
HOUSE No. 1992

Ordered printed as a House document, on motion of Mr. Sherburne of
Brookline. April* 23.

COMMUNICATION FROM THE SUPERVISOR
OF ADMINISTRATION IN REGARD TO
THE COMPLETION OF THE CONSTRUC-
TION OF THE SOUTH METROPOLITAN
SEWER TO THE TOWN OF WELLESLEY.

Office op Supervisor of Administration,
State House, Boston, April 23, 1917,

Mr. Addison P. Beardsley, Clerk, Joint Committee on Metropolitan
Affairs, State House, Bosto:

Dear Sir: In accordance with the request contained in
your letter of March 27, this department submits a report on
certain questions arising in connection with the request by the
Metropolitan Water and Sewerage Board for an additional
appropriation of $325,000 to be used in completing the con-
struction of the south metropolitan district sewer to the town
of Wellesley.

In your letter you refer to a statement by the engineer of
the Metropolitan Water and Sewerage Board that there had
been no conference or co-operation between his Board and the
State Board of Health, which made the original study of this
project, and go on to say that your committee feels that this
lack of co-operation on such an important subject is detri-
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mental to the financial interests of the State, and that it should
be called to the attention of this department. “Before the
committee takes action on the proposed appropriation it is de-
sired that the cause of lack of co-operation, resulting in the
large additional appropriation being asked for, be looked into
by you. We would appreciate your recommendation about
what has gone on in the past and methods to prevent similar
situations in the future.”

In accordance with your request, this department has made a
careful study of the questions involved in the construction of
the Wellesley sewer extension, and has given particular atten-
tion to the relations of the Board of Health and the Water and
Sewerage Board in connection therewith. Conferences have
been held with the principal officials of both Boards, and our
investigator, together with Mr. Nathan S. Brock, —an en-
gineer with much practical experience in the construction of
works of this character, has gone over the entire line of the
extension, with due reference to the changes in the location of
this line from the line suggested by the State Board of Health,
A study of the engineering problems involved in this under-
taking, with due reference to the variation between the original
estimate made by the State Board of Health on the cost of the
work and the probable cost under present conditions, is con-
tained in Air. Brock’s statement, which is appended to this
report.

The present situation affecting the completion of the Welles-
ley sewer extension can be best understood from a knowledge of
the history of the undertaking.

Prior to 1913 some difficulty was found with sewage disposal
in the town of Wellesley, which had no general town sewerage
system, and various proposals were made for relieving this
unsatisfactory condition.

Ultimately the town of Wellesley petitioned the General
Court to be included in the south metropolitan sewerage dis-
trict. In consequence of this petition, and for other reasons,
a resolve was passed in 1913 (chapter 83, Resolves of 1913)
which provided “that the state board of health is hereby au-
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thorized and directed to re-examine the general subject of the
disposal of sewage for the south metropolitan sewerage district,
and particularly to consider whether any extension of said
district is desirable, and to make a report thereon to the
general court.” While this resolve did not specifically name
the town of Wellesley, it was evidently understood that special
attention was to be given to the question of including Wellesley
within the district. The resolve authorized an appropriation of
$2,500 for necessary expenses.

In accordance with this resolve the State Board of Health
reported to the General Court of 1914, under date of February
20, that Wellesley required immediate relief, and that the best
plan, from the point of view both of the town and of the sewer-
age district, would be the construction of a main seAver from the
Wellesley-Needham line down the Charles River valley to
connect with the Neponset valley sewer in West Roxbury, the
sewer to consist of cast-iron pipes and to extend a distance of
approximately 7| miles. The estimated cost Avas $347,476.

On the basis of the report made by the Board of Health, an
act admitting the town of Wellesley to the south metropolitan
sewerage district, and authorizing the Metropolitan Water and
Sewerage Board to connect Wellesley with existing seAvers in the
district, Avas passed by the Legislature and approAT ed by the
Governor April 13, 1914, as chapter 343 of the Acts of that
year. According to the statements of the officials of the Board
of Health and the Metropolitan Water and SeAverage Board,
this act AA'as passed without any consultation by the committee
of the Legislature Avith either of the tAvo Boards mentioned.
The act provided for an appropriation of $350,000 to build the
sewer, and required the Metropolitan Water and Sewerage
Board to provide an outlet at the Wellesley toAvn line for the
sewage of said town, and to “construct a main trunk sewer
or sewers through such parts of the city of Boston, the towns of
Dedham, Westwood, Dover and Needham, and from said
Wellesley toAvn line to such point in the south metropolitan
system as the board may determine to be necessary in order to
make connection with the Neponset valley sewer.” The act
makes no reference to the survey made by the State Board of
Health.
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Section G provided that the act should take effect when ac-
cepted by vote of a majority of the voters of Wellesley present
and voting thereon at a meeting legally called for the purpose.
The town did not take such action until March 8, 1915, so that
nearly a year elapsed before the Water and Sewerage Board
could begin work upon the construction of the sewer.

During the spring of 1915 the Water and Sewerage Board
made a careful survey of the proposed line of the sewer, with
borings to secure samples of soil at frequent intervals. In this
survey the Board found conditions which seemed to justify
changing the line of the sewer for a considerable part of its
length.

After completing its engineering study of the route, the Board
decided to divide construction into nine sections, numbered,
beginning at the West Roxbury end of the sewer, from 98 to
106. Contracts for the three upper sections, 106, 105 and 104,
were prepared and advertised and bids were received in July,
1915. The Board was unable to let contracts for all the nine
sections at the same time, and considers that such action would
have been inadvisable, because some contractors who might
bid on more than one section if the contracts were let at inter-
vals could bid on only one if all were let together. The two
upper sections, 105 and 106, were let to the Nawn Contracting
Company of Boston, and the adjoining section, 104, was let
to the Bay State Dredging and Contracting Company, all at
reasonable figures. Both of the contractors, however, appear
to have lost considerable sums on the work. In section 106 a
large amount of extremely fine sand, usually referred to as
rock flour, was found. This proved extremely hard to excavate
and greatly increased the contracting expense of building this
section.

Contracts for three of the remaining six sections have since
been let at much higher rates, which were due to the rapidly
rising prices of labor and materials and the general knowledge
of the losses sustained by contractors on the first three sections.
The contractor for section 98, nearest to the Neponset valley
sewer, soon abandoned his contract, and the Board, being
unable to secure satisfactory bids, has made an agreement with
another contractor to complete the work. Under this agree-
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ment the contractor hires all labor and furnishes all equipment
and materials, being reimbursed on account of bills, and pay
rolls after these are checked and approved by the Board’s
officials. For his heavy machinery and other equipment the
Board pays rental at the prevailing market rate, but is not
liable to pay anything for hand tools, which the contractor is
required to furnish. The Board is also bound to pay the con-
tractor $5,000, in instalments of $l,OOO, as each fifth part of
the section is completed, the final $l,OOO not being payable
until the section is accepted by the Board.

One of the three sections not now under contract has been
advertised, but the bids were so high that the work could not
have been done within the limitations of funds in the hands of
the Board, so that all bids on this section were rejected. No
proposals have been issued on the adjoining two sections.

At present, therefore, the situation of the sewer is as follows:
the four sections nearest to Wellesley are completed, except for
a small amount of filling and grading at various points. The
next adjoining section and the section nearest the Neponset
valley sewer are under construction, the former under a contract
and the latter under an agreement on a cost and bonus basis.
The second, third and fourth sections from the West Roxbury
end are not under construction. The cost of completing the five
upper sections is expected to be approximately $273,000, and
over $40,000 has already been expended on the construction of
section 98, which connects with the Neponset valley sewer.
The total expenditures made or contracted for on these six
sections to date are about $315,000, and it seems likely that an
amount equal at least to the balance of the $350,000 already
appropriated will be necessary to complete section 98, leaving
nothing available for the construction of sections 99, 100 and
101, which lie through difficult land, where considerable tunnel-
ing and two river crossings will be required. It is evident,
therefore, that the appropriation originally made is insufficient
for performing this work, and that an additional appropriation
will be necessary if the sewer is to be completed.
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In your letter to this department, the lack of co-operation
between the Board of Health and the Metropolitan Water and
Sewerage Board is referred to as having resulted in the request
for the additional appropriation for completion of the Wellesley
sewer extension. In our opinion, after careful study of the
subject, this lack of co-operation, so far as it existed, was not a
factor of much consequence in bringing about the increased cost
of constructing this sewer. Before construction of the sewer
began there were certain defects in the preliminary steps which
may have had some influence on the discrepancies between the
original estimate and the probable cost of the sewer under
present conditions.

In the first place, the resolve under which the investigation
of this subject was made by the Board of Health in 1913 and
1914 is general in its language and does not specifically require
a study of this proposition, to say nothing of detailed surveys
and estimates of the cost of dding this or any other particular
piece of work. In matters relating to sewage disposal it would
seem to be the proper province of the Board of Health to de-
termine whether the construction of sewerage systems is neces-
sary, and the province of the Water and Sewerage Board to de-
termine for towns within its district the line to be taken by
such systems of sewerage when their construction is determined
upon, and the method of construction to be followed. In this
particular case the Board of Health perhaps went farther than
was necessary, but if the General Court desired a detailed study
and estimate for a line of sewer to connect with the town of
Wellesley, the Water and Sewerage Board should have been
joined with the Board of Health in making the investigation.
Under the wording of the resolve the survey was made by the
Board of Llealth, and the Water and Sewerage Board was not
authorized or requested to join in it.

In the second place, the appropriation allowed the Board of
Health for making its survey was inadequate. Since the Board
was required to study the general subject of sewage disposal in
the south metropolitan district it could not devote all of the
$2,500 allowed to a study of the Wellesley problem, and even if

Circumstances affecting Cost of this Undertaking
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it had been able to do so, the appropriation was still insufficient
for such a detailed and careful survey as should be required to
serve as the basis of an appropriation. The officials of the
present Health Department who were concerned with this
matter when it came up state that the committees of the Gen-
eral Court were informed that the proposed appropriation for
the survey was inadequate, but were not willing to increase it.

The third point affecting the difference between the estimated
cost of the sewer, according to the report of the Board of Health
to the General Court of 1914, and its present probable cost, is
that the Board of Health did not state plainly in its report that
the appropriation allowed for its survey was inadequate, and
that a proper survey had been impossible within the limitations
of the appropriation. The Board of Health might be reluctant
to make such a statement in a report to the General Court on
account of an unwillingness to admit that it had been unable to
accomplish, with the amount allowed it by the Legislature, the
results which the Legislature apparently expected. In any case,
the report of the Board of Health does not explain that the
survey made was only of a preliminary nature, and that a much
more detailed survey would be necessary to determine in a
wholly satisfactory manner the probable expense of constructing
the proposed sewer. Reference to the report shows, however,
that the Board speaks of the route which it suggests that the
sewer should follow simply as a “practicable” route. It lays
some emphasis on a statement that there are several points at
which the sewer could conveniently be connected with the Ne-
ponset valley sewer, but that further studies will be necessary
to determine the most desirable point of connection (see page 23
of the Board’s report). On page 26 the report states that: “It
has been impracticable to determine with certainty the best
point at which to discharge the sewage of the suggested sewer
in the Charles River valley into the Neponset valley sewer.”
In this same page two alternative routes for the end of the
sewer nearest to its connection with the Neponset valley sewer
are suggested.

Again, such evidence as this department has been able to
secure indicates that the committee which reported the bill to
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include Wellesley within the south metropolitan sewerage dis-
trict did not give sufficient attention to the circumstances
affecting the estimate submitted by the Board of Health, and
did not consult, as it should, with that Board and with the
Metropolitan Water and Sewerage Board. According to state-
ments of the officials of both these Boards, neither was notified
of the hearings on the bill nor requested to furnish information
to the committee. It seems likely that if the two Boards had
been consulted the inadequacy of the survey made by the Board
of Health to serve as the basis of an appropriation would have
been discovered.

After the act of 1914, including Wellesley within the metro-
politan sewerage district, was adopted, the connection of the
Board of Health with the question ceased, authority to deter-
mine the line of the sewer and to construct all the works in
connection therewith being conferred by the act upon the
Metropolitan Water and Sewerage Board. The latter Board
secured from the Board of Health such plans, surveys and other
data as that Board had prepared and collected, and seems to
have given due reference to these in making its final plans for
construction. Their incompleteness from an engineering point
of view, however, made necessary complete surveys by the
Water and Sewerage Board before that Board felt justified in
beginning construction, and it was on the basis of these surveys
that the changes in the route of the sewer, which are described
in some detail in the appended report of the consulting engineer,
were finally determined upon. It seems to be the understand-
ing of the committee that the Water and Sewerage Board fol-
lowed the longer route suggested by the Board of Health.
This understanding of the situation does not take into account
all the factors involved. The report of the Board of Health
shows that if its first line had been followed it would almost
immediately, upon completion of this extension, have become
necessary to construct a sewer parallel to the present Neponset
valley sewer for a distance of 3,400 feet, or to reconstruct that
sewer for the same distance in order greatly to increase its
capacity. The estimate of the cost of constructing this par-
allel sewer might properly be included in the estimate of the
cost of constructing the Wellesley extension, but this was not
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done in the Board of Health’s report, though an estimate of
the cost of this parallel line was stated as $35,000. Actually,
therefore, instead of the original line proposed by the Board of
Health being shorter than the line now followed by the Water
and Sewerage Board, it would ultimately be nearly 2,800 feet
longer, and it would involve expensive work parallel to the
Neponset valley sewer, the cost of which would probably have
exceeded the $35,000 estimate.

Your letter and the statements made by the Metropolitan
Water and Sewerage Board failed to take into account one
other factor which is dealt with in some detail in the report of
our consulting engineer, namely, a change in the line of the
sewer for over 17,000 feet above Dedham Avenue, where the
original line of the Board of Health ran south of the Charles
River, but the line followed by the Metropolitan Water and
Sewerage Board runs north of it. This change in route was
made, according to statements of the Water and Sewerage
Board officials, on account of the unfavorable nature of the
ground on the south side of the river and the difficulty of
serving the town of Xeedham unless the sewer followed the
northerly side of the river, at least as far as Dedham Avenue.
It does not seem likely, however, that any of these factors,
however unfortunate they may have been, contributed greatly
to the increase in the cost of this sewer. The original estimate
of the Board of Health may have been somewhat too low, but
probably not by more than 10 per cent., and the change in the
route of the sewer at its lower end may have increased the cost
of construction, but probably by not more than the sum neces-
sary to build the 3,400 feet of sewer parallel to the existing
Xeponset valley sewer. The principal factor in increasing the
cost of this undertaking has been the rapid rise in charges for
labor and materials during the last two years.

In 1914, prior to the outbreak of the great war and for sev-
eral months subsequent thereto, prices were at a low level and
good labor at comparatively low wages was abundant. The
delay of eleven months by the town of Wellesley in accepting
the act, however, precluded any possibility of action by the
Water and Sewerage Board until the spring of 1915, when the

f labor and materials was beginning to trend upward and
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continued thereafter to increase more and more rapidly. The
contracts for the three sections at the Wellesley end of the
sewer were let at low prices, but the contractors for these three
sections suffered severe losses, due in part to greater difficulties
in excavation than were anticipated, but mainly to the difficulty
of securing labor and the rapid rise of prices for tools, machin-
ery, explosives and other material. Other contracts were neces-
sarily let subsequently to the beginning of price increases and
after the losses suffered by the first contractors became known,
so that bids were at a much higher rate than the bids for the
first three sections.

As illustrations of the rates at which prices of essential
commodities used in sewer construction have increased since
the early part of 1915, the following examples may be cited:—

Price Janu- Price March, PerCent.
article. ary, 1915 . 1917 Increase.

Tools and supplies (pails, pipe fittings, etc.), - - 60
Spruce lumber (per M.), ....

$26 00 $42 00 61

Gasolene (per gallon), ..... 13 26 100
Steel reinforcements (per 100 pounds), . 1 80 4 45 150
Portland cement (per barrel), ... 1 55 2 20 40
Bituminous coal (per ton), .... 400 10 00 150
Iron pipe (per ton),

..... 22 00-23 00 47 00 100
Lead (per pound) lO 110
Nails (per keg), ...... 2 00 3 80 90
Labor (per day) 2 00 3 00 50

As to labor, it should be noted that in 1914 much labor was
being hired in the metropolitan district for less than $2 a day,
wages being in some cases as low as $1.60 for a nine-hour day,
and that at present many laborers are demanding and receiving
$3.20 or $3.25 a day. It is also estimated by officials of the
Board of Health and the Water and Sewerage Board and by
contractors that present efficiency does not much exceed 60
per cent, of the efficiency secured at much lower wages two
years ago.

The chief engineer of the Department of Health, successor to
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the Board of Health, made in December, 1916, on the basis of
prices then current, an estimate of the cost of an iron pipe
sewer on the same lines as were originally proposed by the
Board of Health, and found that such a sewer would at that
time have cost at least $586,000, an increase of $226,000 over
his estimate of February, 1914. Since his last estimate was
made prices of many articles have advanced still further.

Conclusions and Recommendations.
The investigations of this department indicate that there

was little or no co-ordination in the work of the State Board of
Health and the Water and Sewerage Board on the undertaking
in question. The fault seems, however, to have been quite as
much in the legislative methods of handling the question as in
the attitude or acts of the two Boards concerned. In the opin-
ion of this department, the tendency of State Boards in most
cases is against co-operation unless such co-operation is speci-
fically required by legislative or executive mandate. In this
particular case the lack of co-operation between these two
Boards has had no detrimental results, but in other cases such
lack of co-operation may hereafter result in serious losses to the
Commonwealth. On this point I recommend that hereafter all
State departments naturally concerned with projects under
investigation be joined in the duty of making such investiga-
tion, and that the Water and Sewerage Board particularly be
joined hereafter in any investigation looking to extension of the
metropolitan water or sewerage sustem.

The original estimate made by the Board of Health of the
cost of this undertaking seems to have been somewhat too
small, even if the expense which would be necessary for re-
constructing part of the Neponset valley sewer or building
a line parallel to it is excluded from consideration. The ap-
propriation. allowed for the survey seems, however, to have
been insufficient to employ an outside engineer to make a
thorough study, while the Board of Health was unable to make
such a study with its own force of engineers. This condition
was the cause of the incompleteness of the survey made and
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probably of the comparatively slight inaccuracy of the estimate.
If a thorough survey of the project could have been made in
the first place, it is likely that a more accurate knowledge of the
factors involved would at once have been secured and some

, to say nothing of a part of the
:ht have been avoided. I recom-
ultimate economy care be taken

subsequent misunderstanding;
apparent increase in cost, mi
mend that in the interest of
by the General Court hereafter to provide adequate appro-
priations for important investigations likely to involve subse-
quent large expenditures.

Another point raised by the circumstances in this case is that
no controlling or supervisory authority now exists which can
co-ordinate the work of different departments or secure com-
plete information for determining the necessity of appropria-
tions, loans and expenditures. This situation has been dealt
with in detail in reports of the Commission on Economy and
Efficiency, predecessor of this department, which are now before
the General Court for consideration. If such a central authority
for controlling loans and appropriations had existed when this
proposition first came before the General Court, conditions not
made plain to committees of the Legislature when the act of
1914 was passed might have been brought out by such an
authority and a more comprehensive survey required before an
appropriation for construction was made.. I take occasion to
emphasize the recommendations contained in the report of the
Commission on Economy and Efficiency relative to revenues
and loans, and urge that action be taken toward the centralized
control of the State finances.

It may be well for the committee on metropolitan affairs to
consider whether it would not be advisable to suspend con-
struction on this undertaking until such time as the cost of
labor and materials shall be reduced below present levels.
When such a reduction in cost will occur is, of course, problem-
atical, and in considering postponement of the completion of
this undertaking due attention should be given to the invest-
ment already made and to the investment of the town of
Wellesley in constructing its town sewerage system, which has
been completed and connected with the upper end of the
metropolitan extension.
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After careful consideration of the expenditures already made
by the Metropolitan Water and Sewerage Board on this project,
and the estimates of our consulting engineer on the probable
cost of completing the work, it is my opinion that the amount
which you are requested to appropriate for the completion of
this undertaking is not excessive if it is understood to cover
land damages as well as the cost of construction. If the work
is to be completed now, the full amount requested should be
appropriated during the present session of the General Court.

Respectfully submitted,

CHARLES E. BURBANK,
Supervisor of Administration
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Mr. Charles E. Burbank, Supervisor of Administration, State House
Boston

Dear Sir: In reply to your directions to investigate the
circumstances attending the request of the Metropolitan Water
and Sewerage Board for an additional appropriation of $325,000
for completing the Wellesley extension of the high-level sewer,
with particular reference to some engineering features which
have developed in the course of your examination of the sub-
ject, I beg to report as follows:

The fact which calls attention to this request of the Metro-
politan Water and Sewerage Board, and marks it as unusual
and requiring examination, is that the amount now demanded
for completing the work is only $25,000 less than the original
estimate of its probable cost, indicating that the work will cost
nearly double, or, to be exact, 91 per cent more than originally
estimated.

I understand that the points which you desire me to con-
sider are: what was the cause or causes of this wide variation
between the estimated cost and the probable actual cost as
now estimated, and also whether a study of this case may not
aid in devising some means of preventing such variations in the
future.

In considering the first of these points, the probable causes
of the variation between the estimated and probable cost, the
following explanations are naturally suggested, viz.: first, the
original estimate may have been too small; second, the line of
the structure may have been changed from the original loca-
tion; third, the design of the structure may have been changed;
fourth, industrial conditions may have changed in a wmy to
cause an increase in the cost of labor and material required to
build the structure; fifth, the work may not have been properly
carried out and the money partly wasted.

In order to inform himself on the subject, your engineer has

REPORT OF THE ENGINEER.
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spent a day on the line of the work with the engineer of the
Metropolitan Water and Sewerage Board and your examiner,
Mr. Plaisted, viewing the work done and in progress, and also
in noting the effect on the cost of the work of certain changes
which were made in the original location. He has examined
plans from the offices of the Metropolitan Water and Sewerage
Board and the engineer of the State Board of Health, and read
the very full report of Mr. Plaisted on the subject, and also the
original report of the State Board of Health and the statement
of the engineer of the Metropolitan Water and Sewerage Board,
written in reply to your request for information.

In regard to the first possible reason for the variation of the
estimates the original estimate the facts are these. The
estimate was made by the engineer of the State Board of
Health in response to a legislative resolve, dated May 8, 1913,
requesting said Board “to re-examine the general subject of the
disposal of sewage for the south metropolitan sewerage district,
and particularly to consider whether any extension of said dis-
trict is desirable.’’ Neither Wellesley nor Needham was men-
tioned in this resolve, but a survey and estimate were never-
theless made of the Wellesley extension, presumably because
these two towns are within the natural area of the south metro-
politan district and any extension would logically include them.

In order to report on the general subject, it was necessary
to know which course the outlet from these towns would take,
whether via Cheesecake Brook sewer or via the Neponset val-
ley sewer, and a survey and estimate were necessary to deter-
mine this point.

While this estimate was undoubtedly sufficiently accurate for
the purpose for which it was intended, it was evidently in-
tended to be a preliminary estimate, such as might be required
to determine whether or not a particular scheme was feasible,
but not sufficiently accurate to form the basis for an appropri-
ation. This is particularly evidenced by the fact that no
soundings were made to determine the character of the material
on the line of the work, although this knowledge is very essen-
tial in determining the cost of the work. That nothing more
than preliminary work was intended is also indicated by the
amount of the appropriation, which was $2,500 for the entire
investigation.
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It is your engineer’s belief that in view of the difficult
character of some of the material which has been encountered
in the prosecution of the work, this original estimate of the
probable cost of the work, $350,000, was some though not
very much too small, even for the time at which it was made,
February, 1014.

In regard to the second possible cause of increase in the
estimate a change in the line of location —■ your engineer
finds that in a total length of 39,600 feet, about 13,000 feet, or
about one-third of the sewer, follows the old location, and
25,700 feet, or two-thirds, was built on ground either across
the river from or a considerable distance from the original loca-
tion, and also that the line as built was about 650 feet longer
than the original line.

These departures from the original line occurred at two
points, first, from near Greendale Avenue to the lower end of
the work, where it joined the Neponset valley sewer; second,
from Central Avenue to Dedham Avenue about 17,400 feet,
where the line is changed from the southerly to the northerly
side of the river, from the town of Dover to the town of
Needham.

In regard to the first of these changes, it appears that the
original line as laid out by the Board of Health entered the
Neponset valley sewer at a point where its size was 34 by 35
inches, and it was pointed out in their report that the addition
of the sewage from the Wellesley extension would in the near
future necessitate the construction of a relief sewer down the
valley to a point where the size of the sewer was 45 by 48
inches, giving a capacity ample for all requirements.

This relief sewer, 3,400 feet long, was estimated to cost
$35,000, but this cost was not included in the original esti-
mate of the Wellesley extension.

An alternative line was suggested in the original report of
the State Board of Health which departed from the old line at
Greendale Avenue and joined the Neponset valley sewer
farther down, where the size was 45 by 48 inches, thus avoid-
ing the necessity of the relief sewer and a consequent future
saving of $35,000.

For this reason, and also because the original line ran through
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the gathering area of the Brookline water supply, the Metro-
politan Water and Sewerage Board determined to build on the
alternative line. This line is in deeper cutting and about 600
feet longer than the old line, and necessitates about 1,600 lineal
feet of rock tunnel. It is evident that this change adds a con-
siderable amount to the original estimate. Roughly, the tunnel
might add $16,000 and the increased length $B,OOO, a total of
$24,000.

When, however, we consider that this change of location
avoids the building of the relief sewer at an estimated cost of
$35,000 the change appears to be fully justified, even on this
score alone, and it also presents the additional advantage of
escaping the very objectionable probability of becoming in-
volved with the Brookline water works by crossing their gather-
ing area.

In regard to the change of location between Central Avenue
and Dedham Avenue, from the southerly to the northerly side
of the river, from the town of Dover to the town of Needham,
an examination of the profiles of the two lines indicates that the
change increased the average depth of cutting by about 3 feet
over a length of 17,000 feet. This would increase the excavation
over the amount estimated by the State Board of Health by
about 7,500 cubic yards, which at $2 per cubic yard would
amount to $15,000.

This does not by any means prove that the change of line in-
creased the cost of this part of the work by this amount, as the
quantity of excavation is only one factor of the cost, the other
being the character of the excavation, and this factor, according
to the engineer of the Metropolitan Water and Sewerage Board,
proved on examination to be more favorable on the northerly
side of the river. Nevertheless, it is evident that in the absence
of definite knowledge as to the quality of the excavation, on the
part of those making the original estimate, that estimate would
be smaller by this amount. The principal reason given, how-
ever, by the engineer of the Metropolitan Water and Sewerage
Board for this change is that the town of Needham will in the
future undoubtedly be included in the south metropolitan sew-
erage district, and that the sewer which they are constructing is
intended for the use of this town; it is therefore desirable that
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the location should he on the Needham side of the river in order
to avoid the various river crossings which would otherwise be
made necessary.

Although your engineer does not understand that this is a
point on which he is to express an opinion, he will say in pass-
ing that the final determination of this matter appears, from the
act ordering the construction of this work, to rest with the
Metropolitan Water and Sewerage Board, and, since they are
the State’s experts on matters of sewerage, their decision is
probably the correct one.

In regard to the third probable cause of increase of cost, a
change in the design of the sewer, ■— it appears that such a
change was made. The original estimate contemplated the use
of 24-inch and 30-inch cast-iron pipe. As finally constructed,
the design is of concrete, varying in size from 36 inches by 40
inches to 24 inches by 27 inches.

The engineer of the Metropolitan Water and Sewerage
Board has submitted a comparative estimate of the cost of a 24
inch by 27 inch concrete sewer and a 24 inch pipe, showing a
practical equality in cost This comparison seems reasonable to
your engineer, but in order to determine whether the change in
design, as a whole, increased the cost of the work, a compari-
son should also be made between the 30-inch pipe of the origi-
nal estimate and the larger sizes of concrete sewer up to 36
by 40 inches, as constructed. It seems doubtful if the equality
of cost will hold up to these larger sizes, and it is probable that
a small increase in cost resulted from this change.

In regard to the fourth possible source of increase in cost a
change in industrial conditions it is an undoubted fact that
a very unusual change of this character has taken place since
the original estimate was made in February, 1914. Prices for
both labor and material have advanced continuously since the
date on which the first contracts were let.

I have examined the list ,of prices of labor and supplies as of
the present time submitted by the engineer of the Metropolitan
Water and Sewerage Board, and am able to verify them by my
own experience, and it seems to your engineer that by far the
larger part of the increased cost of the work over the original
estimate can be traced to this cause. A conservative estimate
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would indicate that the cost of construction to-day would be
somewhat more than 50 per cent, higher than in 1914.

In regard to the fifth possible source of the increase of cost —■
an improper handling of the work, leading to waste your
engineer finds as follows: four sections of the work, Nos. 103 to
106, comprising about 19,000 lineal feet, are practically com-
pleted, and two other sections, Nos. 98 and 102, are now under
contract and partly completed. All of this work has been ad-
vertised and awarded to the lowest bidder. It is generally
understood, and this belief is confirmed by the engineer, that
the work on the three upper sections was performed by the
contractors at a considerable loss, and that the next section was
constructed with no profit. The lower section, No. 98, was
abandoned by the contractor after being a little more than
started, and is now being built under a special agreement, by
which the contractor is allowed a small net profit. The other
section now under construction is expected to yield the con-
tractor a reasonable profit.

It seems sure that as a whole the work has been performed
for less than its cost to the contractors, and that the Common-
wealth will receive full value for its $350,000.

I would summarize my conclusions as to the cause of the
difference between the present and the original estimate as
follows:

Considering the character of the material which developed in
the trenches, the original estimate was a little too small, even
for the time and on the location on which it was figured.

There is an increase in the present estimate due to the change
of line of perhaps $39,000. This does not mean that the cost
was increased by that amount from this cause, since at the
lower end the change avoided the necessity of building a relief
sewer, estimated to cost $35,000.

The .change in design from 30-inch and 24-inch iron pipe t(
concrete construction, sizes 24 by 27 inches to 36 by 40 inches
probably increased the cost slightly, although the capacity wa
thereby increased by an average of at least 16 per cent.

By far the greatest part of the increase can be accounted for
by the very unusual industrial conditions which have developed
since 1914, when the original estimate was made. The amount
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of this increase cannot, of course, be closely estimated, but
would, your engineer believes, amount to at least 50 per cent,

of the original cost, or $175,000.
Applying these corrections to the original estimate, a much

nearer agreement would he obtained thus: If we allow a 10 per
cent, increase in the original estimate, the amount would be
raised to $385,000. Estimating the increase in cost due to
changed industrial conditions at 50 per cent, would raise it to
$582,000. Adding $39,000 for change of line would raise it to
$621,000. The remainder of the difference may be attributed
to the fact that the first estimate probably contains no allow-
ance for land damages, whereas the last estimate apparently
allows for this purpose about $50,000.

If we consider whether it would have been possible to have
avoided this variation by the co-operation of departments at
any stage of the proceedings, or by other means, it is evident at
once that no course of action would have avoided the error due
to the change in industrial conditions, since to no one is given
the power to see into the future.

As to the variation due to a lack of knowledge of the con-
ditions to be encountered in the excavation, this might have
been avoided by a thorough investigation before making the
estimate.

As to the variations due to changes in location and design,
they might have been avoided if these factors had been de-
termined before the estimate was made. This would have been
accomplished naturally if the estimate had been made by the
department which had the power to finally determine these
factors. It seems probable, however, to your engineer that the
estimate when made was not intended to be the basis of an
appropriation, but was made as a guide to the engineer in
making other investigations.

It does not appear that any view of the matter could possibly
discover that the Commonwealth had suffered any pecuniary

Respectfully submitted,

NATHAN S. BROCK, C.E

122 Park Street, Brookline, Mi
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Chapter 343 of the Acts of 1914.

is follows:Be it enact

Section 1. The territory comprising the town of Wellesley is hereby
added to the south metropolitan sewerage district created by chapter four
hundred and twenty-four of the acts of the year eighteen hundred and
ninety-nine. In becoming a part of the said system, said town shall be
subject to the provisions and shall conform to the requirements of said
chapter and of acts in amendment thereof and in addition thereto, except
as is otherwise provided herein. Any authority granted to other munici-
palities by said chapter or by acts in amendment thereof and in addition
thereto, is also vested in the town of Wellesley in common with such other
municipalities.

Section 2. The metropolitan water and sewerage board shallprovide
an outlet at the Wellesley town line for the sewage of said town, and,
acting on behalf of the commonwealth, shall construct a main trunk sewer
or sewers through such parts of the city of Boston, the towns of Dedham,
Westwood, Dover and Needham, and from said Wellesley town line to
such point in the south metropolitan system as the board may determine
to be necessary in order to make connection with the Neponset Valley
sewer.

Section 3. In providing for such outlet and in receiving sewage from
the town of Wellesley, and in any action relating thereto, and for the pur-
pose of taking, constructing and maintaining such additional main lines
of sewers, the metropolitan water and sewerage board, acting on behalf of
£he commonwealth, shall havfe and exercise all the authority conferred
upon it by chapter four hundred and thirty-nine of the acts of the year
eighteen hundred and eighty-nine and by chapter one hundred and sixty-
eight of the acts of the year nineteen hundred and one, and by acts in
amendment thereof and in addition thereto; and all the provisions of said
chapters and acts are made applic
maintenance and operation herebj
provided herein.

ble to the additional construction
authorized except as is otherwise

Section 4. To meet the expent
this act, the treasurer and receiver
from time to tune issue in the name

;s incurred under the provisions of
general of the commonwealth shall
md behalf of the commonwealth and

AN ACT TO INCLUDE THE TOWN OF WELLESLEY WITHIN
THE SOUTH METROPOLITAN SEWERAGE DISTRICT.

under its seal, bonds designated on the face thereof, Metropolitan Sewer-
age Loan, for a term not exceeding forty years, to an amount not exceed
ing three hundred and fifty thousand dollars in addition to the amount o



TOWN OF WELLESLEY [Apr. 1917.22

such bonds heretoforeauthorized for the construction of the south metro-
politan sewerage works. The provisions of said chapter four hundred
and twenty-four and of all acts in amendment thereof and in addition
thereto shall, so far as they are applicable, apply to the indebtedness
authorized by this act.

Section 5. The interest and sinking fund requirements on account
of the moneys expended in constructing that part of the sewerage system
provided for in this act, and the cost of maintenance and operation thereof,
shall be deemed to be, and shall be paid as, a part of the interest, sinking
fund requirements and costs specified in said chapter four hundred and
twenty-four and acts in amendment thereof and in addition thereto, and
shall be apportioned, assessed and collected in the manner provided by
that chapter and acts in amendment thereof and in addition thereto,
except as is otherwise provided herein. The town of Wellesley shall,
in addition to the yearly payment of the assessment so provided for, pay
into the treasury of the commonwealth for the sinking fund of the south
metropolitan sewerage district such proportion of the total amount of
said sinking fund, as existing on the first day of April in the year of its
admission to the south metropolitan district, as the valuation of the said
town for the said year shall bear to the total amount of the valuation of
said district, as determined for the purposes of apportionment of assess-
ments. Such proportion shall be determined by the metropolitan water
and sewerage board, and shall be certified by said board to the treasurer
and receiver general of the commonwealth. The treasurer and receiver
general shall determine the total amount so to be paid by said town on
account of its admission to the district, and for the payment thereof shall
add one fifth of said total amount to the yearly sum payable by said town
on account of its share of the interest and sinking fund requirements of
the district for the succeeding five years. No assessment on account of
maintenance requirements of the south metropolitan sewerage district
shall be made upon said town until the calendar year in which its sewers
shall be connected with the south metropolitan system as herein provided.

Section 6. This act shall take effect when accepted by vote of a
majority of the voters of the town of Wellesley present and voting thereon
at a meeting legally called for the purpose.

Approved April 13, 191






