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To ^y^e Ho7iorable the Senate and House of Bepresentatives.

The Board of Metropolitan Sewerage Commissioners,

created by chapter 439, Acts of 1889, presents its

THIRD ANXUAL REPORT.

The past year has witnessed steady advancement upon the

work entrusted to this Board, with a completion of some of

the sections where construction was in progress or had just

begun at the time of submitting our last annual report

;

while contracts have been made upon eleven new sections,

covering a total distance of ten and five-sixths miles ; six

and one-half of which are on the North Metropolitan and

four and one-third upon the Charles River Valley system,

covering the entire portion of the latter system not con-

tracted for when our last report was submitted. These

distances, added to those given in our previous report,

show that there have been or are now being constructed

something more than eleven miles of sewer upon the North

Metropolitan System ; while the entire length of the Charles

River sewer (from its connection with the main sewer of

the Boston system on Huntington Avenue, at its junction

with Gainsborough Street in that city, to the western

terminus, at the corner of Calvary and North streets,

Waltham, a distance of about eight and one-quarter miles)

is now so well advanced that it is hoped to have it in opera-

tion at an early date.

Of the sections completed the past year, three are upon

the North Metropolitan and two upon the Charles River

system ; while the wharf at Deer Island, which had only just

been started when the former report was made, was com-

«
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pleted early in February of the present year, and has given

the contractors upon the sections in that locality abundant
opportunity to receive and land the needed brick and other

supplies, independent of the local authorities. The first

section of either line to be completed was Section 4 of the

North Metropolitan system in the town of Winthrop. This

comprises a portion of the nine-foot sewer, which is the

largest diameter on either system, and the sections completed
are all among the largest in size to be constructed.

In the report of our chief engineer, which is submitted here-

with, and the tables and facts which follow, these matters

,are treated more in detail, and your attention is respectfully

invited to them in connection with this report.

NORTH METROPOLITAN SYSTEM.

Before speaking in detail of the progress of the work upon

this system, it may be well to explain a statement made in

our last report that has been called to our attention, and

which may be misleading. On page 7 of that report (House

Doc, No. 8, 1891), after speaking of the taking of land on

this system, the statement is made :
—

*
' These takings cover the entire line of the North Metro-

politan system, from Chelsea Creek to the outlet at Deer

Island, and comprise all the land takings or purchases of

the Board on this system to date."

In this connection the " entire line" referred to the trunk

or main line of the North Metropolitan system, for at that

time work had only been planned on the main line and not

on any branches. When that report was submitted, work

was in progress upon six sections of this system, covering

the line of the main sewer from the site of the proposed

pumping station on Deer Island to Chelsea Creek, excluding

Shirley Gut and Belle Isle Inlet, tidal waters that this line

crosses. Three of these sections are now complete (one of

them on Deer Island and two in Winthrop) ; one (Section

5, Winthrop) will be completed before winter, and the two

remaining (Sections 8 and 9, East Boston) either in the

winter or early spring. Another section on Deer Island

(Section 2) was let last June, and work on it has been
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pushed so vigorously that its completion can be expected

before winter.

The sewer upon these sections is all nine feet in diameter,

and the entire length of that size, which is the largest upon

the system, is included therein.

Several settlements for land takings have been made upon

this line, in addition to those previously reported ; negoti-

ations are still pending in some cases, while relief has been

souo^ht in others throuo^h the courts of the Commonwealth.

The most important settlement effected was that with

the Boston, Winthrop & Shore Railroad Company, through

its successor, the Boston, Revere Beach & Lynn Railroad

Company. By deed, dated Sept., 13, 1891, recorded in

Suffolk Registry of Deeds (libro 2020, p. 361), this com-

pany conveys to the Commonwealth by warranty a tract of

land in Winthrop, containing about 12,600 feet, through

which the sewer passes, and gives the right to carry and

conduct, and to construct, operate and forever maintain,

repair and renew an underground main sewer and connecting

sewers, drains, man-holes and underground appurtenances,"

under the lands and location of the said road within the

lines of the taking made by this Board in the town of

Winthrop. *

Settlements have also been had with two other parties.

By deed dated Dec. 16, 1890, recorded in Suffolk Registry

(libro 1973, p. 572), Samuel G. Irwin grants the right of

way through his land in Winthrop ; and a similar right is

granted by Herman D. and Jane A. Tewksbury through

their land by deed dated Jan. 10, 1891, and recorded

in Suffolk Registry (libro 1977, p. 49). The latter deed

is accompanied by a release to the Commonwealth, from the

mortgagee, from all claims for damages by reason of the

takings made by this Board (Suffolk Registry, libro 1977,

p. 49).

Land Takings and Purchases.

The land takings upon this system during the past year

number two. On August 1 the papers were signed taking
** the right to carry and conduct under . . . and therein to

construct, operate and forever maintain an underground

main sewer and connecting sewers, drains, man-holes and
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underground appurtenances, and to repair and renew the

same," in that part of Marginal Street, a public street or

highway in Chelsea, . . . which extends from Eastern

Avenue to a point between Shawmut Street and Shurtletf

Street, where said Marginal Street makes a deflection

towards the north, a distance in all of about three thousand

one hundred and flfty-eight feet, measuring on the northerly

line of said Marginal Street." (Suflfolk Registry, libro

2010, p. 474.)

On August 17 similar rights were taken in "that part

of Second Street in Chelsea in the county of Suffolk, which

extends from the northerly line of Spruce Street to the

boundary line between said Chelsea and the town of Everett

in the county of Middlesex, a distance of about eighteen

hundred and forty feet, measuring on the easterly line of

said Second Street, and about eighteen hundred and thirty-

four feet, measuring on its westerly line." (Suflfolk Registry,

libro 2015, p. 185.) And, at the same time, similar rights

were taken in a strip of land forty f^et wide in the town of

Everett, beginning on Second Street, at the boundary line

between that town and the city of Chelsea, and extending

via Second Street to the neighborhood of the crossing of

that street a^d the Eastern Division of the Boston & Maine

Railroad ; thence the line follows the general direction of

the railroad to a point between it and Island End Creek,

near the culvert where the railroad crosses said creek.

From this point the line deflects, and, crossing the marsh,

joins a private way, through which it extends to Beacham

Street, near the junction of said street with Bow Street.

Also a strip twenty feet wide, extending from a })oint in the

marsh on this line, about seven hundred and fifty feet from

the junction of Broadway and Bow Street, through private

estates (crossing said Broadway and Bow Street,) and joining

a private way, which extends to the junction of Henderson

Avenue and Fleet Street, and thence via Fleet and Cross

Streets to Tileston Street. (Middlesex South District Reg-

istry, libro 2064, p. 142.) The right of way from this

point to the Maiden River remains to be taken, as well as

that upon Section 20 (Medford), Section 23 (Everett) and
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Section 40 (Everett and Maiden), recentl}' let and contracted

for.

The total length of these takings is about 11,100 feet, of

which about 5,390 feet (48.5 per cent.) are in private estates,

and the balance (5,718 feet, about 51.5 per cent.) in public

highways ; and all the land taken or purchased on this sys-

tem during the past year is included therein. The takings

and plans upon the sections in Medford, Everett and ^Maiden,

contracts for which have just been made, are about ready,

but will not be executed until after the 1st of October.

The Board of Harbor and Land Commissioners have been

asked during the year to sanction plans, wdaerever the work

of the Board came in contact with tide water. They have

in this way assented to a number of plans, among which are

a wharf and an outfall sewer at Deer Island, siphons under

Shirley Gut, Belle Isle Inlet, Chelsea Creek and the Mystic

River at Maiden Bridge, besides others of minor importance.

In this connection, being advised that certain portions of

this w^ork might come within the provisions of an Act of

Congress, known as the River and Harbor Act, approved

Sept. 19, 1890, which would make the work contemplated

subject to the approval of the Secretary of War, on March

21, 1891, the following communication was addressed to

that honorable grentleman :
—

Board of Metropolitan Sewerage
c0m3iissi0ners of massachusetts,

93 Lincoln Street, Boston, March 21, 1891.

To the Hon. Redfield Proctor, Secretary of War, of the United States

of America.

Respectfully represents the Board of Metropolitan Sewerage

Commissioners of Massachusetts, created under and in pursuance

of an Act of the General Court of said Commonwealth, entitled,

"An Act to provide for the building, maintenance and operation

of a system of sewage disposal for the Mystic and Charles River

Valleys," approved June 7, A.D. 1889, and being chapter 439 of

the Acts of said year, a copy of which is herewith submitted
;
that,

in substantial accordance with the plans reported and recommended

by the Board of Health of said Commonwealth, in its report to the

said General Court of the year 1889, of which a copy is also sub-

mitted, it is necessary, for the construction, maintenance and oper-

ation of the systems of sewers and other works required for sewage
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disposal provided for by said Act, that certain portions of said

works should be built in parts of the harbor of Boston, as shown
in said plans and report ; that said report and plans are based

upon the results of official investigations, which have been pursued

at great expense for many years, as shown by the annual reports

of said State Board of Health since 1871, and the reports of special

commissions established by the General Court in 1881 and 1884
;

that, before the passage of the Act of Congress hereinafter referred

to, the construction of said works, according to the provisions of

the Act above cited, had been begun by this Board, and contracts

had been entered into, amounting to nearly a million dollars ; that

said systems of sewage disposal are necessary to the health and

safety of the inhabitants of many cities and towns of the Common-
wealth ; that none of the proposed works will obstruct the free

navigation of the waters of said Boston harbor, but your petitioners

are advised that certain portions of them may be within the terms

of an Act of Congress, known as the River and Harbor Act,

approved Sept. 19, 1890, so as to require your approval, as here-

inafter requested
;
that, in particular, it is necessary to construct

an outlet for one of said entire systems, running from the southerly

part of Deer Island, south to the channel ; to construct siphons

under the bed of the harbor at Shirley Gut, and under the Mystic

and Chelsea rivers, and certain tidal inlets of said harbor, as shown

in said plans ; to build certain piers beyond the lines recently

established by your authority in the Chelsea and Mystic rivers
;

and to build a wharf on the westerly side of Deer Island, all as

shown in detail by the plans and specifications submitted herewith.

This Board further represents that, in all the investigations

above mentioned, the preservation of the harbor of Boston was one

of the chief considerations ; that extensive experiments were made

to determine the best method of preventing deposits in the harbor
;

that this object has been secured by providing a discharge directly

into a strong tidal current ; that said plans have the approval of

the State Board of Harbor and Land Commissioners
;
and, in the

opinion of skilled engineers and of this Board, said works will not

only offer no obstruction to the navigation of said harbor of Boston,

but will tend to improve the same. Mr. Howard A. Carson, our

chief engineer, is at your service to furnish any further information

you may desire.

Wherefore this Board respectfully requests that all said works,

as above mentioned, and as shown by said plans, may be author-

ized, approved and permitted.

(Signed) Hosea Kingman,

Chairman MelropolUan Sewerage Commissioners.
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Accompanying this were plans (seven in number) as

follows : wharf at Deer Island ; outfall sewer at Deer Island ;

siphon under Shirley Gut ;
siphon under Belle Isle Inlet

;

siphon under Chelsea Creek
;
siphon under Mystic River at

Maiden Bridge ; also plan of sewer on the edge of Charles

River at and near Eliots' ^Machine Shop (Watertown).

This communication, with the plans, was in turn referred

by the Honorable Secretary to the United States engineer at

Boston, and at the request of the latter an interview with

our chief engineer was had, resulting in a recommendation

to extend the opening in Belle Isle Inlet to two hundred

feet, and the following correspondence :

—

Board of Metropolitan Sewerage
Commissioners of Massachusetts.

93 Lincoln Street, Boston, April 4, 1891.

Lt. Col. S. M. Mansfield, Corps of Engineers, U. S. A., Boston, Mass.

Sir: — The change in the design for the siphon at Belle Isle

Inlet, suggested by you to our chief engineer, has been adopted by

the Board, and is shown in Tracing No. 867, sent herewith.

Yours respectfully,

(Signed) Hosea Kingman,
Chairman.

United States Engineer's Office, P. O. Box 5346,

Room 24, P. O. Building, Boston, Mass., April 13, 1891.

Mr. H A. CARSON, Chief Engineer Massachusetts Metropolitan Sewerage

Commission, Boston, Mass.

Sir : — I have the honor to inform you that your application to

the Secretary of War, dated March 21, 1891, for the approval of

certain constructions in Boston harbor, Mass., as modified by

letter of the chairman of your commission, dated April 4, 1891,

in the case of the siphon at Belle Isle Inlet, was approved by the

War Department, April 9, 1891.

This action authorizes the constructions shown by your plans,

719, 829, 830, 832, 833, 851 and 834, and it disapproves your con-

struction shown in Plan 831, substituting for it that shown in Plan

867, which is approved.

Very respectfully,

(Signed) S. M. Mansfield,

Lt. Col. of Engineers.
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Contracts.

Contracts have ])een made for the construction of eijrht

new sections on this line during the past year. The methods
of advertising, receiving bids and awarding contracts were

the same as last year, and are fully described in pages 8-10

of our annual report (House Doc, No. 8, 1891), made to

the last Legislature.

Sections 2 (Deer Island) and 12 (Chelsea) were the first

on this line on which bids were received and opened this

year, such opening taking place June 13, 1891. The num-
ber of bids received on each section was as follows :

—

Section 2, three. Section 12, four.

The National Construction Company, the lowest bidder

upon the Deer Island section (No. 2), received that contract,

and, as previously, stated, has pushed the work with such

energy that the section will be completed, in all probability,

before winter, although the time for its completion by the

contract is the last day of February, 1892. Section 12

(Chelsea) was at the same tin^e awarded to Orrin P. Roberts,

the lowest bidder ; and your attention is called to tables A
and B in the Appendix, which give in full the details of bids

received upon these and other sections contracted for during

the year, and show that in every case the lowest bidder has

received the award and executed the contract.

On Aug. 5, 1891, bids were received upon three other

sections (Section 15, Chelsea ; Sections 16 and 17, Everett).

The number of bids upon these sections were as follows :
—

Section 15, six. Section 16, four. Section 17, eight.

One month later, Sept. 5, 1891, bids upon Sections 20

(Medford), 23 (Everett) and 40 (Everett and Maiden), were

received as follows :
—

Section 20, twelve. Section 23, five. Section 40, seven,
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details for which are fully stated in the tables already

alluded to. The experiment, tried last year, of furnishing

brick and cement to contractors, has been suspended so far

as all contracts made during this year are concerned, as

results had not demonstrated any particular advantage gained

thereby.

The contracts upon these sections amount to $603,335.45.

Add to this the amount previously contracted for and reported

in our last report, $602,037.20, and a total of $1,205,372.65

is the amount of the contracts upon the North Metropolitan

system to date.

The expenditures upon this system, including all payments

on account of contracts, during the twelve months ending

this date, amount to $582,966.06. This, with the amount

previously reported,— $116,492.55,— makes the total ex-

penditures to date $699,458.61.

Your attention is called to the tables submitted herewith

for matters of detail.

CHARLES RIVER VALLEY SYSTEM.

The construction upon this system has progressed steadily

during the past year, and the four sections that were under

contract when our former report was presented have either

been completed or are sufficiently near that stage to insure

completion before winter ; while three other sections on

which contracts were made early in the present year are so

well advanced that their completion may be looked for at

no distant day. Their completion means the completion of

this system, and, as a natural sequence, its opening in the

near future to receive sewage from the towns and cities for

whose relief it was designed. Negotiations are now pend-

ing with the city of Boston for discharging the sewage from

this system through the sewers of that city having outlet at

Moon Island. The following letter, addressed by this Board

to the mayor of the city of Boston, was the initial step in

these negotiations :
—
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Board of Metropolitan Sewerage
Commissioners of Massachi sktts,

93 Lincoln Street, Boston, Sept, 16, 1891.

Hon. Nathan Matthews, Jr., Mayor of City of Bosto7i, City Hall,

Boston, Mass.

Sir : — The system of sewage disposal authorized under author-

ity of chapter 439, Acts of 1889, for the cities of Boston, Walthara
and Newton, and towns of Brookline and Watertown, known as

the Cliarles I^iver Valley System, is nearing completion, and when
put into operation will discharge through the Boston system, with

outlet at Moon Island. Will you please bring these facts to the

attention of the proper authorities, that a conference may be held

with this Board at an early day to arrange details, and, if deemed
best, to make and execute contracts regarding the same ?

For the Board, yours very respectfully,

(Signed) Edward P. Fisk, Clerk.

A letter was received in reply as follows :—
Street Department, City Hall,

Boston, Sept. 17, 1891.

Metropolitan Sewerage Commission, 93 Lincoln St.

Gentlemen: — Your communication of September 16, in rela-

tion to the making and executing of contracts regarding the op-

eration of the Boston system of improved sewerage, is at hand.

The matter has been referred to me
;
and, if you will appoint a

time and place for a conference with your Board, I will attend,

accompanied by the corporation counsel.

Yours very truly,

(Signed) H. H. Carter, Suj)t. of Streets.

A conference was held (Sept. 30, 1^91) between this

Board and the Boston officials, and the latter agreed to sub-

mit a contract to this Board for approval. Negotiations are

now progressing in relation thereto, and some definite agree-

ment will probably be completed by the time this system

shall have been put into operation.

Under the provisions of chapter 4H9, Acts of 1889, the

cost of maintaining and operating this system is to be paid

by the cities and towns specified in said act as included in

said system, in such proportion as may be determined by

the commissioners appointed by the supreme judicial coui-t
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for that purpose, and is to be collected from such cities and

towns as a part of the State tax paid by them. As it is

quite probable that this whole system will be in actual oper-

ation, and that some expense must necessarily^ be incurred

therefor, before such State tax could be levied and collected,

we would recommend that the Legislature in some way pro-

vide funds necessary^ for this purpose.

But few settlements have been made with land owners on

this line for damages to their property. The strip of land

on Section A (Boston), extending from Huntington Avenue

to the Back Bay Fens, which remained to be taken at the

time our last report was submitted, was formally taken on

Oct. 11, 1890 (Suffolk Registry, libro 1962, p. 36), and

two thousand dollars paid for right of way over part of it,

the owner giving the Commonwealth a warranty deed for

same. (Suffolk Registry, libro 1962, p. 8.) One other

settlement has been made, the owners of the Starch Works
in Watertown having granted the right of way in their land,

and given the Commonwealth a deed therefor. (Middle-

sex, South District, Registry, libro 2052, p. 481.) The line

of the sewer at this point was changed at their suggestion,

and the deed given in settlement. Attempts have been

made to settle without success in some cases (the Board in

one instance offering to change the line of the sewer in a

private estate in accordance with the wishes of the owners,

after a formal taking had been made and contracts executed

for constructing the sewer therein), while in others suits

have been entered, and are still pending, in the courts of

the Commonwealth.

Land Takings and Purchases.

Upon March 7, 189i, this Board " Voted, To execute a

deed of taking of land in the city of Boston (Brighton),

and also in the cities of Newton and Waltham and the town
of Watertown, as shown on three plans, one marked Com-
monwealth of Massachusetts, Plan of Land in Brighton,

Boston, Section E;" another marked "Commonwealth of

Massachusetts, Plan of Land in xXewton and Watertown,
and about 300 feet in Brighton, Boston, Section F;" the

third marked, "Commonwealth of Massachusetts, Plan of
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Land in Newton and Watertown, Section G,"— all drawn
by Howard A. Carson, chief engineer, and bearing date

March 7, 1891." This taking, recorded (Suffolk Registry,

li])ro 1987, p. 3; and also Middlesex, South District, Reg-

istry, libro 2030, p. 121)* comprises sections E, F and G,
and measures about 23,000 feet in length

; 9,000 feet or

thereabouts being in public highways, and the remaining

14,000 feet in private estates. Starting near the junction

of Western Avenue and Waverly Street, Brighton, at the

point where the takings formerly made terminate, the line

continues on the avenue to its junction with the entrance of

the Abattoir grounds, and, following the general line of the

Charles River, passes through these grounds and other pri-

vate estates, except where public streets are crossed, to the

line between Brighton and Newton, a distance of about

8,015 feet. From here the line of the Charles River is fol-

lowed through private estates to Water Street in Water-

town, and then via Water, Galen and California streets to

the westerly boundary line between Newton and Watertown.

This section (Section F) lies about equally in Newton and

Watertown, and its length is about 7,700 feet. Continuing,

the line passes through California Street across Bridge

Street, and from this point, following the line of the river,

crosses private land to Farwell Street which street it fol-

lows to Calvary Street, Waltham, where the sewer termi-

nates. One other taking was made by vote of the Board,

on June 24, 1891, of a small piece of land adjoining the

original taking in the Back Bay Fens (Boston), which is

recorded in Suffolk Registry (libro 2003, p. 259;.

On this system the Board of Harbor and Land Commis-

sioners have sanctioned plans at two points where tide water

has been encountered. One of these was where the sewer

crossed Salt Creek, a small tidal inlet of the Charles River

near Beacon Park in Brighton, and the other on the edge

of the river itself in Watertown at the Starch W^orks and

thereabouts.

Contracts.

Advertisements for building that portion of this system

not already under contract (sections E, F and G), appeared

late in December, 1890, when contractors were invited to
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submit bids therefor; and what has been said in regard to

the method of receiving bids and awarding contracts on the

North Metropolitan System, applies here. The bids were

received until noon of Feb. 14, 181) 1, and then and there

publicly opened and read, the number received on each sec-

tion being as follows :
—

Section E, six. Section F, five. Section G, eight.

Table C in the Appendix gives these bids in detail, and

shows the contracts w^ere awarded to Jones & Meehan of

Jamaica Plain, the lowest bidder on each section. (Atten-

tion is called to this table and also to Table D, which accom-

panies it.) On Feb. 25, 1891, the sureties of Jones &
Meehan proving satisfactory, contracts were executed with

them for the construction of the three sections.

The change of route of the sewer at the Starch Works
(Watertown), already alluded to, and also a change in the

Abattoir grounds (Brighton), which was made at the solici-

tation of that corporation, resulted in subsidiary contracts

being made with Jones & Meehan, they accepting the new
line at these two points for the additional sum of eleven

thousand dollars. The following is a copy of the contract at

the Starch Works (Watertown) ; and the one for the change

at the Abattoir is the same, excepting the consideration to

be paid and the description of locality :
—

This Agreement, made the first day of July, in the year one

thousand eight hundred and ninety-one, by and between the Com-
monwealth of Massachusetts, by the Board of Metropolitan Sewer-

age Commissioners, acting under the provisions of chapter 439 of

the Acts of 1889, party of the first part, and John Edwin Jones

and Michael Meehan, both of Boston, in the county of Suffolk and

Commonwealth aforesaid, party of the second part,

—

WITNESSETH, That, in pursuance of the contract heretofore

entered into between the said parties, dated the twenty-fifth day of

February, 1891, for building Section F of the Metropolitan Sewer-

age System, certain alterations in the position and other particu-

lars of the work therein contemplated have been made, as shown
by the plan numbered four and one-half, bearing even date with

these presents, and now on file in the office of said Board ; that

the party of the second part hereby assent to said alterations, and
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for themselves and their executors^ administrators and assigns,

hereby agree to build the part of said section shown on said plan

in accordance therewith, and for the prices established for such

work by said contract, in addition to the sum hereinafter agreed to

be paid by the said party of the first part, and to complete the

whole work of building said section on or before the time fixed by
said contract ; that these presents shall be considered as a part of

said contract, and that all the terms, stipulations and provisions

thereof shall apply in the same manner as if the plans originally

referred to therein had been drawn as shown by the plan herein-

above referred to ; and in consideration of the promises the said

party of the first part agrees to pay the said party of the second

part, in addition to the prices established for such work by said

contract, the sum of seventy-four hundred dollars, in the same

manner, and subject to the same deductions, as provided for other

payments by the terms of said contract.

But it is hereby mutually agreed that the said party of the first

part shall continue to have the right, and nothing herein contained

shall be construed to waive or impair its right to make any further

alterations in the line, grade, plan, form, position, dimensions or

material of any part of the work not already completed, nor to

waive or impair any other rights of the said party of the first part

under said contract.

In Witness Whereof, these presents have been signed by the

said Board, in the name and behalf of the said Commonwealth,

party of the first part, and by the said party of the second part

the day and year first above written.

(Signed)

The Commonwealth of Massachusetts, by its Board of Metro-

politan Sewerage Commissioners. Hosea Kingman.

Tilly Haynes.

R. T. Davis.

(Signed) Jones & Meehan.

By John Edwin Jones.

Michael Meehan.

As the pipes of the Newton and Watertown Gas Light

Company lay directly in the path of the sewer in Water

Street, Watertown, the following contract w^as made with

that company, looking to their removal :
—
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This Agreement, made and entered into this eighth day of

April, A.D. 1891, by and between the Newton and Watertown

Gas Light Company, a corporation, party of the first part, and

the Commonwealth of Massachusetts, acting through its Board of

Metropolitan Sewerage Commissioners, party of the second part,

WITNESSETH, that the said Gas Light Company, party of the

first part, in consideration of the promise of the party of the

second part hereinafter contained, hereby agrees to remove from

their present location the gas-pipes of said company now laid in

"Water Street in Watertown, Massachusetts, and to relay the same

in a different location in said street in such a manner as not to

conflict with the location of the "proposed main sewer" as it is

shown on Plan No. 728 and on Profile dated " December, 1890,"

in the office of said Board.

And said party of the first part for said consideration hereby

releases the said party of the second part, its officers, agents and

servants, from all claims by it for damages by reason of the inter-

ruption of the use of said pipes, and of the taking by said party

of the second part of the easements or other estate of said party

of the first part, in that part of said Water Street included in

the sewer location, as recorded with Middlesex So. Dist. Deeds,

book 2030, page 121 ; and agrees to save harmless the said party

of the second part from all loss or damage directly caused by the

negligence of said party of the first part, or its agents or servants,

in removing and relaying said pipes as aforesaid.

And said party of the second part hereby agrees to pay to said

party of the first part the sum of nineteen hundred and twenty-

eight dollars upon the completion, by said party of the first part,

of said work of removing and relaying said pipes as aforesaid.

Witness, the name and corporate seal of said party of the first

part, signed and affixed hereto by its president hereto dul}^ author-

ized, by vote of said party of the first part, dated May 13, 1891,

of which a certified copy is hereinafter set forth, and the hands of

said commissioners the day and year first above written.

(Signed)

The Newton and Watertown Gas Light Company,

[seal.] By Joseph N. Bacon, President.

Commonwealth of Massachusetts,

By HoseA Kingman,

Tilly Haynes,

R. T. Davis,

Metropolitan Sewerage Commissioners.
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[Copy OF Vote.]
Newton, May 13, 1891.

At a meeting of the diiectors of the Newton and Watertown

Gas Light Company, duly notified and held this day, a quorum

being present, the within contract was read and considered, and

it was voted that the president be and hereby is authorized and

instructed to sign, seal with the corporate seal, execute and deliver

in the name and behalf of this corporation the contract with the

Metropolitan Sewerage Commission, which has just been read.

Attest : (Signed) Francis Murdock,
Clerk.

This contract was faithfully executed, and the money paid

late in August.

The amount involved in these several contracts is $243,-

558.25. Add to this the amount previously contracted for

and reported in our last report, $222,047.50, and $465,-

605.75 is the amount of contracts upon the Charles River

Valley System to date.

Expenditures upon this system, including all payments

on account of contracts, during the twelve months ending

this date, amount to $381,149 33. This, with the amount

previously reported, $18,329.41, makes the total expendi-

tures to date $399,478.74.

General— Both Systems.

During the year $5,597.86 has been expended that is ap-

plicable to both systems in general and neither in particular,

which, added to the amount formerly reported as so spent,

$2,696.20, makes $8,294.06 so spent to this date (Oct. 1,

1891). The expenditures of this Board to date may be

stated concisely thus :
—

North Metropolitan System,

Charles River Valley System,

Both systems,

$699,458 61

399,478 74

8,294 06

$1,107,231 41

Engineering, administrative and contingent expenses, 60,391 43

Total expenditures to date, $1,167,622 84
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The petition of this Board to the Supreme Judicial Court

(Sept. 27, 1890), in pursuance of the provisions of section 13

of chapter 439, Acts of 1889, asking for the appointment of

commissioners to apportion the cost of the construction and

maintenance of both systems upon the several cities and

towns included in said system, was opposed by several of

said cities and towns, upon the ground that said act of 1889

was unconstituti(»nal. This question was taken before the

full bench of the Supreme Judicial Court. Said court, by

its decision, declared said act constitutional ; and upon May
2(), 1891, said commissioners to make said appointment

among said cities and towns were appointed. Prior to the

public meetings of that commission, a communication was

received from the Attorney-General, as follows :
~

Attorney-General's Department,
Commonwealth Building, Boston, June 15, 1891.

To the Metropolitan Seiverage (hmmissioners

Gentlemen: — The commissioners appointed nnder section 13

of the act of 1889 have expressed to me the opinion that they will

require the services of a clerk and a stenographer, for which, or

for any other expenses of the commission, no direct provision

seems to be made in the act. I have no doubt that the parties

would agree to the employment of such assistants, or that the

court would take it into consideration in awarding the compensa-

tion of the commissioners, if they had taken the responsibility to

employ assistants ; but if it is done in either of these ways, appar-

ently the clerk and stenographer would have to wait for their

compensation until the compensation of the commissioners is

awarded and paid, or the commissioners would have to advance

the money to pay them. And, as either result is undesirable, it

is suggested that you may properly allow the compensation of such

assistants to the commission as part of the "expenses incurred

under the provisions of this act," provided for by section 12, which

will enable them to be paid by the treasurer from time to time, as

their service is rendered.

Please inform me, for the benefit of the commission, whether

you will allow and certify such expense, and oblige,

Yours very truly,

(Signed) A. E. Pillsbury, Attorney-General.
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To this the Board replied as follows :
—

Board of Metkopolitan Sewrhage
C0MMISS10NEU8 of Massachusetts,

93 Lincoln Street, Boston, June 18, 1891.

Hon. A. E. PiLLSBUKY, Allorneij-Oeneral.

Deau Sir:— The receipt of yours of June loth is hereby ac-

knowledged. This Board is willing to approve reasonable com-

pensation for the parties you refer to, i)rovided that in your opinion

the act authorizes them to do so, and you are willing to so instruct

them. Why should not the State Auditor allow and certify such

expense ?

For the Board, yours very truly,

(Signed) Edward P. Fisk, Clerk.

To this the Attorney-General replied as follows :
—

Attorney-General's Department,
Commonwealth Building, Boston, June 19, 1891.

Hon. HosEA Kingman, Chairman Metropolitan Sewerage Commis-

sioners.

My Dear Sir:— I have a note from your clerk, saying that

the Board is willing to approve compensation for a clerk and

stenographer for the commission under section 13, provided that

in my opinion the act authorizes them so to do, and I am willing

so to instruct them.

You understand and appreciate, of course, that I cannot give

any official opinion in the matter, or otherwise interfere in it ; and

I made the inquiry of your Board only at .the request of the com-

missioners, and for their accommodation. It is possible that the

State Auditor would allow it, as Mr. Fisk suggests ; but it is not

for me to ask him, and I presume the members of the commission

would hesitate to. In the interests of the promotion of the work

of the commission, perhaps you will settle the matter either with

the auditor or with your Board, and inform the commission of your

conclusion ; or if you will inform me I will communicate it to

them.
Very truly yours,

(Signed) A. E. Pillsbury, Attorney-General.

This correspondence was submitted to the Auditor of the

Commonwealth, who, upon June 22, addressed the following

letter to this Board :
—
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Commonwealth of Massachvsetts,

Auditor's Depaktment, Boston, June 22, 1891.

Hon. HosEA Kingman, Chairman Metropolitan Sewerage Commis-

sioners.

My Dear Sir :— A note from the Attorney-General to you, in

relation to compensation for a clerk and stenographer for the com-

mission appointed by the Supreme Judicial Court, under Statutes

1889, chapter 439, section 13, has been handed to me, with the

request that I pass upon the matter so far as it relates to this de-

partment.

Before assessing the amount which each city and town is to pay

under the act, the commissioners are authorized to give public

notice and to hear all persons interested ; and I should hold that

all expenses incurred in giving notice and in taking evidence, in-

cluding the employment of clerical assistance, in taking and pre-

serving evidence, and for carrying forward and completing the

duties imposed upon them by the statutes, would be properly allow-

able under the statute.

I would suggest, first, that you file in the Auditor's department

an attested copy of the decree of the Supreme Judicial Court,

making the appointments and fixing the compensation of the

commissioners
;
and, secondly, that all expenses incurred by said

commissioners to enable them to carry out the purpose for which

they were appointed be approved by your Board, and transmitted

to this department.

Trusting that this covers the ground of the inquiry,

I am, very respectfully,

(Signed) William D. T. Trefry, Auditor.

A copy of the decree of the Supreme Judicial Court,

making the appointments, was duly filed with the auditor,

and the following communication sent to the Attorney-

General for transmittal to the commission appointed by the

court :
—

Board of Metropolitan Sewerage
Commissioners of Massachusetts,

93 Lincoln Street, Boston, June 25, 1891.

Hons. E. R. Hoar, W. C. Endicott and John E. Sanford, Commis-
sioners.

Gentlemen :— I enclose herewith copies of letters to this

Board from the Attorney-General and State Auditor that are

self-explanatory. This Board will approve such reasonable
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expenses as your Board may incur, within the limitations

suggested in the letter of the State Auditor, only asking that

the names of all clerks and amounts of the salaries be certified

to us, that they may be placed upon our pay roll, and that bills

for incidental expenses be returned to our clerk, in duplicate^ with

one properly approved by you.

For the Board, yours very truly,

(Signed) Edward P. Fisk, Clerk.

Early in July the following communication was received

from that commission :
—

To Metropolitan Sewerage Commissioners.

The commissioners appointed by the Supreme Judicial Court,

under section 13 of chapter 439 of the Acts of 1889, entitled An
Act to provide for the building, maintenance and operation of a

system of sewage disposal for the Mystic and Charles River val-

leys," to determine the proportions in which the several cities and

towns named in said act shall annuallj' pay money into the treasury

of the Commonwealth for the term of five years next following

the year of the first issue of the scrip or certificates therein named,

for the purposes therein set forth, hereby give notice to said cities

and towns, and to all other parties interested and desiring to be

heard, that they will give a public hearing on Tuesday, the twenty-

first day of July instant, at 10 o'clock a.m., in the green room in

the State House, in the city of Boston, for the purpose of arrang-

ing the order of proceeding and of fixing the time when further

hearings will be had.

Ebenezer R. Hoar,
J

William C. Endicott, > Commissioners.

John E. Sanford, ^

By order of the commissioners.

(Signed) Chester A. Reed, Clerk.

Boston, July 3, 1891.

This Board, represented at the hearing by its clerk, offered

any assistance in its power, and by the giving of data, facts

or infoi-mation desired, has assisted the commissioners as it

has had opportunity.

At the request of the joint special committee of the Leg-

islature on administrative boards and commissions, this

Board appeared by its clerk at a hearing on March 15, 1891,
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and gave information desired. Since the adjournment of

the Legislature a number of questions submitted to this

Board by the committee appointed to sit during-' the recess

have been answered. The questions and answers are here

given :
—

Q. Law under which commission is acting. Ans. Chapter

439, Acts 1889, and amendments thereto.

Q. Method of appointment and removal. Ans, Appointed

or removed by the governor, by and with the advice and consent

of the council."

Q. Tenure of office. Ans. First appointments, five, four and

three years respectively, afterwards three years.

Q. Amount of salaries. Ayis. Nine thousand dollars annu-

ally.

Q. Cost of running commission. Ajis. Five million dollars

for the work. Expended to Sept. 1, 1891, one million dollars.

Q. Time spent in duties of office. Ans. Regular meetings

twice a week. Special meetings for inspection and other require-

ments as the work demands.

Q. Number of persons employed by the commission. Ans,

Ninety to one hundred (includiug laborers).

Q. Duties. Ans. "To construct, maintain and operate"

systems of sewage disposal for Boston and other cities and towns

in its vicinity, as recommended by the State Board of Health in

its report to the Legislature of 1889.

A communication from a special committee of citizens of

the town of Revere has this day (Sept. 30, 1891) been laid

before this Board. Information is sought regarding that

town's entering the North Metropolitan systeni, a method

for which is designated by the State Board of Health in its

report of 1889. (Senate Document, No. 2, 1889, p. 58.)

During the past year it has been difficult for us to obtain

money in time to meet our pay rolls and incidental expenses

when due and payable. Formerly the auditor, upon receipt

of a pay roll properly approved by this Board and duly

receipted by the parties named therein, would certify to the

treasurer the amount so approved, and our agent would then

be enabled to draw the money and pay the men. Now, how-
ever, although filing a receipted pay roll as formerly, the

approv^al of the governor and council must be had before
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our airent can obtain the money for payment, thereby neces-

sitating a delay in our men's receiving the money. The

monthly pay roll of our engineers and assistants amounts

to over five thousand dollars, and is likely to increase

rather than diminish. The passage of an act authorizing

the advance of money from our fund in sums not exceedinor

ten thousand dollars in amount would seem to meet present

retjuirements, and the same is respectfully commended to

your attention.

The annual meeting of the Board was held, as provided

by the act, on the first Monday of February (Feb. 2, 1891) ;

and Hosea Kingman of Bridgewater was chosen chairman,

and Edward P. Fisk of Boston clerk, for the year.

The, Appendix contains tables showing in detail the

receipts and expenditures for the year ; also the assets and

liabilities at date, to which your attention is respectfully

called.

HOSEA KINGMAN,
TILLY HAYNES,
R. T. DAVIS,

Metropolitan Sewerage Commissioners.

Boston, Oct. 1, 1891.
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EEPOKT OF THE CHIEF ENGINEER.

Boston, Sept. 30, 1S91.

HosEA Kingman, Tilly Hatnes, Robert T. Davis, Metropolitan

Sctverage Commissioners.

Gentlemen :— Ground was first broken for the Metropoli-

tan sewerage construction in May of last year. There are

now twenty-four gangs at work. Measured by its propor-

tional value, about twenty-eight per cent, of the total work

has been completed, and twenty per cent, more is under con-

tract. Surveys, studies and plans have been made for a

considerable portion of the remainder. The whole of the

sewer in the Charles River Valley, from Gainsborough

Street, in Boston, to Waltham, and the North Metro-

politan sewer (except pumping stations and siphons) from

the southerly end of Deer Island to Chelsea Creek in East

Boston, will probably be completed this winter. Work is

also in progress in Chelsea, Everett and Medford. The

following table shows some of the facts concerning the sewer

work completed and in progress, and additional information

is given in the paragraphs which follow the table. The

Charles River Valley contract sections are designated by

letters, and those of the North Metropolitan district by

numbers.
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Strikes occurred last sprino^ on all of the sections then in

progress, for a reduction of the working day from ten hours

to nine hours, without diminution of pay. These strikes

were all successful, and occasioned some delay. Occasional

floodings and other mishaps have occurred, such as are to be

expected in deep and difficult excavation near the ocean and

tidal estuaries. Some of these will be briefly alluded to in

the detailed paragraphs for each section. No loss of life has

occurred, and the work has, on the whole, progressed as well

as was anticipated.

Section A, Boston.

The first work on this section was described in last year's

report. Work has continued to the present time, and the

section is now nearly completed. The foundation of the

sewer through Huntington Avenue is blue and yellow clay.

For a considerable distance through the Back Bay Fens the

presence of peat and soft silt makes it necessary for the sewer

to rest on a heavy pile foundation. The excavation was deep

and through a soil having a partially fluid character, and the

filling was frequently heavier on one side of the trench than

on the other. The excavation and the timberinor of the

trench were therefore somewhat difficult, and the progress

was slow. Comparatively little water has been encountered.

Section B, Boston and Brookline.

Work on this section was begun last year, and continued

up to the date of its completion, Sept. 20, 1891. The con-

tractor had considerable difficulty in crossing Muddy Eiver.

Dams built by him from time to time to protect his work
were not sufficiently strong to withstand the floods which

occurred, and they frequently gave way, causing consider-

able delay, but no injury to the masonry of the sewer.

The upper part of the sewer where it crosses Muddy Kiver

is at an elevation of about half tide. In order to allow

the stream to be drawn down, when necessary, an iron

siphon is placed under the sewer ; and, as the sewer in

this vicinity is deprived of its usual covering of earth, it is

protected by granite slabs, twelve inches thick, which are

anchored down by bolts. The sewer south of and near
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Muddy River rests on a pile foundation, but soon after pass-

ing to the north side an excellent clay foundation is reached,

and piling is dispensed with. While the work of construc-

tion was in Beacon Street, the passage of the electric cars

was not interrupted. In this vicinity, April 6, during a

heavy storm, a dam gave way in the trench, and a large

volume of storm and tide water was precipitated into the

Metropolitan sewer, and, being suddenly checked by a bulk-

head, the momentum was sufficient for the water to break

through some uncovered arch south of Muddy River. The

portion injured was thoroughly repaired, and has since been

covered.

The Brookline main sewer, seven feet in diameter, lies in

the middle of St. Mary's Street, from Beacon Street to Com-
monwealth Avenue. The necessary position of the Metro-

politan sewer is at a greater depth than the former
; and, if

the latter had been located within the narrow street, the

Brookline sewer would probably have been injured. It was

therefore built in private land on the Boston side of St.

Mary's Street.

The contractor on sections A and B did work of good

quality as far as the sewer was concerned, but his rate of

progress was unsatisfactory.

A gap of about ninety-two feet was left between contract

sections B and C at St. Mary's Street and Commonwealth

Avenue. As a large amount of special construction was to

be built here, and considerable difficulties would be encoun-

tered, it was thought best to do the work by the day. This

working party will build tide gates in the Brookline sewer

;

a connection permitting the Metropolitan sewer to discharge

through the Brookline sewer temporarily in case of accident

or needed repairs below ; and also a somewhat complicated

construction required for conveying into the Metropolitan

sewer the ordinary flow of the Brookline sewer. The

cost of this latter connection will be borne by the town of

Brookline.

Section C, Brighton.

At the date of the report for last year, brick work on

this section had just begun. Considerable water was encoun-

tered at the beginning of the work, and soon after a short
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section of peat, requiring a pile foundation, was met. For

a distance of a little more than 1,200 feet, extending from a

point about 400 feet from the beginning of the section to

a little more than 400 feet in a westerly direction from

Essex Street, the trench was through wet sand and gravel,

and two six-inch pumps and two lines of ten-inch under-

drain were required to take care of the water it contained.

The excavation reached a depth of more than 30 feet near

Essex Street. West of this street several tracks of the

Boston & Albany Railroad were passed under. A round-

house for locomotives was built over the sewer as soon as

the latter was completed. Still further west, the location

of the sewer is between the Boston & Albany Kailroad

tracks and the Charles River. For more than a thousand

feet in this vicinity the excavation was in peat and earth

of an unstable character, and the sewer was built on pile

foundation. The difficulties usual in such excavation were

encountered. West of the signal tower fine running sand

was met, which occasioned some delay. For 500 feet

near the east end of Beacon Park the foundation was

gravel, but peat above this caused the building of con-

crete side walls. The heavy storm of April 6 caused a

dam to give way and flood a small portion of the sewer near

Salt Creek, and a few feet of uncovered arch was injured,

which was afterwards thoroughly repaired. The route of

the sewer, from Salt Creek to Cambridge Street, lies through

Beacon Park. During the winter a portion of the track was

made use of as a road for carting brick and supplies furnished

by your Board to the contractor. The track was somewhat

cut by the passage of teams, and was afterwards very

thoroughly repaired. The work on Section C was vigorously

pushed by the contractors, and was finished before the time

named in the contract.

Section D, Brighton.

At the date of last year's report work on this section had

been begun, but no completed excavation had been made.

The excavation was partly through coarse sand and gravel

and partly through clay. Brick work was commenced Octo-

ber 30. No hindrances were met with until Western Avenue
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was reached. Here, owing to the macadamized street and

the depth of frost, there was considera))lc dehiy until

the ground thawed. Such vigor was used in pushing the

work that it was completed before the time named in the

contract.

Section E, Brighton.

This section extends from Waverly Street on Western

Avenue through the avenue to Market Street, thence through

the Abattoir road, and beside the Boston & Albany Rail-

road to the city line of Newton, a distance of about 8,000

feet. Work was bes^un at the lower end of the section near

Waverly Street March 23, 1891, and at the present date the

trench has been excavated to grade for a distance of about

2.700 feet. The first brick work in this opening was laid

April 7, and the arch is now completed for 2,620 feet,

excepting about 70 feet at Market Street, where the Western

Avenue sewer crosses.

The foundation for the first 1,700 feet was in clay of so

fine a quality that it could be used for pottery, and the bal-

ance of the foundation w^as in gravel. Very little difficulty

was encountered for the first 1,433 feet, one pump well and

a six-inch drain havino^ suflSced for drainafje. Here water-

bearing gravel was encountered. The quantity of water

varied with the height of the tide, but was always controlled

with a six-inch pump. Near here, also, the Market Street

and Western Avenue city sewer was passed under. Some
delay was occasioned by these obstacles. As the axes of the

city sewer and the Metropolitan sewer are near together, it

was not easy to arrange a satisfactory design. The one

finally made allows for the passage of storm water over and

under the Metropolitan sewer. The design was shown to

the Boston superintendent of streets, and suggestions made

by him were adopted.

The location of the sewer through the Abattoir road was

twice changed, so as to meet precisely the views of the own-

ers of the Abattoir. Surplus earth from the sewer trench

was used by them in filling behind a new sea-wall. The

construction of the sewer has thus far been manasjed so as to

occasion no delay, and little inconvenience, to the Abattoir

company.
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Another oran«: beofan work near the Faneuil railroad sta-

tion March 11. The trench was excavated to the end of the

section June 25. Brick work was first hiid April 2, and

the arch was completed to the end of the section July 3.

For a distance of 1,080 feet peat was found from the sur-

face to the bottom of the sewer, and sometimes to a depth 4

feet lower. This portion of the sewer lies at the base of

the embankment of the Boston & Albany Railroad, and is

strengthened by concrete side walls, in addition to the usual

eight inches of brick work. The peat lying below the sewer

was removed and replaced with concrete.

Very little ground water was encountered. A four-inch

steam pump was run about a quarter of the time, and two

hand pumps for the remainder. During some high courses

of tides the trench was flooded by water from the Charles

Kiver.

Section F, Newton and Watertown.

Beginning at a point on the Brighton and Newton town line,

north of and near the Boston & Albany Railroad, this con-

tract section extends along the railroad and through private

grounds near the Charles River to and through AYater Street,

in Watertown, to Galen Street, through which it extends to

California Street, and in this street to the Newton town line,

a distance of about 7,700 feet. Work on this section has

been carried on from four difierent openings. The first

opening w^as begun March 16.

The length of trench in which gravel foundation has been

found is more than half of the whole. The larger part of the

remainder has been hard pan, with but a few short stretches

of clay and sand. For a distance of about 1,000 feet along

the base of the Boston & Albany Railroad embankment the

excavation passes through a varying depth of peat. It may
be necessary to widen the railroad embankment in the future,

if the tracks are elevated to abolish o^rade crossinofs in New-
ton. The masonry of the sewer has accordingly been

strengthened, that it may, if necessary, withstand unusual

pressure.

The arch of the sewer at Lemon (or Hyde) Brook is con-

siderably lowered, that it may not interfere with the flow
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of the latter, and the width of the sewer is correspondingly

increased. The sewer is here re-enforced by granite walls

and Portland concrete. The sewer will he covered with

earth to a depth of 3 feet for a distance of 1,400 feet, where

it lies near the bank of the Charles River.

In the vicinity of Elliott's machine shop and Barker's

starch w^orks the sewer location is made within the former

limits of the Charles River, and is re-enforced by a substantial

granite river wall laid in cement, and by Portland concrete,

which will in many cases go back to the foundation walls of

the buildings. The granite wall referred to begins about

40 feet west of the easterly line of Watertown, and extends

to the store-house of the starch works, a distance of about

500 feet. The sewer passes under the store-house and into

Water Street. The first-designed location of the sewer in

this vicinity was back of the front row of buildings. The

change to the present location was made at the solicitation

of the proprietors of the starch works.

At Lemon Brook, and in the vicinity just referred to,

delays have occurred through the giving way of temporary

dams during storms and high tides.

For a distance of 800 feet in Water Street, the crown of

the arch is about 3 feet below the surface, and is covered

with 6 inches of Portland concrete.

Comparatively little ground water has been encountered

except at the upper end of the section.

Section G, Newton.

This contract section extends westerly through California

Street, from the Watertown line, to near Bridge Street, a

distance of 2,800 feet. Excavation was begun June 1 at the

Watertown line on California Street, and brick work was

commenced three days later. For about 850 feet from the

be<2:innino: of the work the material of the lower excavation

varied from coarse gravel to fine sand. For 350 feet further

quicksand was found. The sheeting was driven into the

quicksand, and excavation made to a depth of six inches

below the usual grade. This excavation was refilled with

gravel, to form a foundation for the concrete backing of the

sewer. The pipe joints of the underdrain were wound with
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thin cloth, to prevent the sand from sifting through. The

excavation since leaving the quicksand has been of the same

character as that near the beginning of the section. No great

amount of ground water was met with except in the vicinity

of Los Angeles Street, at the base of the hill, but even here

the steam pumps kept the trench sufficiently dry at all times.

The greatest depth of excavation (about 26 feet) was found

between Allison and Crescent streets.

Section H, Newton.

This contract section begins 200 feet east of Bridge Street,

and extends through private land near the south bank of the

Charles River to and through Farwell Street to the junction

of North and Calvary streets in Waltham, a distance of about

4,500 feet.

Excavation began September 4, about 1,500 feet w^esterly

from Bridge Street, near the bank of the Charles River, and

brick work began on the 17th of the same month. The

foundation is clay, and eight-inch brick work is used in a

very dry trench. A portion of the trench, about 200 feet

in length, easterly from Bridge Street, was excavated to the

ledge which lies about 7 feet below the surface. Further

progress was here delayed because of the necessity for

changing the plant. Only a small portion of the ledge has

now been removed.

Wharf on Deer Island.

This wharf, whose beginning was mentioned and w^hose

plan was described in last year's report, was completed Feb.

2, 1891. Its progress was delayed by the hard material into

which the piles were driven, and by the large proportion of

stormy weather which occurred. Since its completion it has

been almost constantly in use by the contractors for landing

materials for the sewer.

Section 2, Deer Island.

This section comprises about 500 feet of main sewer,

extending from end of Section 3, near the stone yard, to the

site of the pumping station ; and 1,600 feet of outfall sewer,

extending from the site of the pumping station to the south-

ern portion of the island.
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Excavation at the southerly end of the outfall sewer was

commenced July 16, 1891, and the first brick work laid eJuly

'^0. The trench at the beginning was in sand and gravel, which

admitted tide water freely, necessitating the use of an eight-

inch pump to keep the trench free from water. At about 500

feet from the beginning clay was found in the bottom of the

trench, overlaid with sand and gravel. This continued for

about 300 feet, when the clay dipped below the bottom of

the trench, and the remainder of the work was in sand and

gravel. Little difficulty was experienced from water while

the trench was through clay ; but when sand and gravel were

encountered at the upper end the pumps were run to their

full capacity, and at the extreme height of spring tides were

unable to keep the trench free. The outfall sewer is 6 feet

wide for its whole lens^th. Its hei«:ht is 10 feet near the

pumping station, and gradually diminishes to 6 feet 3 inches

at the southerly end of the island. The arch and invert walls

of the sewer consist of brick work 8 inches thick surrounded

by concrete from 8 to 16 inches in thickness. As this sewer

will at times in the future have to withstand a slio:ht burstinor

pressure, both brick work and concrete are made with Port-

land cement. As a further precaution, the arch of the sewer

is everywhere so loaded that the downward pressure on it

will exceed the maximum pressure tending to lift it.

Excavation on the main sewer was begun July 30, and the

first brick work was laid August 20. At present the con-

tractor is working there in two places. The trench is nearly

30 feet deep, and the material very tenacious, requiring

blasting to loosen it. No water is encountered on this part of

the section. From present indications it appears probable

that the whole of this contract section will be finished before

the end of November, three months in advance of contract

time. As stated elsewhere, the National Construction Com-
pany have finished two other contract sections in advance of

the time named in the contract.

Section 3, Deer Island.

The commencement of work on this section was described

in last year's report. Work was continuously prosecuted

during the winter of 1890-91.
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The lower end of the section was through hard pan, and

was rather scantily braced. Some delay was occasioned by

the fall of several large blocks of earth which had been

loosened by the frost. For the last 1,600 feet of the section

the trench was in loose snnd and gravel, through which salt

water flowed freely, rising and falling with the tide. The

pumping plant consisted of a four-inch, a six-inch and an eight-

inch centrifugal pump. At times these three pumps were

not able to keep the trench free from water. The arch of

the sewer was covered with a thin layer of clay, to lessen the

amount of leakage. This section was completed August 1.

Section 4, Winthrop.

The beojinninof of the work on this section was described

in last year's report. The excavation this year passed

through coarse gravel, containing much water, and through

compact silt and clay and gravel in a great variety of relative

positions. During the severe weather of January and Feb-

ruary work was suspended for four weeks, and the trench

and sewer were allowed to fill with water. In the early

part of February the work was reopened and prosecuted with

considerable vigor at four different points. The last brick

work was laid June 3. About 1,380 feet of the Winthrop

eighteen-inch town sewer were relaid, upon a continuous pier

of concrete, over the arch of the Metropolitan sewer on this

section.

Section 5, Winthrop.

A general account of this section was given in last year's

report.

Near Shirley Station the sewer passes very obliquely

under the Boston, Winthrop & Shore Railroad. Owing to

the number and arrangement of braces required to properly

secure the trench, it was not considered best to drive piles

in bents. They were instead driven at random, about 3 feet

apart on centres. The tops were then filled around with

Portland cement concrete, forming a platform, and the sewer

was built thereon. The thickness of the masonry at the

springing of the arch is 30 inches, and the spandrels are

filled with Portland cement concrete. No settlement or dis-
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tortion of the sewer could be discovered when the forms

were taken down, nor has any been discovered since.

Near the upper end of the section a tidal creek crosses the

line of the sewer. In order not to interfere with the natural

tlow of this creek, the arch was depressed one and a half feet,

and the width was increased so that the cross section had the

same area as the normal one. The sewer is here re-enforced

at the springing, the thickness of the side walls being about

4 feet () inches. A coating of tar was put over the arch to

prevent percolation from the creek. Some form of culvert

will be built here when the designs of the land owners are

matured. The change in the cross section of the sewer at

this point may possibly cause some deposition of sand, and

provisions have been made for cleaning it out.

Twenty-two hundred and twenty feet of the Winthrop

town sewer have been taken up and relaid on a pier of con-

crete over the arch of the Metropolitan sewer on this contract

section.

The sewer across the marsh is on a pile foundation, and

work on it is still progressing. The piles used vary in length

from 20 to 40 feet. A cause of delay, at this place has been

the difficulty of diking out the water at times of spring tides.

Sulphuretted hydrogen has at times been encountered in the

marsh excavation in such quantities as to render the work-

men unable to stay in the trench long without suffering from

inflammation of the eyes and temporary blindness. The

work will probably be completed about November 1.

Section 6, Winthrop.

Work on this section was begun last year, and described

in last year's report. The first week in January the con-

tractor shut down the work for the winter, reopening May
18. From this on work was pushed rapidly, the ground

being broken in three places and a large force of men
employed in each place. The trench excavation through fine

wet sand, mentioned in last year's report, continued to a

point about midway of the section. From here to the end

of the section, near Belle Isle Inlet, firm clay was found.

This was excavated in the usual manner to fit the invert of

the sewer. Near Inskip Street the sewer passes under the

tracks of the Boston, Winthrop & Shore Railroad, and the
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masonry of the sewer is here somewhat increased. The last

masonry on this contract section was laid September 14.

Section 8, Breed's Island.

A description of the beginning of the work on this section

was given in the report of last year.

From Belle Isle Inlet west for 300 feet the sewer rests on

a bed of Portland concrete, from 8 to 20 inches thick. The

invert is built of eight-inch brick work with Portland con-

crete side walls. The excavation here is through peat. For

the next 1,000 feet the excavation is mainly in clay, which

is shaped to fit the sewer. Near Washburn Avenue the

sewer enters a bed of gravel containing some water. The

sewer passes under the Boston, Revere Beach & Lynn Rail-

road in Saratoga Street, and the masonry of the sewer is here

somewhat increased.

The city of Boston sewer from Orient Heights is carried

under the Metropolitan sewer at Bennington Street by means

of a siphon designed by the Boston superintendent of sewers.

At Ford Street a twenty-four inch pipe is laid beneath the

Metropolitan sewer, in anticipation of a sewer which may
possibly be there built by the city of Boston. In this vicin-

ity the excavation is through gravel filling, peat and clay.

No serious difficulties have been encountered on this contract

section.

Section 9, East Boston.

At the date of last year's report work had just been begun.

The brick work at the Addison Street opening was discon-

tinued during the winter, and the contractor allowed a long

stretch of invert to become filled with water, which froze and

thawed a number of times. When work was again begun,

in the spring, some of the upper masonry was found to be

injured. This injured masonry was all taken out and

replaced with new work.

From Saratoga Street through Addison Street to near the

Boston & Albany Railroad the sewer lies in compact,

clayey gravel, and consists mainly of a ring of twelve-inch

brick work. From where the sewer passes under the old

Eastern Railroad to the westerly end of the section an

embankment is to be built over the sewer. The sloping

water side of the embankment is to be protected by riprap.
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Owing to the methods pursued by the contractor, the work
upon this section and upon Section 8 has progressed very

slowly, and with much less regularity and system than upon

other sections. But, while these faults have been apparent

in the management of the work, the construction has been

rigidly inspected, and is equal in every way to any which

has been done elsewhere.

Section 12, Chelsea.

This section extends about 3,000 feet along Marginal

Street, from near Eastern Avenue to Shawmut Street. The
bottom of the sewer is about 12 feet below mean low water

of the sea. Owing to its depth, its proximity to tide water,

and the fact that a large number of piles might be required,

a period of twenty-two months was allowed for its com-

pletion, or until April 30, 1893.

While the section was advertised, two test pits were

excavated from the surface to a depth greater than that of

the sewer, to enable contractors to judge of the character of

the excavation. These test pits were easily excavated, and

did not reveal any great difficulties of any sort. The low^er

portion of the excavation consists of a varying mixture of

about three-quarters very fine sand and one-quarter clay,

with less than 1 per cent, of organic matter.

The first masonry \vas laid early in August. When the

excavation reached a point about sixty feet from the begin-

ning, a boiling spring made its appearance in the bottom.

The water from this spring carried with it a constant stream

of very fine sand. The excavation and pumping were con-

tinued, and the quicksand flowed in from the sides of the

trench, particularly from the north side, and soon made a

decided settling in the surface of the street. Sand also

flowed from underneath and from the side of the masonry

sewer already in, settling and cracking it near the spring,

and disintegrating the ground in the vicinity. As soon as

practicable, tongued and grooved sheet piling w^as driven

both on the sides and across the advanced part of the

trench to some depth below the lowest part of the excava-

tion, so as to tend to confine the quicksand ; and bents of

round piles, with a timber platform, were arranged as a foun-

dation for the sewer. The trench in the vicinity of the boil-
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ing spring was refilled, and will be opened later to a greater

width, and the masonry which was cracked will be taken out

and rebuilt. Since the carrying into effect of the precautions

noted above no considerable difficulties have been experi-

enced, and the work is progressing steadily, though slowly.

Similar springs in this quicksand may be occasionally encoun-

tered. It is believed, however, that the contractor, with

patience and skill with the use of suitable methods, can

satisfactorily complete the work within the time mentioned

in the contract.

Section 15, Chelsea.

This section extends for a distance of about 1,730 feet

along Second Street, from near Spruce Street to the Everett

line. Work was begun at the lower end of the section

August 25. About 500 feet of trench have been opened and

200 feet excavated to grade. The material in the bottom is

clay.

Section 16, Everett.

This section begins at the Chelsea line on Second Street,

and extends in this street to the tracks of the Eastern Divi-

sion of the Boston & Maine Railroad. From thence it

extends westerly on the south side of the tracks for about

1,700 feet, and then crosses the marsh to Broadway, near

Bow Street. The total length of this section is about 4,430

feet.

Work beoran at the Chelsea line Auofust 29. The trench

at the beginning was in clay, overlaid by peat. For the first

48 feet the peat extended some feet below the bottom of the

sewer. It was excavated down to firm foundation, and the

trench was refilled with concrete to sewer grade. As work
on the sewer progressed towards the west, the surface of the

clay was found higher and higher in the trench, and at a

point 100 feet east of the railroad it entirely surrounds the

sewer.

When the trench excavation reached this point a stream

of water suddenly burst through the clayey sand and gravel,

flooding the trench and yielding water at an estimated rate

of 54,000 gallons per hour. A pump well was immedi-
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ately started very near the point from which the stream
first issued.

Another opening has been started at the upper end of this

section, near Bow Street. At this place the whole excava-

tion is through firm clay.

Section 17, Everett.

This section, beginning at the junction of Broadway and
Bow Street, extends through private lands. Fleet and
AVilliams streets, and along the Saugus Branch Railroad to

Waters Avenue, and thence westerly through marsh lands to

near the ^Maiden River, a total distance of about 5,180 feet.

Work began August 21, at the junction of Broadway and

Bow Street. The excavation is through hard yellow clay,

which is shaped to fit the invert of the sewer.

Sections 20, 23 and 40.

In the case of each of these sections the contractor has his

plant on the ground, and will shortly begin work.

Section 20,Medford, begins at a point on the marsh about

600 feet east of the Wellington station, and extends to Third

Street, through this street, private land, Ship Street and

Riverside Avenue to Park Street, a distance of about 7,600

feet. In this section is also included the Edgeworth branch,

which extends through Craddock Avenue and the projected

location of Pearl Street to a point in Maiden about 60 feet

north of the Medford line.

Section 23, Everett, extends from a point on the marsh about

1,150 feet north-easterly from Beacham Street, southerly

through marsh lands, Beacham and Bow streets, to Broad-

way, a distance of about 2,300 feet.

Section 40, Everett and Maiden, begins near Waters

Avenue in Everett, and extends along the westerly side of

the Saugus Branch Railroad to Middlesex Street in Maiden,

and in this street to Charles Street, a distance of about 6,250

feet.

Cement, Cross-sections, Examinations,

About 53,000 barrels of American natural cement and

26,000 barrels of imported Portland cement have been used
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during the year. About 13,000 tests have been made in

this time to aid in selecting such kinds as were best adapted

to our work. Great pains have been taken to make these

tests of a practical character. Greater reliance was placed

on those in which sand and cement were mixed in the same

proportions as are used on the work, than on those made

with neat cement. All of our briquettes for testino^ are now
placed in tanks where the water is continuously renewed.

Some of the constituents of cement are only slightly soluble,

but are liable to be dissolved out where there is a constant

accession of fresh water. When briquettes are placed in small

volumes of unchanged water the constituents referred to are

not dissolved out, and briquettes so placed may indicate a

strength which cannot be realized under the conditions of

actual subaqueous work. In addition to tests for indicating

the strength of different kinds of cement, other tests of various

kinds* have been made, including some to indicate changes

in volume which take place under aifierent conditions while

crystallization is going on. In addition to our own, tests

have been made for the Metropolitan work by practical and

scientific men elsewhere, who have given much study to this

kind of investigation.

The interior cross-sections of the Metropolitan sewers have

not usually differed very much from a circular shape. In

the deviation which has been most extensively used the hori-

zontal diameter is about 6 per cent, less than the vertical,

the arch is slightly pointed, and the invert is flatter than a

semi-circle. In this shape the area, perimeter, and the theo-

retical velocity when flowing more than one-sixth full, difier

but little from the corresponding elements in a circle having

the same height. In actual construction, under the con-

ditions that usually obtain on our work, this shape is more
stable when entirely completed than a circular shape. It

requires more care, however, to prevent injury to the invert

while the latter is bemor constructed.

In a number of places the normal shape of the sewer has

been considerably and somewhat abruptly widened and flat-

tened to pass under culverts, sewers, and other objects whose
positions could not be very much changed. These widened
and flattened sections may act to some extent as sand catch-
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ers. Those that occur on the North Metropolitan system

vf'iW aid the sand catchers which are required at the siphons

on that system.

Careful and oft-repeated examination of the sewer work is

made during its progress and as fast as portions are com-

pleted, to discover cracks, settlements, changes of shape, .

leaks and other imperfections. This careful scrutiny is

made with the intent to remedy such imperfections as occur,

and to lessen the chances of their occurring; on the work to

be done.

Contractors.

Most of the contractors employed on our work have been

up to the average standard of those employed on public works

in this country, and some have been considerably above it.

References, to enable your Board to judge of the contractor's

standing and ability, have been required with all bids. The

process of selection may probably be extended still farther

with advantage, so that no contractors be employed but those

who have shown by their previous career that they are well

qualified to do with reasonable expedition and skill the work

for which they bid. It is quite possible, where no serious

difficulties are encountered, to secure first-rate work from a

contractor who stands below the average in skill and effi-

ciency ; but the usual result of employing such men is delay,

and increased cost in inspection, engineering and other

items.

Cost.

Some sections have cost more than the original estimate,

and others have cost less ; but the aggregate cost of the part

already completed will not differ from the cost originally

estimated by more than one per cent. The cost of the sewer

under contract, but not yet completed, will depend largely

on the character of the foundation, and that cannot be cer-

tainly determined in advance of excavation. It does not

now appear that it will differ greatly from the original

estimate. Another important factor in work not yet con-

tracted for, will be the standard of contract prices. A care-

ful comparison of prices i)id for different classes of work on

the Metropolitan sewers before and after June I shows an

advance of from 3 to 15 i)er cent, in the later lettings.
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This increase may be partly due to the strikes alluded to

on page 29.

The above comparisons of estimated and actual cost include

engineering and construction, but do not include land dam-

ages. No statement of any value can now be made as to

how the original estimate of land damages will compare with

the actual cost.

Progress.

Some consideration has been given to the question of how
rapidly this work should be prosecuted. Certain fixed items

of expenditure, such as rent, salaries of commissioners and

part of the engineering and clerical force, are the same per

annum, whether we go fast or slow ; and thus one element of

economy is attained by rapid progress. Moreover, if the con-

struction moves too slowly, the district for whose relief the

sewers are being built may sufi'er. On the other hand, if we
go too rapidly, the work will probably be unduly expensive.

The number of contractors, superintendents, mechanics of

various sorts and laborers, in any section of the country, is, in

general, only what is needed for the work that is there going

on. They cannot be suddenly drawn to another section or

to other work, except by paying them for the change by

an increase of market rates. If a great deal of work is

oflfered contractors who already have plenty to do, their

bids will be high. It is desirable not only that reasonable

bids should be tendered for this work, but that such tenders

should be made by experienced and skilful contractors.

To judge whether the work has progressed as rapidly as

it ought, we may compare its progress with that on a similar

great undertaking in this locality, the Boston main drainage.

Fourteen years have passed since that was begun, and the

art of sewer building has presumably improved since then.

The Metropolitan work should profit by the experience on

the earlier work, and should show more rapid progress.

Such a comparison indicates satisfactory progress on the

Metropolitan construction.

Respectfully submitted,

HOWARD A. CARSON,
Chief Engineer.
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Table C.

BIDS FOR CONSTRUCTION OF SECTIONS UPON CHARLES
RIVER SYSTEM.

Bids opened Feb. 14, 1891.

NAMES OF BIDDERS. Residence.
SECTION E. 8ECTION r. SECTION G.

Britrhton
and Boston.

Newton and
Watertown.

Newton and
Waltham.

John Cavanaugb, .... Boston, . $138,835 00

James F. Gillen, .... Brooklyn,
N. Y.. . . 129,647 50 $116,212 50 $104,318 25

National Construction Co., . Boston, . 123,295 90

James Deehan Phila., Pa.. . 112,190 00 105,320 00 89,755 00

Orrin P. Roberts, .... Cambridge, . 105,305 00 86,801 00

Jones & Meehan, .... Jamaica Plain, 86,334 00* 80,695 00* 63,601 25*

Collins & Ham, .... Boston, . 144,800 00

Dennis O'Connell, Dorchester, . 107,075 00 77,111 15

George E. Stuart,.... Newton, Mass., 92,998 90

Collins, Fitzgerald & Co., . Somerville, . 84,786 25

Joseph F. Callahan and Charles
G. Craib Boston, . 69,487 50

* Contract awarded to.
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58 METROPOLITAN SEWERAGE. [Jan.

EXPENSES OF BOARD OF METROPOLITAN SEWERAGE COM-

North Metropolitan System. {By Localities.)

1800. 1801.

October.
Novem-

ber.
Decem-
ber.

January. Febru-
ary.

March. April.

1 Deer Island, . $8,590 89 $5,863 00 $11,425 68 $8,405 57 $10,636 29 $5,269 94 $5,832 51

- Shirley Gut, . 35 71 22 93 10 29 32 28 _ 29 03 50

3 Winlhrop, 33,542 45 41,629 23 28,747 69 14,147 14 9,581 26 16,734 15 30,404 63

4 Belle Isle Inlet, 111 67 17 13 9 88 94 89 _ 46 20 167 90

5 East Boston, . 10,665 04 11,598 94 8,383 71 4,644 66 4,897 78 2,283 94 10,681 39

6 Chelsea Creek, 87 05 44 39 55 72 117 62 1 63 9 61 3 30

:

Chelsea, . 178 32 13 03 31 69 180 78 81 72 95 33 111 74

8 Everett, . 77 22 8 65 9 08 171 23 83 86 62 88 198 09

9 Maiden River, _ 22 57 25 52 38 14 6 91 18 81 3 35

10 Medford, 20 46 _ 8 74I 57 32 257 20 177 40 24 05

Maiden, . 7 76 1 27 104 10 21 21 11 45 2 70 1 7C

12 Melrose, . 4 00

13 Melrose Branch

14 Maiden Bridge, 44 27 38 70 2 94 43 91 44 27 10 55 8 33

15 Charlestown.. . 106 58 4 96 1 23 17 68 49 31 42 59 79 52

16 Somerville, 90 38 18 54 36 92 10 80 43 34 43 59 16 00

17 Cambridge, . 78 39 9 98 51 72 132 07 205 88 105 50 5 16

18 Maiden Branch, 33 39 95 09 148 42 19 02 147 41 73 04 77 73

19 Stoneham and Cura-
mingsville Branch, - -

20 Alewife Brook Branch, - -

21 Whole system, 344 22 251 43 229 18 286 88 293 61 302 42 165 13

22 Totah, $54,026 80 $59,639 84 $49,282 51 $28,421 20 $26,341 92 $25,307 68 $47,781 09

Charles River Valley System. {By Localities.)

23 Whole system. $231 66 $436 68 $229 11 $171 32 $162 71 $371 01 $69 24

24 Boston, . 9,201 41 6,722 73 6,363 42 3,608 20 3,661 94 2,671 60 7,094 44

25 Brookline, 92 3 80 - -

26 Brighton, 3,171 90 7,086 96 12,133 67 11,380 93 12,434 33 13,745 08 23,916 56

27 Newton, . 178 37 308 92 555 36 223 95 150 96 127 38 1,895 49

28 Watertown, . 58 99 130 57 118 09 89 93 72 02 65 72 2,302 01

29 Walthara, 21 07

30 Totals, $12,843 25 $14,685 86 $19,420 72 $15,478 13 $16,481 96 $16,980 79 $35,277 74

General— Both Systems.

31 $1,549 03 $638 85 $324 39 $282 97 $452 60 $224 76 $292 85

32 $68,419 08 $74,964 55 $69,027 62 $44,182 30 $43,276 48 $42,513 23 $83,351 68
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MISSIONERS FOR THE YEAR ENDING SEPT. 30, 1S91.

North Metropolitan System. {By Localities.)

1891. Expended
Total. Grand Total.to Sept.

May. June. July. August. September. 30, 1890.

$254 79 $12,595 65 $5,200 82 $18,421 67 $18,714 47 $111,220 28 $23,624 38 $134,844 66 1

- ~ 130 74 300 76 431 50 -

29,635 78 25,450 75 45,773 66 31,837 88 23,415 55 330,900 17 75,545 10 406,445 27 3

214 22 166 66 1 00 14p 843 64 1,250 68 2,094 32 4

9,134 31 8,964 50 6,210 02 22,910 25 16,547 11 116,921 65 5,646 53 122,568 18 5

- 2 34 321 66 222 57 544 23 6

35 35 1,016 99 318 69 1,272 58 4,546 65 7,882 87 1,960 77 9,843 64 '

439 05 3,988 36 354 66 605 83 566 90 6,565 81 1,905 65 8,471 46 8

61 1 00 ~ 116 91 45 06 161 97 9

132 86 219 98 352 33 1,250 34 1,114 54 2,364 88 10

58 4 04 26 57 34 46 215 90 790 06 1,005 96 11

_ 4 00 205 43 209 43 12

_ 44 58 164 21 230 51 439 30 439 30 13

17 56 _ _ _ 5 13 215 66 82 48 298 14 14

19 53 4 05 60 45 54 05 214 62 654 57 70 48 725 05 15

- 91 23 129 70 166 59 130 02 777 11 5 50 782 61 16

20 30 15 25 23 644 28 83 46 727 74 17

80 48 674 58 69 05 743 63 IS

35 59 16 46 52 05 3 51 55 56 19

- 8 24 21 21 29 45 29 45 20

185 05 96 37 144 08 464 98 341 74 3,105 09 3,566 54 6,671 63 21

$39,936 22 $52,455 04
j

$58,382 61 $76,233 54 $65,157 61 $582,966 06 $116,492 55 $699,458 61 22

Charles River Valley System. {By Localities.)

$104 53 $142 67 $229 33 $258 42 $264 37 $2,671 05 $238 16 $2,909 21 23

7,186 70 11,314 87 14,185 39 9,712 81 5,237 25 86,960 76 14,587 41 101,548 17 24

19 85 10 31 254 38 137 75 427 01 430 48 857 49 25

31,141 41 36,864 89 21,205 57 15,159 77 10,058 17 198,299 24 2,757 04 201,056 28 26

6,118 05 6,958 96 15,125 14 18,397 63 8,181 60
:

58,221 81 182 34 58,404 15 27

2,938 45 2,515 75 879 03 8,448 32 16,929 51 34,548 39 129 95 34.678 34 28

- - 21 07 4 03 25 10 29

$47,508 99 $57,797 14 $51,634 77 $52,231 33 $40,808 65

i

$381,149 33 $18,329 41 $399,478 74 30

General --Both Systems.

$274 62

$87,719 83

$410 00 $477 51 $364 43 $305 85 $5,597 86 $2,696 20 $8,294 06 31

32$110,662 18 $110,494 89 $128,829 30 $106,272 11
\

$969,713 25 $137,518 16 $1,107,231 41
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ASSETS AND LIABILITIES SEPT. 30, 1891.

Assets.

Furniture and other appurtenances in offices, . . . $4,749 00

Books, stationery, etc., 260 00

Engineering instruments, supplies, etc., .... 3,108 00

Engines, pumps and appliances for construction, test-pits,

boring, etc., 3,399 00

Miscellaneous tools, 529 00

Store-house and lot (East Boston), 2,634 00

Miscellaneous supplies at store-house, 63 00

Machines, etc., for cement testing, 618 00

Photographic outfit, 69 OO

Patterns, 67 00

Railroad tickets, 151 00

$15,647 00

There are numerous necessary plans, drawings, calcula-

tions and studies relating to the work, to which no stated

value can be assigned ; also ten miles or more of completed

sewer.

Liabilities.

Salaries due commissioners, clerk and chief engineer, . . $1,416 67

Salaries due engineers, inspectors, rodmen, laborers and

others, 8,037 85

Amounts due contractors for estimates approved, . . . 11,820 38

Amounts due sundry parties for cement and brick, . . 7,754 73

Sundry small bills, 1,818 42

$30,848 05

There are also various amounts due contractors upon the

several sections of the work, which will be paid on succeed-

ing estimates, or after the completion of their contracts.
















