time of actual design
of the plants. The gradual reduction or disappearance of
dump facilities in and near by heavily populated com-
munities is approaching the point that private dump
owners may become arbitrary and hauling distances
excessive.

Final disposal costs are rising. By the time the pro-
posed incineration network is in operation the slight dif-
ferential will be eliminated. At the end of the amortiza-
tion period final disposal cost will be considerably less.

Conclusions and Recommendations.

A serious problem exists in the Metropolitan District
relative to the final disposal of refuse. The situation is
becoming progressively worse and, today, has reached such
proportions that densely populated communities in the
heart of the District are unable to cope with it feasibly.
Final disposal by incineration is the only reasonable
method of solving the problem.

Incinerator plants for individual communities are not
economical. The grouping of municipalities is necessary
to form greater disposal areas. This will result in larger
and more economical plants.

Because of the population distribution of the Metro-
politan District these conclusions pertain only to the cen-
tral area, which contains two thirds of the total popula-
tion. The fringe areas require no immediate relief.

It is, therefore, recommended that the Metropolitan
District Commission be authorized to construct and op-
erate five refuse disposal incinerators. Locations and
capacities of these units shall be substantially as follows:
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i

1. A 750-ton incinerator at Southampton Street, Boston, to serve the
northern section of Boston proper.

2. A 450-ton incinerator near the Mystic Valley Parkway, in Med-
ford, to serve Medford, Somerville, Charlestown, Everett and
Malden.

A 300-ton incinerator at Wexford Street, Brighton, or at the exist-
ing Watertown dump to serve Brighton, Watertown, Belmont,
Arlington and possibly Lexington.

4, A 400-ton incinerator at Barry’s Ledge, Hyde Park, to serve the
southern half of Boston and a section of Milton.

A 450-ton incinerator in the wastelandsin the vicinity of the Revere-
Saugus-Lynn line to serve Revere, Lynn, Saugus, Swampcott,
Nahant, Winthrop, Chelsea and East Boston.

To carry out these recommendations, the Common-
wealth should sell revenue bonds in an amount not to ex-
ceed $7,000,000. These should be designated as “Metro-
politan District Incinerator Bonds” and be an expense of
the Metropolitan Sewerage District. The bonds should
be amortized by equitably assessing the participating
municipalities.
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16 Constitution of the commonwealth, the maturities
17 thereof to be so arranged that the amount payable in
18 each year shall, as nearly as in the opinion of the state
19 treasurer practicable, be the same, and shall bear
20 interest semiannually at such rate as the state treas-
-21 urer with the approval of the governor and council
22 shall fix. All interest payments and payments on
23 account of principal on such obligations shall be part
24 of the debt and expense of the metropolitan se\Ver
25 district.

1 Section 6. This act shall take effect upon its
2 passage.
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Refuse Weighing, Brighton Area.
(Refuse August 8-14, 1950; garbage August 21-25, 1950.1

Density
Day or Class of height Number Wel|h‘ Cubic p dW EKK . Material. Collected of Trips.

CS
Yard.

Monday Rubbish 138,915 613 10 3,473 15.3 226.7
Garbage 32,810 46 6 5,471 7.7 713.3

Total 171,725 659 46 3,733 14.3 260.6

Tuesday Rubbish 137,925 578 39 3,537 14.8 238.6

Garbage 33,405 43 6 5,567 7.2 776.9
Total 171,330 621 45 3,807 13.8 275.9

Wednesday Rubbish 123,710 566 38 3,255 14.9 218.6
Garbage 24,695 35 5 4,939 7.0 705,635 5 4,939 7.0 705.6

Total 148,405 601 43 3,452 14.0 246.9

Thursday Rubbish 151,655 542 37 4,099 14.6 279.8

Garbage 28,490 39 5 5,698 7.8 730.5

Total 180,145 581 42 4,289 13.8 310.1

Friday Rubbish 129,035 529 37 3,487 14.3 243.9

Garbage 23,600 35 5 4,720 7.0 674.3

Total 162,635 564 42 3,634 13.4 270.6

Saturday l Rubbish 115 363 3,713 15.1 245.5

Garbage 5,119 7.3 705.1

Total 114,710 29 3,955 13.8 287.3

Total Rubbish 770,355 3,191 215 3,583 14.8 241.4

168,595 234 32 5,269 7.3 719.6

Total 938,950 3,426 247 3,801 13.9 274.1

Average of three days (Wednesday, Thursday and Friday

Appendix A.
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Refuse Weighing, Dorchester Area.
(Weighings made Sept. 12-18, 1950.]

Density

Weight Subi°Collected
( P°undsb lee ted.

inCubic
Yards

per Trip.

Weight
per Trip

Day of
Week.

Class of
Material.

Number
of Trips.

Pounds
per

Cubic
Yard.

Monday Rubbish
Garbage

125,550

41,492

167,042

3.805 17,33 213.758;

63.1 9.6 4,292 6.5

Total 650.6 42.6

Tuesday Rubbish
Garbage

502.6
66.9

119,570

41,752

161,322

16.231 3,857 237.9

4,10310.1 624.56.6

Total 569 41.1

Wednesday Rubbish
Garbage

160,490

47,166

207,656

765 47 16.33,415 209.8

84.9 11.2 555.464,214

Total 58.2849

Thursday Rubbish
Garbage

151,620
46,896

198,516

3,698699.6 41 216.717.1

67.9 4,608 6.710.1 690.9

Total 767.5 51.1

Friday Rubbish
Garbage

768.1 17.5160,220

57,138

217,358

3,641 208.644

4,67987.7 651.412

Total 855.8 56.

195.7Saturday 17.13,3471756,900

25,170

290.7Rubbish
Garbage 6.54,497 688.936 5.6

Total 327.2 22.682,070

3,635 17.0 214.3
4,415 6.9 637.9

Total 213Rubbish 774,350 3,613.5
58.8Garbage 259,614 407.0

3,804 14.8 257.2271.8Total 1,033,964 4,020.5

Appendix B.
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Refuse Weighings, Stuart Street, Charlestown, and North and West Ends,
Refuse and Garbage Mixed.

[Weighed Oct. 16-22, 1950.]

P r . Density
Load Scow Date contents. (Pounds Cubage Number Yards
No. No. Loaded. „Pe r . „

frolf of Truck per
Cubic 1rucks. Loads. Truck.Weight. Cubage. Yard).

1 14 10/16 240,389 879 273.4 627.9 45 13.9
2 11 10/17 364,153 1,296 281.0 1,448.0 105 13.7
3 12 10/18 373,972 1,242 301.1 1,442.2 109 13.0
4 14 10/19 314,133 1,154 272.2 1,426.6 112 12.7
5 11 10/20 340,864 1,149 296.7 1,089.0 DO 12.1

6 7 10/21 266,573 1,230 216.7 1,319.8 108 12.2
7 12 10/22 124,586 456 273.4 737.1 75 9,8

Average -
- - 273.4 -

- 12.6
Total - - 2,024,670 7,406 - 8,089.6 644

Weights taken from scow displacement as actual weighing was not possible without seri-
ously disrupting normal routine. Difference between scow and truck cubage caused by

pression in scow due to greater load depth

Appendix C
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Communities arranged in Order of Population.

Per Cent Growth. Annual 2 Annual
1950 1 Refuse Per

Municipality. Popu- Disposal Capita
lation. 1940- 1930- 1920- Expend- Expend-

-1950. 1940. 1930. i turns itures.

Boston 790,863 2.6 -1.3 4.4 $2,664,943 $3.37
Cambridge ....

120,676 8,8 -2.4 3.6 533,149 4,42
Somerville ....

102,254 0.1 —1.7 11.6 434,336 4.24
Lynn 99,521 1,4 - 4,1 3.2 371,224 3,73
Quincy

....
83,190 9,7 5.3 50,4 265,467 3.19

Newton . 80,996 15.9 7.0 41.7 334,985 4.13
Medford 66,109 4.8 5,8 53.0 212,360 3.21
Malden ....

59,779 3.0 0.0 18.2 201,992 3.08
Brookline . 56,952 14.4 4.8 25.8 217,088 3.81
Waltham 47,198 17 9 2,0 26.9 166,832 3.49
Everett . 45,789 - 2,1 -3,4 20.7 128,769 2.81
Arlington 43,984 9.9 10.9 82.9 195,370 4.44
Chelsea 39,038 -5,4 -9.9 6.1 108,614 2.78
Watertown ....

37,339 6.4 1,5 62.7 135,486 3.62
Revere 36,663 6,6 -3.6 23.8 83,600 1.73
Weymouth

....
32,695 37.0 14.3 38.7 \

Belmont ....
27,379 1,9 23.5 102.3 90,316 3.29

Melrose 26,919 6.3 9.3 27.3 70,307 2,61
Braintree ....

23,130 41.2 4.2 48. e 24,131 .06
Milton 22,395 19.7 13.8 75.2 36,651 1-63
Wellesley . . . . 20,847 37.8 32.2 83.8 24,339 1-16
Woburn 20,269 2.6 1.6 17.3 14,001 .69
Wakefield 19,600 20.8 -0,6 25.3 20,798 1.06
Winthrop 19,494 16.3 - 0.5 9.0 33,362 1.71
Dedhain 18,499 19,3 2.5 40,9 25,993 1.40
Saugus . : . . 17,146 15.7 0.9 35.2 19,694 1.15
Lexington 17,098 29,7 39.3 49.1 16,891 .98
Norwood ; . . , 16:693 8.5 2.2 19.3 24,622 1.47
Needham ....

16,262 30.7 14.8 54.7 9,300 .57
Winchester ....

15,567 3.2 18,6 21.3 21.235 l e
Reading ....

13,879 27.7 11,3 31.3 6,500 .46
Stoneham ....

13,208 22.7 7.0 27,8 17,771 o 5(1Swampscott . . . 11,836 7.2 4.0 27.7 29,640 2.56
Stoughton ....

11,139 29.0 0.2 19.5
qc

Hingham ....
10,694 33,6 20.2 18.8 9,300 .86

Walpole 8.865 19.1 2.3 33.0 4,500 50
Canton 7,438 16.6 9.7 -2,2 7,862 1.06
Westwood ....

5,838 72.9 61.0 d4.4 4,403 -7o

SSet : ; ; tm S:? li j:™
S.: : : : £S : : 1: ’j;
Dover 1,711 24.5 10.0 37.8 2 ’24Q 1 30

2,123,234 7.2 1.3 16.0 $6,653,107 $3 13

1 1950 preliminary federal census.
2 One typical year. Taken from Annual Reports.
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Communities arranged in Order of Population Density.

Density Per AnnualAnnual 2
Refuse

;nt GrowthPopu-
lation Per1950

Municipality Popu-
lation. lg4o

Disposal
Expend-
itures.

Capita
Expend-
itures.

per
1930- 1920-
1940. 1930,

Square
Mile. 1950.

-1.7 11.6 $434,336 $4.24Somerville . 26,019 102,254 0.1
Chelsea . 20,988 39,038 -5.4 6.1 108,614 2.78
Cambridge 19,308 120,676 8.8 4 3.6 533,149 4.42
Boston . 18,315 790,863 2.6 1.3 4.4 2,664.943 3
Everett . 13,628 45,789 -2.1 -3.4 20 7 128,759 2.81
Winthrop . 12,496 19,494 16.3 -0.5 9.0 33,362 1.71
Malden . . 11,768 59,779 3.0 0.0 18.2 201,992 3.08
Lynn . . 9,505 99,521 1.4 -4.1 3.2 371,224 3.73
Watertown . 9,197 37,339 5.4 1.5 62.7 135,486 3.62
Arlington 8,491 43,984 9.9 10.9 82.9 195,370 4.44
Brookline 8,063 56,952 14.4 4.8 25.8 217,088 3.81
Medford 8,052 66,109 4 5.6 53.0 212,360 3.21

3.6 23.8 63,600 1.73
3.5 102.3 90,316 3.29
9.3 27.3 70,357 2.61

Revere 663 6
Belmont . . 5,965 2727,379 1
Melrosi

5,039 83,190 9 50.4 265,467 3.19Quincy
Newton 4.525 80,996 15.9 7.0 41.7 334,985 4.13
Waltham 3,803 47,198 17.9 49

ampscott 3,745 11,535 7 4 0 27.7 29.640 2.56
Wakefield . 2,667 19,600 6 25.3 20,798 1.06
Winchester 2,638 15,567 3.2 18.6 21.3 21,235 1.36
Nahant 2,552 2,654 44.6 10.9 25.5 11,599 4.37

17,771 1.34Stoneham 2,190 13,208
Wellesley 83'8 24,339 1 162,074 20,847 37

14.3 38.7 41,830 1Weymouth . 1,958 32,695 37 0
Dedham 18,499 19 40.9 25,993 1.40
Milton 19 13.8 75.2 36,651 1.63
Braint 130 41 4.2 48.5 24,131 1.06

Saugus . . 1,621 17,146 15.7 19,694 1,15
Norwood . 1,594 24,622 1.4716,693

Woburn 2.6 1.6 17.3 14,001 .69
11.3 31.2 6.500 ,46Reading . . 1,410 13,879 27.713,879

Hull 42,307 12.701,371 3.331
Needham 1.301 16.262 14.8 54
Lexington 1,038 17,098 29.7 49.1 16,891 .98
Stoughton . 685 11,139 19.5 4,142

Westwood 524 61 0 54 4 4.403 .78
Hingham >0.2 18.8 9,300 .86476 10.694 33
Walpole 431 8,865 19.1 33.5 4,500

Cant' 391 7,438 16.6 7,862 1.05
Cohasset 375 3,694 18.7 0,9 16.8 3,705 1.00

281 4,904 36.6 7.7 46.0 1,413 .28
113 1,711 24.5 15.0 37.8 2,240 1.30

Westc
bov

1.3 16.0 $6,653,107 $34,65; 123,234

1950 preliminary federa >us

from Annual Rerypical year. Tak

Appendix E.
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Estimated Yearly Cost of a 750-Ton Incinerator.
[Cost per capita per year $0.86.]

Initial Investment
Costs of construction, engineering and contin-

gencies, 12,600 per ton of rated capacity 51,950,000
Land 75,000

Total Initial Investment $2,025,000

Yearly Investment Charges,

Amortization (20 years) plus interest (2J^%)
on initial investment S 128,070

Yearly Operating Charges,

Operating labor (per shift):
2 charging men @ $1.50
5 stokers @ 1.50
2 crane operators @ 2.50
2 utility men @ 1.50
2 ash men @ 1.50
2 spare men @ 1.50
1 clerk weigher @ 1.50

$26.00 per hour 1162,240
Supervisor 6,000
Maintenance 39,000

Residual removal:
Truck 3,000
3 drivers 9,000

Total Yearly Operating Charges 219,240

Total Yearly Incinerator Costs $347,310

Appendix F.
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Estimated Yearly Cost of a 450-Ton Incinerator.
[Cost per capita per year $0.82. J

Initial Investment.

Costs of construction, engineering and contin-
gencies, $2,800 per ton of rated capacity 11,260,000

Land 45,000

Total Initial Investment 11,305,000

Yearly Investment Charges.

Amortization (20 years) plus interest (2}4%) on initial
investment $82,380

Yearly Operating Charges

Operating labor (per shift):
2 charging men @ $1.50
3 stokers @ 1.50
1 crane operator @ 2.50
2 utility men @ 1.50
1 ash man @ 1,50
2 spare men @ 1.50
1 clerk weigher @ 1.50

$19.00 per hour $118,560
Supervisor 6,000
Maintenance 25,200

Residual removal:
Truck 3,000
2 drivers 6,000

Total Yearly Operating Charges 158,760

Total Yearly Incinerator Costs $241,140

Appendix G.
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Estimated Yearly Cost of a 400-Ton Incinerator.
(Cost per capita per year $0.97.]

Initial Investment.

Costs of construction, engineering and contin-
gencies, $2,800 per ton of rated capacity $1,120,000

Land 40,000

$1,160,000Total Initial Investment

Yearly Investment Charges.

Amortization (20 years) plus interest (2y 2 %) on initial
$73,220investment

Yearly Operating Charges

Operating labor (per shift):
2 charging men @ $1.50
3 stokers @ 1-50
1 crane operator @ 2.50
2 utility men @ 1-50
1 ash man @ 1-50
2 spare men @ 1-50
1 clerk weigher @ 1.50

$19.00 per hour . $118,560
Supervisor 6,000
Maintenance 22,400

Residual removal:
Truck 3 -000
2 drivers 6,000

Total Yearly Operating Charges 155’ 9GQ

Total Yearly Incinerator Costs -
221> ’ 1,50

Appendix H.



1952.] HOUSE —No. 2360. 51

Estimated Yearly Cost of a 300-Ton Incinerator.
(Cost per capita per year SU.

Initial Investment

Costs of construction, engineering and contin-
gencies, .$2,800 per ton of rated capacity $840,000

Land 30,000

Total Initial Investment $870,000

Yearly Investment Charges.

Amortization (20 years) plus interest (2*4%) on initial
investment $54,920

Yearly Operating Charges

Operating labor (per shift);
1 charging man @ $1.50
2 stokers @ 1.50

1 crane operator @ 2.50
1 utility man @ 1.50
1 ash man @ 1.50
1 spare man @ 1.50
1 clerk weigher @ 1.50

$13.00 per hour . $81,120
.Supervisor 6,000
Maintenance 16,800

Residual removal;
Truck 3,000
2 drivers 6,000

Total Yearly Operating Charges 112,920

Total Yearly Incinerator Costs $167,840

Appendix I
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Estimated Yearly Cost of a 250-Ton Incinerator.
[Cost per capita per year $1.07.]

Initial Investment.

Costs of construction, engineering and contin-
gencies, $2,800 per ton of rated capacity $700,000

Land 25,000

1725,000Total Initial Investment

Yearly Investment Charges.

Amortization (20 years) plus interest (2)4%) 011 initial
$45,770investment

Yearly Operating Charges.

Operating labor (per shift):
1 charging man @ $1.50
2 stokers @ 1-50
1 crane operator @ 2.50
1 utility man @ 1.50
1 ash man @ 1 -50
1 spare man @ 1.50
1 clerk weigher @ 1.50

$13.00 per hour , $81,120
Supervisor 6,000
Maintenance 14,000

Residual removal:
Truck 3 ’ ooo
2 drivers 6,000

Total Yearly Operating Charges 110,120

Total Yearly Incinerator Costs $155,890

Appendix J.



1952.] HOUSE No. 2360. 53

Estimated Yearly Cost of a 200-Ton Incinerator
[Cost per capita per year $1.34

Initial Investment.

Costs of construction, engineering and contin-
gencies, $3,000 per ton of rated capacity $600,000

Land 20,000

Total Initial Investment $620,000

Yearly Investment Charges.

Amortization (20 years) plus interest (234%) on initial
investment $39,140

Yearly Operating Charges

Operating labor (per shift):
1 charging man @ $1.50
2 stokers @ 1.50
1 crane operator @ 2.50
1 utility man @ 1.50
1 ash man @ 1,50
1 spare man @ 1.50
1 clerk weigher @ 1.50

$13.00 per hour $81,120
Supervisor 6,000
Maintenance 12,000

Residual removal:
Truck 3,000
1 driver 3,000

Total Yearly Operating Charges 105,120

Total Yearly Incinerator Costs $144 260

Appendix K.
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Estimated Yearly Cost of a 150-Ton Incinerator.
[Cost per capita per year $1.38.]

Initial Investment.

Costs of construction, engineering and contin-
gencies, $3,000 per ton of rated capacity $450,000

Land 15,000

$465,000Total Initial Investment

Yearly Investment Charges.

Amortization (20 years) plus interest on initial
129,350investment

Yearly Operating Charges,

Operating labor (per shift):
1 charging man @ $1.50
1 stoker @ 1.50
1 crane operator @ 2.50
1 ash man @ 1.50
1 spare man @ 1.50
1 clerk weigher @ 1.50

$lO.OO per hour . $62,400
Supervisor 6,000
Maintenance 9,000

Residual removal:
Truck 3,000
1 driver 3,000

Total Yearly Operating Charges 83,400

Total Yearly Incinerator Costs $112,750

Appendix L.
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Estimated Yearly Cost of a 100-Ton Incinerator.
[Cost per capita per year $1.64.]

Initial Investment.
Costs of construction, engineering and contin-

gencies, 13,000 per ton of rated capacity $300,000
Land 10,000

Total Initial Investment $310,000

Yearly Investment Charges.

Amortization (20 years) plus interest (2}4%) on initial
$19,570investment

Yearly Operating Charges.

Operating labor (per shift):
1 charging man @ $1.50
1 stoker @ 1.50
1 crane operator @ 2.50
1 ash man @ 1.50
1 spare man @ 1.50
1 clerk weigher @ 1.50

$lO.OO per hour . $62,400
Supervisor 6,000
Maintenance 6,000

Residual removal;
Truck 3,000
1 driver 3,000

Total Yearly Operating Charges 80,400

Total Yearly Incinerator Costs $99,970

Appendix M.
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3
Recommended Incinerator Capacitie

Plan I.

Computed In-Out Estimated „

r Popu- Capacity Popu- Adjusted Capacity,
Location. Iq+ : P (Tons lation, Danaeitv 10 Per Cent *nended

lation. Per 24-Hr. Migration Uapacity ' q™ Capacity
Day). (PerCent). opaie -

Boston—N . 404 640 - 4.0 640 706 750

Boston S . 243 340 3.7 340 374 400

Melrose . 109 153 + 3.0 158 173 200

Lynn ... 287 402 - 4.2 402 442 450

Somerville . . 300 420 7.8 420 462 450

Brighton . . 193 270 - 1.0 270 297 300

Wellesley . . 107 150 +12.0 168 185 200

Quincy . . 150 , 210 + 6.2 223 245 300

1,793 2,585 -

- 2,883 3,050

Plan 11.

Boston—N . 404 640 - 4.0 640 705 750

Boston—SW 146 204 + 2.4 210 231 250

Boston —SE . 231 314 - 2.1 314 346 400

Melrose . . 109 153 + 3.0 158 174 200

Lynn ... 287 402 - 4,2 402 442 450

Somerville . , 300 420 - 7.8 420 462 450

Brighton . . 193 270 -1 0 270 297 300

Norwood . . 61 85 + 7.8 92 101 100

Weymouth 82 115 +15,4 133 147 150

1,813 2,603 -
- 2,905 3,050
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