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visions of Chapter 64 of the Resolves of the year 1923, entitled “Resolve provid-
ing for an investigation by the Department of Public Health of sewerage and
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REPORT OF TPIE DEPARTMENT OF PUBLIC HEALTH UPON
SEWERAGE AND SEWAGE DISPOSAL FOR THE CITIES
OF SALEM, BEVERLY AND PEABODY, THE TOWN OF
DANVERS AND FOR CERTAIN PUBLIC INSTITUTIONS.

To the General Court:
In accordance with the provisions of Chapter 64 of the Resolves of the year

1923, the State Department of Public Health has investigated the question of
bewerage and sewage disposal for the cities of Salem, Beverly and Peabody and
the town of Danvers and for certain public institutions and submits the following
report.

The resolve is as follows

Resolved, That the department of public health is hereby authorized and directed
to investigate, consider and report upon the general question of sewerage and sewage
disposal for the cities of Salem, Beverly and Peabody and the town of Danvers, with
special reference to the disposal of the sewage by discharge into the sea, either by sepa-
rate or combined outlets or in connection with a plan of a proposed new and larger
outfall sewer system and outlet for the cities of Salem and Peabody presented in a
report by the said department to the general court of nineteen hundred and twenty-
three and printed as house document number eleven hundred and seventy-five of that
year.

The said department shall also consider the necessity or advisability of including
in any of said systems of sewerage and sewage disposal the Danvers state hospital and
the Essex county sanatorium at Middleton, which occupy lands draining into the
Ipswich river above the intake of certain public water supply systems.

It shall be the duty of said department to consider the practicability of a general
system of sewage disposal for all of the municipalities and institutions herein men-
tioned by means of a joint system of main sewers and an outlet into the sea or by means
of separate systems and outlets or disposal works for such parts of said cities and town
or for said institutions as may, in the opinion of said department, be advisable. If said
department shall deem it advisable to include all of said municipalities and institutions
in a general system of sewerage and sewage disposal or any parts of said cities and town
or either of said institutions in such a system, it shall present a general plan and an esti-
mate of the cost of the necessary works.

Said department shall also consider plans for the local disposal of sewage in the city
of Beverly and for the town of Danvers and the institutions in question for comparison
with the plan of a general system or systems for such disposal.

Said department shall report to the general court the results of its investigations with
recommendations thereon and any plan or plans for carrying out any and all of the
schemes which it may recommend. Said report shall be made on or before the third
Wednesday in January, nineteen hundred and twenty-four, and shall be accompaniedby such drafts of legislation as the said department may think necessary or advisable
in order to carry into effect any recommendations which it may make.

Subject to such appropriation as may hen after be made, said department may expend
ar thousand dollars. The expenditures so
ent to the governor and council and shall,

under this resolve a sum not exceedin
incurred shall be reported by said departr
■hen approved by them, be naid out of tin ,te treasu

Said departmentshall apportion eightv-five per cent of the expenses so paid upon the
cities of Salem, Beverly and Peabody, the town of Danvers and the county of I
in such proportion as if shall determine. The amount so apportioned on
and town shall be assessed, collected and paid over to the state treasur
manner and at the same time as state taxemanner and at the same time as state taxes. The amount so apportioned on said county
shall, within a reasonable time after notice thereof by said department, be paid by said
county from any of its funds available the

The Department has caused an ir
available methods of sewage disposal

itigation to be made 1
r the town of Danveri

Beverly, both by means of independent irks within their respective lirr
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by a joint outlet into the sea, and in the latter case as to whether the sewage ofthese municipalities had best be discharged through a separate outlet or in con-
nection with the sewage of Salem and Peabody. The details of these investiga-
tions are included in the report of the chief engineer of the Department which is
attached to and made a part of this report.

The sewage of the city of Beverly is at present discharged into Beverly harbor
off Andrews Court about 700 feet from shore at a point where the water is about
4 feet deep at low tide. The sewage discharged at this outlet pollutes the water
along the Dane Street bathing beach northeast of the outlet, where solid matters
from the sewage are deposited upon the beach as the tide recedes. This outlet is
objectionable also from other causes and the conditions about it will undoubtedly
grow worse with the growth of the city and the extension of the sewerage system.
Investigations have been made by the city authorities with reference to securing
a better method of sewage disposal, and recently a study has been made of
advisability of adopting a plan for the treatment of the sewage upon land in the
immediate neighborhood of the present sewer outlet. The results of this investi-
gation have shown that the cost of the works and of their maintenance would be
large, while the results might not be wholly satisfactory, and the city has been
advised by its engineers to consider other possible methods of dealing with this
problem. It is extremely doubtful whether any suitable location for the proper
disposal of the sewage of Beverly can be found within the limits of the city which
would not be seriously objectionable from one cause or another, and the results
of the present investigation indicate that even should an acceptable location be
found the cost of the works and of their maintenance would be greater than the
cost of disposing of the sewage by discharging it into the sea a,t a suitable outlet.
In order to dispose of the sewage of the city of Beverly at sea, investigations show
that a long outfall sewer would be required to reach a suitable point of disposal
since the discharge of the sewage at any point in Beverly harbor probably would
create objectionable conditions along its shores. It has been suggested in previous
reports that the sewage might be discharged near Great Haste, but the water in

that vicinity is already affected over a wide area by the sewage discharged from
Salem and Peabody, and it is not desirable to increase the quantity of sewage dis-
charged at that point unless the outlet of the sewage of Salem and Peabody were
first removed to a point farther from the Beverly shore.

The town of Danvers is the largest town in the State, with but one exception,
which is not yet provided with a general system of sewerage, and it is unnecessary
to dwell upon the need for this improvement. It is impracticable for this town
to dispose of its sewage into the sea without the construction of so long an outfall
sewer as to make the cost excessive if undertaken by the town alone. The sewage
can be disposed of at works located within the town limits, but only at a large cost
and a very considerable and constantly increasing expense for their maintenance.

The institutions referred to in the resolve are the Danvers State Hospital, situ-
ated west of the Newburyport turnpike in the extreme westerly part of the town
of Danvers, with the subsidiary institution, a branch of the hospital known as
the Middleton Colony, situated in the town of Middleton, and the Essex County
Sanatorium, also in Middleton, situated a short distance northwest of the btate
Hospital. The sewage of the State Hospital and of its branch, the Middleton
Colony, is now disposed of upon filters near the Ipswich River about 6/2 miles

above the intake of the Salem and Beverly water works, while the sewage 0 Mj
Essex County Sanatorium is discharged into Nichol Brook, a tributary ot tn
Ipswich River, at a point some 7 miles above the same intake. Ihe purmcatio
effected by the filter beds at each institution is ordinarily satisfactory so that tee

effluents do not have a markedly injurious effect upon the condition ot the water

of the Ipswich River, though there have been times m the past when untreatea
sewage has escaped from the works at both institutions directly into the stiean ,
an experience which is not uncommon in the operation of sewage disposal wonts.

Additions to the sewage disposal works at each institution wall soon be necessi )

unless another method of disposal is adopted.
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The water supply situation in Salem and Beverly is such that in the near future
some further provision must be made for the construction of storage reservoirs
within the Ipswich River watershed if these cities are to continue to secure an
adequate water supply from that source in connection with Wenham Lake and in
that case the discharge of sewage effluents which might enter such reservoirs would
become more objectionable than under present conditions. Under the circumstances
the Department believes that it is important, in case the use of the Ipswich River
as a water supply is to continue, that the sewage of the institutions in question
shall be removed to a point of disposal outside of the watershed of the Ipswich
River if practicable. The sewage of the Essex County Agricultural School, situated
between the State Hospital and the Essex County Sanatorium, should also be
removed if any plan is adopted for the removal of the sewage from the other institu-
tions in this neighborhood from the Ipswich River watershed. The investigations

i of the Department show that, while several plans are practicable, the sewage of
theseinstitutions can probably be removed at least expense by a sewer laid in the
neighborhood of the railroad from Hathorne Station to a connection with the
proposed Danvers sewerage system near the Danvers Junction railroad station.
This sewer would not be low enough to receive by gravity the sewage of the Middle-
ton Colony of the State Hospital, but there wouldbe no serious difficulty or expense
involved in pumping this sewage into the proposed main sewer in this region, and
the cost of pumping would be less than that of lowering the sewer sufficiently to
receive the sewage from this institution by gravity.

Earlier studies as to a sewerage system for Danvers have already shown that the
sewage of the town can be collected conveniently at almost any desired point be-
tween Liberty Street and the Beverly-Danvers boundary line north of the Danvers
River and thence pumped to such place of disposal as may be selected. It would
be possible to collect this sewage farther south in the neighborhood of the Waters
River and pump it into the present sewerage system of Peabody, but it is not desir-
able, in the opinion of the Department, to increase the amount of sewage discharged
into that system and thus reduce materially the length of time during which the
trunk sewer will serve the communities for which it was designed.

The studies of the past year have shown that a practicable plan of disposing of
the sewage of Danvers and of removing the sewage of Beverly to a suitable outlet
into the sea will be to provide a joint outfall sewer for both municipalities, unitingfinally with Salem and Peabody in a common outfall laid to some point in the sea
beyond Great Haste Island, where the sewage can be discharged into deep water.The general plan of this system, which is outlined in greater detail in the engineer’s
report, is to pump the sewage of Danvers at a pumping station to be located near
the Beverly boundary north of Danvers River into a proposed sewer to be built
through the southerly side of the Rial Side district of Beverly to a connection with
the Beverly main sewer at River and Pleasant streets, through which it would flowto a proposed pumping station near the confluence of the main Beverly sewers at
Andrews Court. The Beverly sewer through the mile or more of its length which
would thus be used for the joint system is of ample size for the purpose and bybuilding a sewer of suitable size through Rial Side an ample outlet will be provided
for the sewage of Danvers, and provision, made at the same time for the collectionof the sewage from a considerable part of the Rial Side district of Beverly as sewersare required in that district.

From Andrews Court the sewage would be pumped through a force main laidbeneath Beverly harbor to Bar Beacon and thence across the flats to Willows Parknear the northerly end of Salem Neck, whence it would follow a line across the parkand through certain streets on the easterly side to a connection with the proposedSalem and Peabody outfall sewer in Juniper Cove.
The plan provides for pumping the sewage continuously as it is received at thepumping station and for discharging it in connection with the sewage of Salem andPeabody at all stages of the tide.
!n the report of the Department last year relative to preventing the pollution of£orth River and providing a proper means of disposal for the sewage of Salem andPeabody, the Department recommended that a new outfall sewer be constructed



HOUSE — No. 1300. [Feb.8
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from the Salem pumping station to an outlet into the sea in water at least 30 feetin depth which could be reached at a point some 2,000 feet beyond Great Haste.
The disposal of the sewage of Danvers and Beverly in connection with that of Salem
and Peabody does not, in the opinion of the Department, require a change in the
point of outlet recommended in the report of last year, but in order to make adequateprovision for conveying the sewage of Danvers and Beverly to the proposed outlet
in addition to that of Salem and Peabody, it will be necessary to increase the size
of the outfall sewer to a diameter of at least 54" between the point at which the
Danvers and Beverly sewage would enter the outfall sewer and the outlet. The
total cost of the works herein proposed for the disposal of the sewage of Danvers
and Beverly in connection with that of Salem and Peabody, including the entire
cost of the outfall sewer for the latter cities, from the Salem pumping station to the
outlet and the necessary improvement in the pumping facilities at the Salem pump-
ing station is estimated by the engineer at $1,131,200. 1

The adoption of the plan will result in a material saving in the cost of the pro-
posed new outfall works to Salem and Peabody and a large saving also to Danvers
and Beverly in the cost' of securing a satisfactory method of disposing of their
sewage over any other available plan.

The works as planned are of sufficient capacity to receive the sewage of the
Danvers State Hospital, including its Middleton Colony, the Essex County Sana-
torium in Middletonand the Essex County Agricultural School in the same neighbor-
hood, which would presumably be joined in the plan. The estimated cost of the
works for disposing of the sewage of the State and County institutions into a sewer
connecting with the Danvers system near the Danvers Junction railroad station
is $72,200, but a part of this sewer near the lower end might serve a small portion
of the village of Danvers, and the town would in that case be chargeable with a
part of the cost. On the other hand, the Danvers main sewer between the proposed
point of connection and the pumping station would necessarily be built of larger
capacity to accommodate the sewage from the institutions than wouldbe necessary
for the requirements of the town alone, and part of the cost of this sewer would be
properly chargeable to the institutions. A share of the cost of the outfall works and
of their maintenance would also be chargeable to the Commonwealth and the
County if these institutions should be made a part of the joint works.

The proposed joint works are also of adequate capacity to receive the sewage
from the northerly portion of the city of Peabody adjacent to the Waters River, in
which there are important manufacturing establishments at the present time,
though no sewers have yet been constructed there. The sewage from this portion
of Peabody can be disposed of either by pumping it into the city sewerage system
of Peabody or by discharging it by gravity into the Danvers sewers and disposing
of it at sea through the Danvers and Beverly portion of the proposed joint works.
The sewage would be pumped twice in either case, but the cost of works for connec-
tion with Danvers would be less than if the sewage were discharged into the Peabody
sewers, and it is possible that under the circumstances a satisfactory arrangement
can be made for the disposal of the sewage of this part of Peabody through the
local Danvers system, when constructed. In view of the apparent advantage ot
this plan, allowance has been made for the disposal of this sewage in connection
with that of the town of Danvers. .

The resolve under which this investigation has been carried out requires that this
Department shall apportion 85% of the expense thereof upon the cities of Salem,
Beverly, and Peabody, the town of Danvers and County of Essex in such propor-
tion as it shall determine, in order that the percentage of the expense stated may
be assessed upon the municipalities in question and the County of Essex. An
equitable division of the cost of the investigation is a somewhat difficult matter to

determine under the circumstances, and the basis adopted by the Legislature in
the case of the original Metropolitan Water Act suggests itself as a reasonable one
under the circumstances.

presentthe
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This basis in the case of the Metropolitan Water Act applied to the cities and
towns in the Metropolitan Water District aside from the city of Boston and pro-
vided that the expense should be assessed | in proportion to the respective valua-
tions of the municipalities included, and the remaining f in respect to their respec-
tive populations. Since the resolve under which this investigation has been made
provides for the assessment of 85% upon the municipalities concerned and upon the
County of Essex, the remainder, 15%, will presumably be borne by the State, and
represents its share of the expense of the investigation on account of the inclusion
of the Danvers State Hospital. Assuming that the portion to be borne by the
County of Essex should be proportional to that borne by the State, it is practicable
to estimate the share of the County of Essex by determining the ratio of payment
on the basis of the valuation of the county institutions and of the number of in-
habitants therein as compared with similar facts relating to the State hospital.
The valuation of the State hospital has been returned to the Tax Commissioner
under the provisions of the law of last year, but no such valuation is available as
yet for the property of the State and County in the town of Middleton. It has
been necessary, therefore, to estimate the value of the property of the institutions
in that town by determining as nearly as practicable their cost. On this basis,
assuming 15% of the cost of the work would be borne by the State, about 5%
should be borne by the County of Essex. The remaining 80% has been apportioned
between the cities of Salem, Beverly and Peabody and the town of Danvers, J on
the basis of valuation and f on population, using the valuation as given in Chapter
381 of the Acts of the year 1922 and the population as given in the report of the
United States Census for 1920. The population and valuation of each municipality
taken from these sources are shown in the following table:

Population and Valuation of Salem, Beverly, Peabody and Danvers.

Population
{1920 Census). (C

„{ jgi&f
Salem 42,529 $53,460,093Beverly 22,661 50,910,871Jeabody 19,552 25,437,158Dan ''ers 11,108 10,141,423

The percentage of the total amount chargeable to each city and town on the
basis selected is as follow

™lem, 42.3%
®ev ®rl J 27.9%Peabody
....... 19 7 o/0Dan™rs .' .' .' 16.1%

Financial Statement.
Expenditures: S4 ’ ooo 00

■J,alari ®s • . . $2,772 (II1 ravel
...... 277 7^Apparatus and drawing materials . ’ 41 70Miscellaneous . . .

’

' 1 20
2,992 69

Balance unexpended
...... $1 007 31

Deducting from the foregoing total the 16% chargeable to the State and dividingthe remainder in the manner above outlined, the Department, in accordance withthe requirements of the resolve, apportions to each of the municipalities and to thebounty ot Dssex the amounts given in the following table.
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Salem •51,022 22Beverly
Peabody
Danvers

674 23
476 07
244 08County of Essex 127 19

The above amounts do not include a possible additional expense for printing the
report and perhaps for one or two small additional items of expense which may
necessitate an additional assessment, which wouldreduce somewhat the above un-
expended balance.

While many important questions remain to be determined before an act can be
drawn satisfactorily, the Department, in compliance with the resolve, has prepared
the general outlines of an act for carrying out the plan herein proposed which is
presented herewith.

An Act to provide fob the Building, Maintenance and Operation of a
System of Sewage Disposal for the Cities of Salem, Beverly, and
Peabody, the Town op Danvers, and for Certain State and County
Institutions.

Section 1. A board is hereby created which shall be known as the South Essex
Sewerage Board and shall consist of five members. The commissioners of public
works of the cities of Salem, Beverly and Peabody, respectively, and the chairman
of the board of selectmen of the town of Danvers shall be members of said board,
ex officiis. The fifth member shall be appointed within sixty days after the date
this act takes effect and every three years thereafter by the governor, with the
advice and consent of the council, shall not be a resident of any of said cities or of
said town or hold property or have a usual place of business therein. He shall be
appointed for a term of three years, shall be chairman, and shall receive as com-
pensation so long as he shall continue to be a member of said board such sum as the
board shall fix, not exceeding thousand dollars per year and not less
than thousand dollars. The ex officiis members shall receive no com-
pensation. In case of a vacancy occurring in the office of the non-resident member,
it shall be filled by appointment for the unexpired term by the governor, with the
advice and consent of the council. Said non-resident member may be removed
at any time bv the governor with the consent of the council.

Section 2. Said board shall from time to time appoint such engineers, agents,
officers, clerks and other employees as said board may deem necessary, shall de-
termine the duties and compensation of said appointees, and may remove the same
at pleasure. Said board shall at all times keep full, accurate and separate accounts
of its receipts, expenditures, disbursements, assets and liabilities in connection with
the Salem and Peabody main trunk sewer, pumping stationand appurtenances down
to the point where the outfall sewer from said cities connects with the proposed
outfall sewer from Beverly, Danvers and the institutions herein mentioned, baid
board shall also keep accurate and separate accounts of its receipts, disbursements,
assets and liabilities in connection with the main sewer and its appurtenances used
for the collection of the sewage of the hospitals herein mentioned and the town
of Danvers and the city of Beverly, including the pumping stations and appurte-
nances thereof, down to the point where the proposed main outfall sewer ot this

portion of the system joins that from Salem and Peabody. Similar accounts and

records shall be kept relating to the main outfall sewer from the junction of the
main sewer leading from Salem and Peabody with that from Danvers, Beverly an
the hospitals to the outlet of the joint systems. . ,

Said board shall include an abstract of the accounts and records herein specified

in an annual report, a copy of which shall be delivered to the mayor of each o sai

cities and to the chairman of the selectmen of the town of Danvers, and copies
,

said report shall also be filed in the office of the secretary of the commonwealth an
in the office of the county commissioners of the county of Essex. Said hoarc s

establish an office in some suitable place in the city of Salem in which the maps,
plans and documents relating to its business and to the sewers, land anc



1924.] HOUSE —No. 1300. 11

property in its charge and the records of all of its doings, receipts, expenditures, dis-
bursements, assets and liabilities shall be kept.

Section 3. All expenses, liabilities and damages incurred by said board in
earning out the purposes of this act shall be paid, except as hereinafter provided, by
said cities, the town of Danvers, the commonwealth and the county of Essex in such
proportions as are provided by section eleven, and payment shall be made as
provided in section twelve from the fund established by section ten hereof.

Section 4. Said board shall construct, maintain and operate for the cities of
Salem, Peabody and Beverly and for the town of Danvers, including the state and
county hospitals in the town of Danvers and Middleton within the Ipswich river
watershed above the Salem and Beverly water supply system intake, such main
sewers and other works as shall be required for a system of sewage disposal for said
cities and towm, which system shall be in substantial accordance with the plans
reported and recommended by the state department of public health in its report
to the legislature of nineteen hundred and twenty-four; and for that purpose may
make such contracts as it may deem necessary for the construction of the sewers
and works aforesaid and for carrying out the purposes of this act. Contracts shall
be jointlybinding upon each of said cities and upon the town of Danvers, upon
the commonwealth and the county of Essex.

Section 5. Said board may take by eminent domain under chapter seventy-nine
of the General Laws, or acquire by purchase or otherwise, such lands, rights therein
or other property as said board may deem necessary for carrying out the purposes
of this act. Said board shall have control of the works provided for herein, includ-
ing the pumping station and its appurtenances for receiving and pumping the
sewage of the town of Danvers, together with that discharged through the Danvers
system from the institutions in Danvers and Middleton herein mentioned, and from
the northerly part of Peabody described in the report of the state department of
public health dated January sixteen, nineteen hundred and twenty-four provided the
said board receives notice of an agreement between the city of Peabody and the town
of Danvers that the sewage of the aforesaid part of Peabody is to be disposed of
through the Danvers system. Said board in constructing a main sewer through the
Rial Side section of the city of Beverly shall provide for receiving the sewage of that
portion of Beverly into the said main sewer at favorable points and may provide for
receiving a part of the sewage of said Rial Side into the pumping station in Danvers
to be pumped with the sewage of the latter town. Said board may take by eminent
domain as aforesaid, or acquire by purchase or otherwise, such part of the main
sewer of the city of Beverly between the junction of River and Pleasant streets and
the shore of the harbor at Andrews court as may be necessary for the proper opera-
tion of the system of sewerage herein provided.

Said board shall also, at such time as it may deem reasonable and before the
completion of the portion of the w'orks lying in Danvers and Beverly, assume con-
trol of the maintenance and operation of the Peabody main sewer from Peabody
square to a connection with the Salem trunk sewer and of said trunk sewer, pump-ing station and outfall and shall install such additional machinery as may be
necessary to provide adequately for the disposal of the sewage of Salem and Pea-
body, and shall thereafter maintain said sewers, pumping station, outfall and other
works and operate the same in connection with the other works herein providedfor.

Section 6. _ Said board may, for the purposes aforesaid, carry and conductany sewer by it to be made and constructed under or over any water course, or any
street, turnpike road, railroad, highway or other way in such manner as not un-
necessarily to obstruct or impede travel thereon; and may enter upon and dig upany such road, street or way for the purpose of laying down sewers beneath thesurface thereof and for maintaining and repairing the same; and in general maydo any other acts and things necessary or convenient and proper for the purposesol this act. In entering upon and digging up any such road, street or wr ay of publictravel it shall be subject to such reasonable regulations as may be made by themayor and aldermen or selectmen of the cities and towns respectively wherein suchworks shall be performed.
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1\henever said board shall dig up any road, street or way, as aforesaid it shall
•

as Practicable restore the same to as good order and condition as the same wasin when digging commenced. And the said South Essex Sewerage District shalUtall times indemnify and save harmless the several cities and towns within whichsuch roads, streets or ways may be against all damages which may be recoveredagainst them respectively, and shall reimburse to them all expenses which they shallincur by reason of any defect or want of repair in any roa d
P

street oTly —1by the construction of any of said sewers, or by the maintaining or repairing of thesame, provided, that said board shall have due and reasonable notice of all claimslor such damages or injury and opportunity to make a legal defence theretosaid board may also alter or change the course or direction of any water courseor may with the consent of the mayor and aldermen of cities or selectmen of townsalter or change the location or grade of any highway, town way, public street orway ot travel crossed by any sewers constructed under the provisions of this actor in which such sewers may be located.
Section 7. Said board may sell at public or private sale, or may exchange anyproperty, real or personal, or any easements, whether taken by eminent domainor otherwise, no longer needed for works under their charge, or may from time toJe^s 6 any property not then so needed. The proceeds from the operationsot said board shall be applied to the fund established by section ten hereof.Section 8. Any city or town within whose limits any main sewer shall havebeen constructed or taken over under the provisions of this act shall connect itslocal sewers with such main sewer, subject to the directionand control of said board,and any person, firm or corporation may, subject to the direction, control and

regulation from time to time of said board, and subject to such terms, conditionsand regulations as each city or town may prescribe, connect private drains with
said main sewer.

Section 9. To meet the expenses incurred under the provisions of this act, thetreasurer and receiver general of the commonwealth shall, upon request of saidSouth Essex Sewerage Board, and with the approval of the governor and council,issue from time to time bonds or certificates of debt, in the name and behalf of the
commonwealth and under its seal, ti
dollars. Such bonds shall be issued as
of jmars as shall be recommended by
visions of section three of article sixty
and shall bear interest, payable semi-
July, at such rate as shall be fixed by
governor and council.

an amount not exceeding
coupon or registered bonds, for such term
the governor, in accordance with the pro-
two of the amendments to the constitution,
annually on the first days of January and
he state treasurer with the approval of the

Section 10. Said treasurer shall apply the proceeds from the sales of property
made as hereinbefore provided, and the proceeds from the sales of said bonds,
exclusive of the amounts received from premiums, to the payments for the property
taken by said board, the payment of the damages aforesaid and the payment of
the expenses of construction of said sewerage works, and the other payments
specified in this act, and shall apply any assessments hereinafter provided for paid
by the cities, town, the commonwealth and the county of Essex, and the proceeds
from the operations of said board exclusive of the proceeds from sales of property,
to the payment of the interest and expenses of maintenance and operation of said
sewerage works, and shall take the balance required for said payments, if any, from
the proceeds of said bonds, and shall apply the surplus, if any, to the payment
of said interest, principal requirements and expenses, for the following year. Said
treasurer shall advance to such person as shall have been designated by said sewer-
age board and shall have given a bond to said treasurer with sufficient sureties, to
be approved by the comptroller of the commonwealth, in the sum of ten thousand
dollars, such sums, not exceeding ten thousand dollars at any time, as said person
may certify to be necessary to enable said board to make direct payment upon
the pa)r rolls and other accounts of said board, and such person shall, as soon as
may be after expending any sum so advanced, and in all cases within thirty days
from the receipt of any such sum, file with the comptroller a statement in detail
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of the moneys expended subsequent to the last previous accounting, approved by
said sewerage board, and, where it is practicable to obtain them, also file receipts
or other like vouchers of the person to whom the payments have been made.

Section 11. Said board shall annually determine and certify to the treasurer and
receiver general the proportions which the said cities, the town of Danvers, the
commonwealth and the county of Essex shall pay of the annual expenses of the
board, including principal requirements, interest and expenses of maintenance and
operation. Said treasurer shall in each year estimate the amount, in addition
to the premiums from sales of said bonds and the proceeds from the operations of
said board, exclusive of the proceeds from the sales of property, required during
the year to pay the interest, principal requirements, expenses of maintenance and
operation of said sewerage works, and any deficiency in the amount previously paid
in as found by said treasurer, and shall apportion to each of the cities and the town
of Danvers, the commonwealth and the county of Essex such proportion of the
estimated annual expense as has been certified to him by the board.

Section 12. The apportionment of annual expense each year as determined
under section eleven of this act of each city, the town of Danvers and the county
of Essex shall be included and made a part of the sum charged to such city, town or
the county of Essex, and be assessed upon it in the apportionment and assessment
of its annual state tax, and said treasurer and receiver general shall in each year
notify each such city, town or the county of Essex of the amount of such assess-
ment, which amount shall be paid by the city, town or the county of Essex, into
the treasury of the commonwealth at the time required for the payment and as a
part of the State tax.

Section 13. In the event that any of the cities, the town of Danvers, the com-
monwealth or the county of Essex, cannot agree to the apportionment made by the
board and the assessment paid to said treasurer and receiver general, then the
supreme judicial court sitting in equity shall, on the application of said board or any
city, town, the commonwealth or the county of Essex, represented, after notice
to each of the cities, the town of Danvers, the commonwealth and the county of
Essex, hereinbefore named, appoint three commissioners, who shall not be resi-
dents of any of the cities or the town of Danvers mentioned in this act, who shall
after due notice and hearing and in such manner as they shall deem just and equi-
table re-determine for the complete sewerage system or parts thereof the propor-
tion in which each of the cities, the town of Danvers, the commonwealth and the
county of Essex, hereinbefore named shall pay into the treasury of the common-
wealth for the year of assessment, and shall return their award into said court;
and when said award shall have been accepted by said court the same shall be a
final and conclusive adjudication of all matters herein referred to said commis-
sioners and shall be binding on all parties.

Section 14. The supreme judicial court shall have jurisdiction in equity to
enforce the provisions of this act and shall fix and determine the compensation of
all commissioners appointed by said court under the provisions hereof.
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Office of Chief Engineer,
Department of Public Health,141 State House, Boston, January 8, 1924

Dr. Eugene R. Kelley, Commissioner of Public Health.
Sir: Herewith is submitted a report of theresults of an investigation of sewer-

age and sewage disposal for the cities of Salem, Beverly and Peabody, the town of
Danvers, and for certain public institutions draining into the Ipswich River above
certain water supply systems.

The cities of Salem, Beverly and Peabody and the town of Danvers are con-
tiguous municipalities situated on the shores of Salem and Beverly harbors and
along the banks of the tidal estuary known as the Danvers River, which with its
several arms drains nearly all of Danvers and Peabody and large parts of Salem
and Beverly.

The populous portion of Peabody lies adjacent to Salem in the valley of the
North River, which forms the southerly arm of the Danvers River, while the
populated portion of Danvers lies along the westerly shores of the estuary chiefly
in the valleys of its tributaries, the Crane and Porter rivers, and is adjacent to
the populated areas in the city of Beverly, which extend along the north side of the
estuary to Beverly harbor. These four municipalities thus form in effect a single
city with an aggregate population of nearly 100,000, covering an area approxi-
mately 5 miles in extreme length by about 4 miles in width.

Existing Sewerage Systems.

Salem and Peabody.

The cities of Salem, Peabody and Beverly are provided with general systems of
sewerage which have been in use for many years. The sewage of the cities of
Salem and Peabody is collected in a main trunk sewer in the valley of the North
River with tributaries extending throughout the thickly settled portions of these
cities and is conveyed to a pumping station on the shore of Cat Cove in the ex-
treme northeasterly part of Salem, whence it is pumped through an outfall sewer
or force main 30 inches in diameter and about 2 miles in length to an outlet near
Great Haste Island, where the sewage is discharged into the sea at all stages of
the tide This trunk sewer and outfall works were built to remove the serious

nuisances caused by the discharge of sewage and manufacturing waste into the
waters adjacent to Salem and Peabody, especially into the North River, and attei
the works were completed their operation relieved for a time the objectionable
conditions which were the source of complaint. But in recent yeais very serious

nuisances have again appeared, especially in the North River, and m 19—a 1(jso
was passed by the Legislature directing the State Department of Public Hea h to
investigate the condition of the North River and the condition, capacity and op-

eration of the main trunk sewer, and to recommend plans lor removing the cause
of the nuisance. After an investigation the Department presented a report to t

Legislature of 1923 (House Document 1175) giving the results of its investigations
and its recommendations thereon. Briefly, the results of these investigations
showed clearly that, while the main trunk sewer is of adequate capacity for t e
requirements of Salem and Peabody for a considerable number of years m he
future, the outfall sewer which is 30 inches in diameter and leads from the pumping

REPORT OF THE CHIEF ENGINEER.
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station to the sewer outlet at Great Haste is inadequate for the purpose, thus pre-
venting the effective operation of the entire system and making necessary the over-
flow of sewage at times in large quantities into North River and other waters about
these cities. The Department recommended as a result of its investigations the
construction of an additional outfall sewer 48 inches in diameter to be carried to
a new outlet to be selected in deeper water, which probably can be reached at a
point about 2,000 feet beyond Great Haste Island. The Department also expressed
the belief that it was desirable, since a new outfall sewer or force main was needed
for the disposal of the sewage of Salem and Peabody, that an opportunity should
be afforded to the town of Danvers and to the city of Beverly to Join in the con-
struction of such outfall works, should either or both of the latter municipalities
find it desirable to dispose of their sewage by such a plan.

Sewerage and Sewage Disposal of the City of Beverly.
At the present timeall of the sewage of the city of Beverly is collected at a point

on the shore of Beverly harbor near Andrews Court and about j of a mile north-
east of Tucks Point, whence it is discharged by gravity, without treatment into
Beverly harbor, through a 40-inch cast-iron outfall with an outlet about 700 feet
from shore. Three main intercepting sewers serving different parts of the city
converge at the collecting point. The largest of these, which forms the main sewer
of the city, begins at the corner of Elliott and Rantoul streets, a short distance
east of the point where the Gloucester branch joins the Eastern Division of the
Boston & Maine Railroad, and thence runs in a generally southerly direction, fol-
lowing approximately the easterly shore of Bass River, an arm of the Danvers
River estuary, through Rantoul, Federal and River streets to Pleasant Street,
whence it turns towards the southeast, and passes through Pleasant and Rantoul
streets and then through a tunnel in a right-of-way to the collecting point near
Andrews Court. This sewer throughout its length is in general a3' 6''x 2' 10"
egg-shaped brick sewer laid on a grade of approximately one’foot per 1,000 feet.
It receives by gravity the sewage from an area of approximately 407 acres, including
a small area west of Bass River containing about 18 acres. This main sewer also
receives the sewage of a large section of that district in Beverly known as the Rial
Side, lying west of Bass River but including the buildings of the United Shoe
Machinery Company situated near the northerly end of the Bass River estuary.
The sewage of the latter area, the lower portion of which lies at too low a level to
be made tributary to the main sewer by gravity, is collected at a pumping station
located on Elliott Street near its Junction with Park Street, whence it is pumped
into the main sewer at the junction of Elliott and Rantoul streets. Of the remain-
ing sewers which converge at Andrews Court, one, a 20-inch pipe, serves chiefly
certain low areas along the waterfront on the southerly side of the city in the
neighborhood of Water Street and along a right-of-way between Water Street and
Andrews Court, the total tributary area being about 45 acres, while the other receives
the sewage from low territory east of the point of collection, extending as far as
East Dane Street and serving an area of about 113 acres. It is estimated that at
the present time the sewerage system of Beverly consists of about 33 miles of
sewers, 20 per cent of which are within the area which requires pumping under
existing conditions. The Beverly sewerage system as originally designed was in-

, tended to admit surface drainage to parts of the system, but as the works have been
<9 extended separation has gradually followed until at the present time only a small

portion of the system is operating on the combined plan. The principal main
sewers are large enough to provide for the growth of the city for a great many years
in the future, but as sewerage systems become necessary in territory farther towards
the east, now rather thinly settled, pumping will be necessary to convey the sewage
to the common outlet. It may also be necessary or desirable as the westerly part
of Rial Side adjacent to Danvers, which appears to be growing rapidly, becomes
more thickly populated to pump the sewage from that territory into the main sewer
on the easterly side of Bass River.
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Sewerage and Sewage Disposal for Danvers,
Investigations hy the Town

No general sewerage system has as yet been constructed in the town of Danversthough such a system is greatly needed since Danvers is densely populated and is,
now the most populous town in the State, with but one exception, which is not yetprovided with a general system of sewerage. The subject has been carefully in-vestigated by the town and the long delay in providing sewerage facilities now sogreatly needed by the inhabitants of the densely populated portions of this mu-nicipality has been due no doubt very largely to the difficulty of securing a satis-factory method of disposing of the sewage.

A plan for a sewerage system for the town of Danvers was made by Messrs.
McClintock and Woodfall, engineers employed by the town for the purpose, inA1914. The results of their studies as presented in their report show that it is prac-W
ticable to collect the sewage by gravity from all parts of the thickly settled area
of the town at a point on Liberty Street on the northerly side of the Porter River
or, if necessary, at some point farther east along the northerly shore of the Danvers
River between Liberty Street and the Beverly boundary. Four schemes of sewage
disposal were considered by the engineers, two of which provided for disposing of
the sewage on land within the limits of the town, while the others provided for
disposal in connection with the sewage of the city of Beverly at some point in the
sea 2 miles or more from the present Beverly sewer outlet. Studies for the dis-
posal of the sewage within the limits of the town included (1) disposal by intermittent
sand filtration and (2) disposal by means of Imhoff tanks and trickling filters. For
disposal by intermittent filtration two sites were considered, one lying north of the
railroad a short distance east of Ferncroft Station, and the other the Connor Farm,
so called, on Valley Road near the Topsfield boundary line. The first area was
deemed to be so close to the thickly settled portion of the town as to be objection-
able from that cause. The engineers reported that their studies at the Connor
Farm indicated that it would be practicable to dispose of the sewage there by
intermittent filtration and that an adequate area containing suitable soil was
available for the purpose. The effluent, in case that plan were adopted, would be
discharged into a small stream flowing into WenMm Swamp and finding its way
thence to the Ipswich River. The estimates of cost presented with the report
indicated that the cost of works for disposing of the sewage at this location would
be larger than by any other plan then considered.

For disposal of the sewage of the town of Danvers by means of trinkling filters
the most available location within the limits of the town appeared to be an area
near the southerly base of Folly Hill in the northeasterly part of the town. The
engineers found that it would be practicable to construct works in this region
for the disposal of the sewage at a cost which would be considerably less than dis-
posal by intermittent filtration and somewhat less than by discharge into the sea
under the plans then considered for disposal of the sewage of the town jointly
with the city of Beverly.

For disposal of the sewage into the sea two plans were considered by the engineers
of the town, one providing for a sewer to be used jointly by the town of Danvers and
the city of Beverly extending from Danvers through the Rial Side district of Beverly
and entering the main Beverly sewer on the easterly side of Bass River,
which it would flow to a pumping station to be located on the shore near AndrewsW
Court and thence be pumped with the Beverly sewage to an outlet into the sea
near Great Haste Island; and the other providing for conveying the Danvers
sewage to a pumping station to be located near Liberty Street on the shore ot
Porter River whence it would be pumped through a force main leading to the shore
of Beverly harbor, where it would enter a joint outlet pipe for the use of both
municipalities which would be laid to a proposed point of discharge into the sea
near Great Haste Island. The plans were submitted to the State Department ot

Health for its advice in 1915, and the Department recommended that the best
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practicable and most economical method of disposing of the sewage of the town
of Danvers would be to discharge it into the sea in connection with the sewage oi

the city of Beverly, provided a satisfactory arrangement for a joint outlet could be
made between the two municipalities.

Further Studies of Plans for the Disposal of the Sewage of Danvers within the Town
Limits.

In connection with the present investigation, further have been made of
the practicability of disposing of the sewage of Danvers within the limits of the
town, and in this connection the results of previous investigations have been given
further consideration. An examination of the areas considered by the engineers for
the disposal of the sewage of the town by intermittent filtration in 1914 confirms
the conclusions reached in their report. One of these areas, located east of Fern-
jcroft Station, was rejected because it was nearer than desirable to the thickly settled
portion of the town. In view of the serious objections to the use of this area for
sewage disposal purposes, it has not been deemed worthy of further study. The
conditions at the Connor Farm area which appeared to be the most favorable one
for the disposal of sewage by intermittent filtration have been changed materially
since the investigations were made in 1914 by the construction of a canal which
takes water from the Ipswich River for the use of Salem and Beverly. Under
present conditions, if the effluent from a sewage disposal area at the Connor
Farm were to be discharged into the small stream which leads toward the Ipswich
River as proposed, it would pollute the water supplies of these cities. This objec-
tion might be obviated by collecting the effluent in a conduit and discharging it
into the river at a point where it would not affect the water supply, but the addi-
tional cost would be considerable and in any case there would be serious objection
to the construction of a large sewage filtration area at a point where any accidental
overflow of sewage might pollute the waters of the canal.

A further study of possible locations at which the sewage of the town could be
treated by intermittent filtration has failed to disclose any area within the town
limits which would be likely to be satisfactory for the purpose.

_

There are a few
areas containing suitable soil, but they are so located that their use for sewage
disposal might either affect a public water supply or require the disposal of the
effluent into one or another of the small streams passing through the thickly settled
portion of the town with the probability of creating objectionable conditions.

The question of the possibility of disposing of the sewage of the town by means
of Imhoff tanks and trickling filters has also been carefully considered, and an
examination has been made of areas which might possibly be used for the purpose.
Of the areas examined, the site chosen by the engineers in 1914 north of Elliott
Street near the southerly side of Folly Hill appears to be as remote from dwelling
houses as any available site within the limits of the town and is probably as favor-
able for the purpose as any area which it is now practicable to select. The cost of
suitable works for treating the sewage by this method would of course be much
greater at the present time than when the investigations were made by the town
in 1914, and preliminary estimates indicate that the cost would be much greater
than that of disposing of the sewage into the sea if a reasonable arrangement can
be made for a joint outlet with Beverly and other municipalities. That method
failing, however, disposal by means of Imhoff tanks and trickling filters, either at

£|he location indicated near Folly Hill or elsewhere in the neighborhood of Danvers
*River or one of its tributaries, is likely to prove to be the most favorable alternative

method to adopt under present conditions.

Disposal of the Sewage of Danvers in Connection with that of Salem and Peabody.
The situation of Danvers is such that it is practicable to collect the sewage at

some point near Water Street in Danvers and pump it into the Salem and Peabody
trunk sewer at some convenient point near the boundary line between Peabodyand Salem; but, while the trunk sewer will probably be of adequate capacity for
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mCnt 'S ° f lc"? and Peab° d>' for many years in the future, provided theoutfall system is made adequate and the storm water which now enters the trunksewer system is gradually eliminated, it would be necessary to enlarge the trunksewel at a puch earlier time if it were to be used for the disposal of thesewage of Danvers in addition to that which it now receives. The objections on thewhole to such a method ol disposing of the sewage of Danvers are such as to makesuch a plan inadvisable under the circumstances.

Necessity for a Change in the Method of Sewage Disposal at Beverly.
The sewage of Beverly is discharged into Beverly harbor about 700 feet fromshore at a point where the depth of water is about 4 feet at low tide. The outletis located about J of a mile northeast of Tucks Point near the westerly end of theDane Street Beach within about 250 feet of the shore at average low tide Thesewage is discharged at all stages of the tide, and as there is no doubt some storage'

l:n tuesewers at times of high water the rate of discharge is greater on the outgoingtide than at other times. On the incoming tide the sewage flow's along the water-front of the city and up the Danvers River, while on the outgoing tide it is carriedalong the Dane Street Beach, used by large numbers of bathers in the summerseason. At times solids from the sewage are present in large quantities in the water
along the beach, and solids obviously from the sewage are deposited on the beachitself as the tide recedes. The odor of the sewage is noticeable at times on theshore opposite the outlet, and the w'ater is discolored over a considerable area inits neighborhood. The present method of sewage disposal at Beverly is objection-able, and the conditions at this outlet will no doubt grow' worse as the quantity of
sewage increases. These conditions are recognized by the city authorities and plansof improvement are under consideration. In this connection the city has recentlycaused an investigation to be made by Messrs. Metcalf & Eddy,' Engineers, of
Boston with reference to the treatment of the sewage upon a small area of land
available for the purpose in the neighborhood of the present sewer outlet. The
results of this investigation indicate that the treatment of sewage by sedimentation
only with a supplementary disinfection of the effluent during the summer months
would cost about $150,000 with a cost for maintenance of about $lO,OOO per year.
In view of the large cost of this limited treatment, the engineers in concluding their
report have called attention to the necessity of further investigation of the subject
as follow's:

. . .
Need for Further Investigation. This report is the result of only a preliminary

study of the problem. The expenditure required for a sedimentation plant and col-
lateral w'orks is so large and the importance of the problem is such as to make it highly
desirable that the problem be studied in a broader and more thorough manner, before
any action is taken looking tow'ard the construction of the project herein estimated.
(Metcalf & Edd\' Report, page 11.)

Possible Methods of Disposing of the Sewage of Beverly by Independent
Works.

Considering the city of Beverly alone, there are in general two available methods
of sewage disposal, (1) by discharging the sewage into the sea at some point where
it will be quickly dispersed and carried away by the tides, and the other by treating,
it on land within the city limitsand discharging the effluent into the harbor or into”
a local water course. It appears from investigations already made that it is im-
practicable to treat the sewage adequately in the immediate neighborhood of the
present sewer outlet unless at a large cost, and the location of sewage disposal
works at any point on the waterfront of the city is not desirable and would no
doubt be seriously objectionable from several points of view. Studies for possible
locations for sewage treatment works have been made in the past, but thus far no
area has been suggested w'hich appears to be well adapted for the purpose. Further
examination fails to show any area which, if used for the purpose, would not be
seriously objectionable.
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The sewage can be disposed of without treatment by discharge into the sea at
some point where it will be thoroughly diluted before it can reach any shore or
create objectionable conditions from other cause. Pumping would be necessary
in any case, whether the sewage is to be disposed of on land or at sea, and if dis-
posed of at sea it is unlikely that the cost of a force main to reach a suitable outlet
would be materially greater than the cost of treatment works and might be much
less, while in the case of a sea outlet the cost of maintenance would be negligible
as against a large expense for the maintenance of sewage disposal works.

Under the existing circumstances, the disposal of the sewage of Beverly by dis-
charge into the sea at some suitable point is likely to be the most economical
and otherwise satisfactory method for that city to adopt.

Disposal of the Sewage of Danvers and Beverly by a Separate Outlet
into the Sea.

In selecting a sea outlet for Beverly sewage, the circumstances appear to require
that the outlet shall be carried to some point at a considerable distance from the
present point of discharge if an outlet is to be secured which will be likely to be
unobjectionable for a considerable period of time in the future.

There are bathing beaches at several points along the Beverly shore east of the
present sewer outlet and this shore is likely to become more thickly populated and
to be used as a summer resort to an increasing extent as time goes on. Observa-
tions of the tidal currents in the waters of this region indicate that they are slow
and weak and the sewage of Salem and Peabody discharged at Great Haste already
spreads over a wide area, extending at times well towards the Beverly shore before
it becomes thoroughly diffused in the water. If the sewage of Beverly is to be
disposed of into the sea, the investigations already made indicate that the outlet
will probably have to be carried beyond Great Haste Island if the serious pollution
of the w'aters along the Beverly shore is to be avoided. An estimate of the cost
of the disposal of Beverly sewage alone by pumping it to an outlet at Great Haste
Island indicates that the cost would be greater than that of the works necessary to
dispose of the sewage of Beverly in connection with that of Salem and Peabody
through the new outfall works proposed last year for the last-mentioned municipal-
ities.

If the sewage of Danvers were disposed of in connection with that of Beverly
through an outlet into the sea, the cost to each municipality would obviously be
less than that of separate outlets. Furthermore estimates indicate that the cost
to these municipalities of a separate joint outlet would still be considerably greater
than by joining with Salem and Peabody even assuming that it would not be neces-
sary to carry an outlet for Beverly and Danvers alone farther than to Great Haste
Island in order to secure a proper dilution of the sewage.

In view of the fact that a new' outfall sew'er is required for the disposal of the
sewage of Salem and Peabody which will carry the sewage to a point 2,000 feet
or more beyond Great Haste, it is important to determine the practicability of
disposing of the sew'age of all four municipalities through a single main outfall
sewer adequate for the purpose discharging at a suitable point beyond Great Haste,since a combined outfall system is likely to prove much less expensive for all con-
cerned.

Plan of Joint Works for Danvers and Beverly

There are a number of possible ways of disposing of the sewage of Danvers
in connection with that of the city of Beverly, some of which have been suggestedin previous investigations. It is possible to collect the sewage of Danvers at a
convenient point in the neighborhood of the Danvers and Beverly boundary andconvey it thence through a gravity sewer along the northerly shore of Danvers
River, passing beneath Bass River by means of a siphon and thence along the;southerly side of the city of Beverly to the present main sewer at Andrews Court.
A brief study of this line shows that much ledge would inevitably be encountered
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and that other serious difficulties would be likely to be met with in earning outsuch a project which would make the plan a very expensive one to adopt.As has been stated previously, the main sewer of the city of Beveriy whichcrosses the city from a point just south of the Beverly station to the head ofAndrews Court is of ample capacity for the needs of Beverly and calculationsshow that the capacity of this sewer is adequate to receive the sewage of the townof Danvers also for a long time in the future. Under these circumstances bydelivering the sewage of Danvers into this sewer at a convenient point, all of thesewage of both municipalities could be concentrated at Andrews Court.
Two plans have been considered for conveying the sewage of Danvers to theBeverly main sewer, by either of which the sewage would be discharged into theBeverly main sewer in the neighborhood of River and Pleasant Streets, a shortdistance south of Beverly station. By one plan the sewage of Danvers wouldbe pumped from some convenient point near the Danvers and Beverly boundary*through a force main leading directly to the Beverly sewer, which would pass*

through the southerly part of the Rial Side district of Beverly. This district isgrowing rapidly, however, and sewerage facilities, which are now provided only
in its easterly portion, must at no distant time be extended throughout the greater
part of the area. In view of these conditions, a study has been made of the prac-
ticability of extending a sewer westerly from the Beverly main sewer near Beverly
station through the Rial Side district of Beverly to the neighborhood of the
Danvers boundary, which would not only convey the sewage of the town of
Danvers to the Beverly main sewer, but could receive also the sewage of large
parts of the Rial Side district of Beverly. Of the two plans, the latter appears
likely to be the more advantageous for both municipalities, and a study has been
made of a practicable location for such a sewer the result of which is shown on a
general plan submitted with this report.

The upper end of this sewer would be located near the southerly end of
Elizabeth Street with the invert at about grade 24.8 (Salem datum plane). From
this point the proposed sewer which would be 30” in diameter would pass through
private land sloping towards the Danvers River, crossing Elizabeth, Bailey and
Eleanor streets, thence through Bates Park and along the slope below Upland
Road to the westerly side of Kernwood Avenue. From this point the sewer would
follow the westerly side of Kernwood Avenue for about 500 feet, then crossing
Kernwood and Winthrop avenues, it would pass through private land to a siphon
chamber on the easterly side of Winthrop Avenue, where it would enter a 20”
siphon extending northerly along the shore of Bass River and beneath that stream
to its easterly shore at a point about 1,300 feet south of Bridge Street. From
this point the sewer, increased to 36" in diameter, would pass through the property
of the Beverly Gas and Electric Company to River Street, thence northerly along
River Street to a junction with the Beverly trunk sewer at the corner of River
and Pleasant streets. The total length of this line from the end of the proposed
Danvers force main to the junction with the Beverly main sewer is about 7,400
feet or 1.4 miles.

The preliminary studies have shown that it is practicable to collect the Danvers
sewage from all parts of the town by gravity at a pumping station near the
Beverly border from which the sewage could be pumped into the proposed sewer
in Rial Side through a force main 1,700 feet in length with a lift of approximately
2.5 feet. ~ i

The sewer in Rial Side would be too high to provide for a small area of low
ground along the shore of the Danvers River west of Kernwood Avenue, but this
sewage could be collected by means of a low-level sewer along the shore west of
Kernwood Avenue and either pumped directly into the proposed main sewer or
conveyed to the Danvers pumping station, from which point it could be pumped
with the Danvers sewage. The district along the shore east of Kernwood Avenue
with other low districts along the Bass River can be drained to the present low-
level pumping station at Elliott Street, or by such other plan as may be foun
desirable when sexverage is needed in this district.
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1

Disposal of the Sewage of Danvers and Beverly in Connection with that
or Salem and Peabody.

In order to dispose of the sewage of Danvers and Beverly in connection with
that of Salem and Peabody several plans have been considered by one of which
the sewage from Beverly including that pumped from Danvers would be con-
veyed to the Salem pumping station by gravity and disposed of by pumping it
with the sewage of Salem and Peabody to an outlet into the sea beyond Great
Haste Island, while by others the sewage would be pumped into the proposed
new force main for Salem and Peabody at some point in Juniper Cove. By the
gravity plan it would be practicable to pump to the proposed sea outlet nearly
all of the sewage of Danvers and Beverly in connection with that of Salem and
Peabody at the present pumping station of the city of Salem, thus avoiding theConstruction of a pumping station near Andrews Court in Beverly, though the
sewage from very small districts tributary to the low-lying sewers along the
Beverly waterfront, west and east of Andrews Court, would have to be pumped
into the gravity line. Making allowance for the various items of cost and of
maintenance, however, the gravity plan would be more expensive than a plan
for pumping the Danvers and Beverly sewage directly into the Salem and Peabody
outfall sewer at some point in Juniper Cove. The latter plan being the more
desirable of the two, studies have been made as to an advantageous line for a force
main to convey the sewage of Danvers and Beverly across BeverU Harbor and
across the northerly portion of Salem Neck to Juniper Cove. These investiga-
tions indicate that the most favorable route for this force main would probably
be to cross the harbor from Andrews Court in a straight line towards Bar Beacon
situated aboutT,3oo feet southeast of Andrews Court, whence turning a little to
the south the line would cross the flats to the shore at the Willows Park. From
this point the sewer would follow a straight line to the northwesterly end of Bay
View Avenue, thence through Bay View Avenue and Columbus Avenue to Juniper
Cove where connection would be made with the proposed new outfall sewer for
Salem and Peabody. It was recommended in the report on the sewerage of Salem
and Peabody presented last year that the proposed new outfall sewer for those
municipalities should have a diameter of 48 inches. In case it should be decided
to discharge the sewage of Danvers and Beverly to this sewer, its diameter would
have to be increased to about 54 inches from the point of junction with the Beverly
and Danvers outfall sewer to the new outlet suggested at a point 2,000 feet or
more beyond Great Haste

Disposal of the Sewage of the Danvers State Hospital and of the Essex
County Sanatorium at Middleton in Connection with the Proposed
Sewerage System of the Town of Da

In accordance with the provisions of the Resolve consideration has been given
to the practicabil the Danvers State Hospita
including a branch known as the MiddletorSanatorium in Middleton into the Danvers

The sewage of the State hospital includin

Colony and that of the Essex County

die colony has been treated for many
in hospital and south of the Middle-rfears upon filter beds situate

!m Colony about 500 feet from the Ipswicl Filter beds were constructed
at this point in r 1899 and since that time the sewage has been treated

_

“ unv/ j cull VI OlllV/tby intermittent filtration and the effluent
point of discharge of this effluent is abou

iscl Ipswich River. The
idge in the neigh-

k i Z iiiviv.ilu IP auuuu VJ

norhood of Howes Station and 65 miles abo-from the Ipswich River into Wenham Lab
diverted

for the water supply of Salem and~ .. ivix in YVI niuvf 11 uuiituu ivji iiiiu waiut Dupi-Zij ui kja-icin- emu.Beverly. The filter beds have been well managed but the rate of operation is
somewhat high and at times untreated sewage escapes into the Ipswich River,an occurrence which is not uncommon in the operation of sewage disposal works
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The sewage from the Essex County Sanatorium is now treated upon filters
which were constructed recently in the vail}' of a small tributary of Niehol Brookeast of the sanatorium. The effluent finds its way into this tributary and thence
through Niehol Brook to the Ipswich River entering the Niehol Brook tributary
about % of a mile above Nichols Street and between 6 and 7 miles above the point
at wrhich the water is diverted for the water supply of Salem and Beverly,
Sewage has at times escaped from the works used for the disposal of the sewage
at this sanatorium but the recent completion of the filter beds has made more
adequate provision for its requirements. While the effluents from the Danvers
State Hospital, including its colony, and from the sanatorium at Middleton do
not seriously injure the quality of the water of the Ipswich River, it is, neverthe-
less, desirable to remove the sewage of these institutions from the watershed of the
Salem and Beverly water supply if such removal is practicable at reasonable cost.
A change in the location of the filter beds, especially those of the sanatorium, mayi
become necessary in any case at no distant time in the future, if, in providing fon
an additional water supply'’ already' needed for Salem, Beverly', and other com-
munities in this region, it”should be found necessary to construct storage reser-
voirs on the Ipswich River or Niehol Brook below the present outlets of sewage
effluents from the disposal works of these institutions.

The surveys made during the past year indicate that it is practicable to divert
the sewage from these hospitals into a sewerage system for the town of Danvers.
These surveys show that the sewage of these institutions, including the Essex
County Agricultural School, located between the State hospital and the Essex
County Sanatorium, may be intercepted at the following approximate eleva-
tions:

Elevation above
a Datum Plane.

Danvers State Hospital;
. .

Main Group .....■■■•■■

Middleton Colony '

Essex County Agricultural School IB ,

Essex County Sanatorium at Middleton

In the vicinity of the State hospital the lowest point on the watershed between
the Ipswich River and the streams which flow toward Salem harbor through which
the sewage must be conveyed, if it is to be disposed of in connection with the pro-
posed system for the town of Danvers, is at elevation 105. I his point is situated
in the right of way of the Boston and Maine Railroad near the Hathorne fetation.
With the exception of the Middleton Colony of the Danvers State Hospital all

of the institutions may be served without excessive excavation by a sewer draining

into the proposed Danvers sewerage system. In order to receive into this sewe
the sewage from the Middleton Colony, an excavation to a maximum depth oU
feet would be necessary for a distance of several.hundred.feet, but.as theiqmntrtj
of sewage from the Middleton Colony is small it would probably be much
expensive to pump the sewage than to incur the expense for the deep excavation
that would otherwise be required.

,
. cm,th nf the

If would be possible by constructing a sewer through the divide south oft'

hospital into the valley of Crane Brook to divert all of the sewage from the m
stitutions in question into the proposed Danvers sewerage system by >

the cost of the works would be greater under present circumstances th y

plan outlined in the preceding paragraph. Count )

■I sewer to connect with the Danvers system would begin at the fv.c .
Sanatorium in Middleton just across the Danvers-Middleton towmMm,
eepting the sewuige at a manhole in the existing main at the powe ISpoiiit the sewer would pass through private land and S
where it would receive the flow of sewage from the inter
pass thence to and under the railroad to Hathorne Station w .he d
cept the sewage from the Danvers State Hospital. The mute thence w
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along the railroad right of way to the Ferncroft Station and thence in private
land parallel with the railroad to the intersection of Maple and Pickering streets.
From this point the sewer would pass through Pickering Street to Hobart Street
near the Danvers Junction railroad station where it would naturally enter a main
sewer of the Danvers sewerage system. The total length of this sewer would be
about 16,000feet or a little less than 3 miles. In size the sewer would be 10 inches
in diameter at the upper end, increasing as the sewage from the several institu-
tions enters and as flatter grades are encountered to 18 inches in diameter at the
lower end.

For pumping the sewage from the Middleton Colony estimates have been made
for an automatic pumping plant capable of pumping a maximum daily flow of
150,000 gallons with a suitable pump well and station and a force main about
2,100 feet in length leading to the main sewer as shown on the plan.

The estimated cost of the main sewer for all of the institutions, as above out-
lined, including the pumping station, pump well, force main, and all equipment
for pumping the sewage of the Middleton Colony, is as follows:

For main sewer, 14,700 feet in length $59,500 00
For pumping station and force main for Middleton Colony
For connections from the Danvers State Hospital .

[},ooo 00
700 00

Total $72,200 00

The sewer would also serve as a place of disposal for the sewage of the Essex
County Agricultural School situated between the Danvers State Hospital and
the Essex County Sanatorium, and would serve also to receive the sewage from
that portion of the town of Danvers through which it would pass to the neighbor-
hood of the Danvers Junction railroad station, though much of this region is at
present thinly populated.

Quantity of Sewage requiring Disposal.
In estimating the quantity of sewage requiring disposal from the municipalities

in question, it is necessary to make allowance not only for the domestic sewage
but also for such objectionable manufacturing waste as might be difficult to dis-
pose of satisfactorily in other ways and can probably best be removed by the
sewers. It is also essential to make reasc
of population and for such increases as
quantity of sewage requiring removal durir
the expense of duplicating parts or all of i

onable allowance for the future growth
may reasonably be anticipated in the
ng the next 25 or 30 years so as to avoid
the works within a comparatively brief

period in the future. The city of Beverly has grown steadily and quite rapidlyfor many years, the population having about doubled in the 25 years from 1895to 1920. Mhile the city contains large
them produces large quantities of objection
require removal by the sewers. The totaltime probably does not exceed 20,000 gallto make allowance for a much greater quarthe city is favorably situated for growth injin contrast with Beverly has grown very siMiat accelerated in the last ten years. 1factoring establishments, chiefly tanneries,of into the sewerage system as soon as seThe total quantity of these wastes in 1921gallons per day.

The population of Beverly and Danvers

manufacturing establishments none of
ufacturing waste which would

uantity of such wastes at the present
ns per day. It is desirable, however,
ity of such wastes in the future, since
nanufacturing. The town of Danvers
wly though its growth has been some-

The town contains several large manu-
5, wastes from which should be disposed
sewers become available for the purpose.
23 has been estimated at about 575,000

for the past 20 years, and an estimate
01 the probable future population up to 1955 are given in the following tab!



HOUSE —No, 1300. [Feb.24

Danvers. Beverly. Total.

7,454 10,821 18,275
11,806 19,987
13,884 22,426
15,223 24,286
18,650 28,057
22,959 34,136

8,181
8,542
9,063
9,407

11,177
11,108 561 33,669

12,353
13,244
14,135
15,026
15,917
16,808
17,700

,100 37,453

The use of water from the public water supply systems in Danvers and Beverly
since 1900 is shown in the following table:

II quantity of water supplied to consumers in Middleton. . .
sumption figures for the year 1923 were obtained from early returns and are subjec

During the period of this investigation, it has been impracticable on account
of the backing up of the sewage in the main sewers with the incoming tide to
measure accurately the flow of sewage from Beverly. It is estimated that about
55 per cent of the population is now connected with the sewers, and allowing tor
a water consumption of 65 gallons per capita, the average daily flow of domestic
sewage in 1923 was probably about 730,000 gallons. The quantity of manu-
facturing waste requiring removal the sewers in 1923 was not oveF, ,
gallons per day. The sewers of Beverly are for the most part above tide leye
and the total quantity of leakage into the sewers, of which there are about

Population of Danvers and Beverly. l

1 Figures up to 1920, inclusive, taken from census records; figures 1925 to 1955 estimated.

Water Consumption in Danvers and Beverly.
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miles connected with the Beverly system, probably does not exceed 25,000 gallons
per day per mile of sewer wTuch would make the average quantity of leakage at
present about 825,000 gallons per day.

In estimating the sizes of the sewers and other works required for the removal
of the sewage to the place of disposal, allowance must be made for carrying all
of the sewage at all times including the period of maximum daily flow, which
has been estimated at the present time at the rate of about 2,550,000 gallons per
day as shown in the following table;

Quantity of Sewage requiring Disposalfrom Beverly at the Present Time.

~ .. Maximum RateAverage Daily of Flow (Gal-Flow (Gallons). lons per Day).

Domestic Sewage 1,460,000730.000
20,000

825.000
Manufacturing Waste
Leakage to System .

60,000
1,030,000

Total . 2,550,0001,575,000

If the sewage from the entire city were being collected at the present time,
the average and maximum daily flows would be about twice the amounts above
estimated.

An estimate has also been made of the quantity of sewage likely to require dis-
posal in 1955, together with the estimated maximum rate of daily flow, which
is shown in the following table:

Estimated Quantity of Sewage from Beverly in 195.

.
„ Maximum Rate

Average Daily of F iow (Gal-
1'low (Gallons). lons per Day).

Domestic Se\ 5,200,000
Manufacturing W
Leakage to Systei

300,000100,
1,500, 1,875,000

Total 4,200,000 7,375,000

In estimating the flow of sewage from Danvers it has been assumed that the
quantity wiiich wTould have required disposal in 1923 had a sewerage system been
available would have been about 1,250,000 gallons per da} r with a maximum rate
of 2,220,000 gallons per day. It is estimated that the quantity of sewage requiring
disposal in 1955 may be about as shown in the following table:

Estimated Quantity of Sewage from Danvers in 1n

The average quantity of sewage discharged daily from the State hospital in•anvers and including the Middleton Colony at the present time based on



HOUSE — No. 1300. [Feb.26

measurements made during the past year, together with the probable maximumdaily rate of flow is shown in the following table:

Gallons per Day

Average Flow
of Sewage.

Maximum
Rate ofFlow.

Danvers State Hospital
Main Group
Middleton Colony

320,000
60,000

640.000120.000
Total 380,000 760,000

In estimating for the future, it has been assumed that the State hospital in
Danvers and the Middleton Colony connected therewith will not be increased'
greatly in size, since the policy appears to be not to colonize a much larger number
of patients in one institution than are now collected at Danvers. In consequence,
it is assumed that the quantity of sewage requiring disposal in the future will not
greatly exceed the amount discharged from this institution and its subsidiary
colony at the present time. Allowance has been made, however, for an increase
in the quantity of sewage to an average flow of 500,000 gallons with a maximum
rate of flow of 1,000,000 gallons per day in 1955.

The quantity of sewage discharged from the Essex County Sanatorium during
1923 appears to have been about 38,000 gallons per day according to measure-
ments made by this Department. It is difficult to anticipate the future require-
ments of this institution, but since the history of most similar hospitals and public
institutions is that of constant growth, it is probably unsafe to design a sewer of
a capacity sufficient only to meet the present needs. Allowance has been made,,
therefore, for an increase in the quantity of sewage requiring disposal from this
institution to somewhat over double the quantity discharged there at the present
time, that is, an allowance has been made for a maximum rate of flow of 200,000
gallons per day.

Bringing together these estimates, the following table shows the estimated
quantity of sewage which would require disposal at the present time in case a
joint system of sewage disposal should be adopted for Danvers and Beverly, in-
cluding the State and County institutions herein mentioned and the estimated
quantity of sewmge which is likely to require disposal 30 years hence.

Table shmvinq the Quantity of Sewage likely to require Disposal from Beverly, Danvers, and
a Portion of Peabody and from the State and County Institutions in Danvers and
Middleton in 1923 and 1955.

19551923

, Maximum , ,
Maximum

Average Rate of Flow ts
A

, in Hate of Flow
DafiyFlow (Gallons
(Gallons). per Day). (Gallons). per Day).

Public Institutions: „ „.A ... nnn , nnn 000
Danvers State Hospital 380,000 /60.000 00 000 I.^.^Essex Countv Sanatorium ....

, 1A’ AA ;; son nnn 700 000
DTnv0edray ' northerlyportion . : : : ; sJ£S;oSS w»

Groun total • 1,768,000 3,306,000 3,500,000 «,380,000
BevCTi™ 1,575,000 2,550,000 4,200,000 '.3,5,000

Grand total 3,343,000 5,756,000 7,700,000 13,755,000

Note. The above estimates donot include an allowance for the quantity of to*la' small
tributed by the Essex County Agricultural School, the amount of which, however, seems likely to be
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In the report upon the sewerage of Salem and Peabody presented to the Legis-
lature in 1923 (House Document 1175) it was estimated that the average quantity
of sewage which would require disposal through the outfall sewer in 1953, pro-
vided the separation of sewage and storm water in Salem and Peabody were com-
pleted before that time, would be 23,330,000 gallons per day with a maximum
flow of 39,800,000 gallons per day.

Adding to these estimates the estimated quantities of sewage which will require
disposal from Danvers and Beverly in 1955, if a joint outfall sewer should be
used by all four municipalities, the total quantity of sewage likely to be discharged
through the joint outfall sewer about 30 years hence would be:

Table showing Estimated Total Quantity of Sewage likely to require Disposal from Salem
Peabody, Danvers and Beverly in 1955.

y

.. Maximum RateAverage Daily of Flow (Gal-Flow (Gallons). Jons per Day).

,330,000 39,800,000
,700,000 13,755,000

From Salem and Peabody
From Danvers and Beverly

Total . 31,030,000 53,555,000

Disposal of the Sewage of the Northern Portion of Peabody.

The foregoing table includes estimates of the quantity of sewage requiring dis-
posal from the State and County institutions in Danvers and Middleton. It
includes also an estimate of the probable quantity of sewage likely to require
disposal from the northerly portion of the town of Peabody adjacent to Danders
which drains naturally toward the Waters River in the latter town and includes
important manufacturing establishments for which better methods of sewage and
waste disposal are very desirable.

There are two practicable methods of disposing of the sewage from the part of
Peabody in question, one by collecting it at some point near South Liberty Street
and pumping it into the upper end of the Salem and Peabody trunk sewer, and the
other by discharging it by gravity into the Danvers sewerage system whenever
that system shall be built, under some satisfactory arrangement with the town
of Danvers.

The cost of works necessary for the disposal of the sewage of this northerly part
of Peabody would be somewhat less if connection were made with the Danvers
system, the comparative estimated costs for the works alone being $38,000 for a
gravity connection with Danvers and about $52,000 for the necessary works for
pumping the sewage into the Peabody sewers for disposal through the Salem and
Peabody system. But the comparative annual cost of the two methods would
depend upon the payment necessary for the use of the Danvers works and the
annual cost of disposal through the Danvers and Beverly joint works. In the
estimates presented the sewage of the portion of Peabody in question has been
included with that of Danvers and Beverly.

Estimate OF C'

In estimating the cost of the proposi
payment to Beverly for the use of the
between the junction of River and Pie
cost of this portion of the main sewer
very probably the cost will be found t
and $60,000, and in order to indicate as
joint works an allowance of Sso,ooo’has

chase of this sewer.

;d joint works it is necessary to include
portion of the main sewer of that city
-sant streets and Andrews Court. The

has not been definitely ascertained, but
newhere between $40,000

rly as practicable the whole cost of the
:en made in the estimates for the pur-
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1. Cost of works for pumping the sewage of Danvers from
a point near the Beverly boundary as shown on ac-
companying plan to proposed main sewer in Rial
Side:

Pumping station, including pump well and ma-
chinery

........

Force main to proposed main sewer in Rial Side in
Beverly

........

$20,000 oo
6,300 00

Total $26,300 00
2. Cost of gravity sewer in Rial Side leading to the Beverly main sewer at

River and Pleasant streets ........ 106,500 003. Allowance for purchase of Beverly sewer ...... 50,000 00
4. Cost of works for pumping the sewage of Danvers and

Beverly from Andrews Court to a connection with
the proposed new outfall sewer of Salem and Pea-
body in Juniper Cove:

Pumping station, pump well, machinery and all ap-
purtenances ....... £30,000 00

Force main ........ 146,800 00

Total '
.

176,800 00

5. Cost of works for conveying the sewage of Danvers and Beverly to a junc-
tion with a new outfall sewer of Salem and Peabody at a point in
Juniper Cove (Items 1 to 4)

6. Estimated cost of 54" outfall sewer from Juniper Cove to an outlet 2,000'
beyond Great Haste for the joint use of Salem, Peabody, Danvers
and Beverly ..........

1 $359,600 00

631,600 00
$991,200 00Total

The estimated cost of the 48" main outfall sewer rec-
ommended in last year’s report (House 1175) for
the disposal of the sewage of Salem and Peabody
wns ......... $635,000 00

8. The proposed outfall sewer for Danvers and Beverly would join this sewer
in Juniper Cove about 2.400 feet from the Salem pumping station
and to that point the plans of the proposed new Salem and Peabody
outfall sewer would not be changed. The estimated cost of this
portion of the Salem and Peabody sewer is .

9. From the junction point in Juniper Cove to the outlet
the estimated cost of the 48" main proposed last
year for Salem and Peabody was . . . . $520,000 00

10. The increase in the cost of the outfall sewer from Juniper
Cove to a point 2,000' beyond Great Haste caused
by increasing its size from 48" to 54" diameter is . $111,600 00

11. The total cost of the outfall sewer from the Salem

115,000 00

pumping station to Great Haste including the
enlargement beyond Juniper Cove necessary to
receive the sewage of Danvers and Beverly is esti-
mated at . . . • • • • $746,600 00

12. The estimated cost ofchanges at the Salem pumping station recommended 25,000 00in the report of last year

13. The total cost of the proposed works for the disposal of the sewage of
Danvers and Beverly in connection with that of Salem and Peabody,
including the entire cost of the outfall sewer for the latter cities, from
the Salem pumping station to the outlet and the necessary improve
ment in the pumping facilities at the Salem pumping station is esti
mated at (Items 5, 6, 8 and 12) $1,131,200 00

Item No. 5 in the foregoing estimate represents the cost of the portion of the
works chargeable presumably to Danvers and Beverly alone, but the proposed
works are of adequate size to receive the sewage of the state and county institu-
tions in Danvers and Middleton, and if the sewage of those institutions should be

received into the Danvers sewerage system the cost of the sewers and other works
necessarv for constructing a server to the neighborhood of the Danvers Junction

ite includes an allowance for the cost of the portion of the Beverly sewer between lK V >”' “a!
and Andrews Court. This sewer may be purchased for the joint use of Danvers and pewij.Ti
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railroad station has been estimated at 172,200.00. It would also be necessary, if
this sewage is to be received into the Danvers system, for the town to build a
larger sewer from the Danvers station to the pumping station, but the extra cost
of the larger main sewer for the town might be offset, to some extent at least, by
the fact that the hospital sewer above the Danvers station would serve a part
of the town of Danvers, thus relieving the town of building a sewer for the portion
of that section of the town which may be in need of sewerage facilities. If the
sewage of the institutions should be received into the Danvers-Beverly outfall
sewer, the Commonwealth and the County of Essex would presumably share in the
cost of these works as given in Items 5 and 6 on some reasonable basis of estimate.

The capacity of the works for the disposal of the sewage of Danvers and Beverly
is sufficient to receive also the sewage of the northerly portion of Peabody adjacent
to Danvers in case it should be deemed desirable to dispose of the sewage of that
section of Peabody through the Danvers system rather than by pumping it into
existing Peabody sewers. The estimated cost of connecting this part of Peabody
with the Danvers sewerage system as given on a previous page is $38,000.00. If
this portion of Peabody should be joined to the Danvers and Beverly system,
the city of Peabody would presumably be chargeable with a small share of the cost
of the works estimated in Item 5 in addition to its share of Item 6.

Item 6 gives the cost of that portion of the main outfall sewer which would
presumably be shared by all four municipalities Salem, Beverly, Danvers and
Peabody —■ and a small share would be chargeable to the Commonwealth and to
the County of Essex in case the sewage of the State and County institutions were
disposed of into the Danvers sewerage system and through the proposed outfall
works which have been designed of sufficient capacity to receive the sewage from
these institutions.

No estimate has been made of the cost of a sewerage system in the town of
Danvers since the local system would be practically the same whether the sewage
is to be disposed of jointly with other municipalities or by independent works
within the limits of the town. If the institutional sewage is to be disposed of in
connection with the Danvers system and the proposed joint works, the main
sewer required for its disposal would naturally form part of the town sewerage
system, while the cost of disposal through the joint works might either be charged
directly to the State and County or might be a part of the share paid by the town
of Danvers to be collected by the town from the institutions.

Estimate of Cost to Each Municipality.

It is impracticable to make a definite estimate of the cost of the proposed works
to each municipality until a method of assessing the cost has been adopted and
until certain other important questions, though of a comparatively minor character,
have been determined, such as the question whether the sewage of the institutions
in Danvers and Middleton is to be discharged through the proposed works and
whether the sewage of the northerly part of Peabody is to be disposed of through
the Danvers sewerage system. The question of the cost of the part of the main
sewer of Beverly to be used in connection with the jointworks remains also to be
determined, as also the portion of the Rial Side sewer chargeable to the joint works.
Whatever basis may be selected for assessing capital charges, it will doubtless be
provided that the assessments shall be revised at certain intervals of years to main-
tain an equitable division of the cost as changes take place in the rates of growth
of the communities concerned and in the quantity of sewage requiring disposal.

If the assessment of the cost of the joint outfall works should be made on the
same basis as was provided in the Metropolitan Water Act for the assessment of
the cost of the Metropolitan water supply on the cities and towns outside the city
of Boston, viz., J in proportion to their respective valuations and the remaining
I in proportion to their respective populations, and the cost of the Danvers pump-
ing station, the Rial Side sewer and the Beverly trunk sewer is apportioned accord-
ing to their probable use by Danvers and Beverly, the cost to each community
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with certain assumptions as to the portion of the Rial Side sewer chargeable toDanvers would he approximately as follows:
Danvers 1
Beverly
Peabody
Salem .

$218,600
331,000
168,800

362,800

The cost would be somewhat reduced if the State and County institutions inDanvers and Middleton should be included in the scheme and the adjustment of
the cost of the Beverly main sewer would reduce the expense to Beverly and in-
crease somewhat the expense to Danvers, while the cost to Peabody would be in-
creased somewhat if the sewage of North Peabody were to be discharged into the
Danvers system. Other factors of importance may be included in the final division
of the cost of the works, as, for example, the relative quantity of sewage requiring
disposal from each community.

The above estimate is not to be taken as in any sense an opinion as to the proper
basis of estimate since many factors which enter into the problem of an apportion-
ment must be given careful consideration before a conclusion can be reached. It is
presented merely for what it may be worth as a rough indication of the relative
costs to each community on a basis which has been used in another case, applying
however to water supply and not to sewerage in order to indicate in a very general
way the possible costs of the joint works to each community for comparison with
other methods of sewage disposal. It may be noted that the basis provided in the
case referred to has since been changed.

Cost of Maintenance and Operation op the Proposed System for Danvers
and Beverly

The cost of maintenance of the proposed joint works for the removal of the
sewage of Danvers and Beverly wall be chiefly the cost of pumping the sewage of
Danvers at the proposed pumping station near the Beverly boundary and that of
Danvers and Beverly at Andrews Court. The cost of pumping the Danvers sewage
will naturally be chargeable to Danvers, but if the sewage of the institutions is
admitted to the sewers a part of the cost would be chargeable to the State and
County, and if the sewage of the northerly part of Peabody is admitted, that town
would pay a proportionate share of the cost. It is possible also that a, small area
in Beverly may be drained most conveniently to. the Danvers pumping station.
Under the circumstances, this pumping station with the force main to the proposed
server in Rial Side may in the final arrangement be included as a part of the joint
works.

The cost of operation of the pumping stations and of the maintenance of the
sewers and works for the disposal of the sewage of Danvers and Beverly in 1925
is estimated as follows:
Danvers Pumping Station:

Power .

Attendance .

Oil, waste, repairs, etc

$5,100 oo
1,200 00

700 00

$7,000 00Total
Beverly Pumping Station:

Power .

Attendance .

Oil, waste, repairs, etc.

$5,200 00
6,600 00
1,100 00

$12,900 00Total

P There would be an additional expense for maintenance of sewers which would
amount to about 12,000.00.

‘ This does not includeany allowance for the cost of a sewerage system in the town of Danvers.
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Conclusions

The results of the investigations show that the most economical and satisfactory
method of disposing of the sewage of Danvers and Beverly will be to discharge
it without treatment into the sea in connection with the sewage of Salem and Pea-
body at a suitable place in deep water which can probably be reached at a point
about 2,000 feet beyond the present sewer outlet at Great Haste Island. The cost
of a separate outlet for Danvers and Beverly at any available point well suited
for the purpose would be much greater than the expense of disposal in connection
with Salem and Peabody on any reasonable basis of division of costs which should
later on if not in the beginning take into account the quantity of sewage contributed
by each.

The cost to Danvers of filtration works for treating the sewage at the most favor-
able point within its own limits wrould probably exceed materially the cost of dis-
posal at sea through the proposed joint works, while the charges for maintenance
and operation of an independent works for treating the sewage within the limits
of the town w'ould without doubt be very much greater than the share of the main-
tenance of the present works chargeable to Danvers. Furthermore, all danger of
nuisance or other injury to neighboring property which might result from the estab-
lishment of disposal works within reasonable distance of the point at which the
sewage of the town would naturally be collected would be avoided.

The same is true in the case of Beverly. There would be serious objections to
the location of sewage disposal works at any point within the limits of the city and
the cost of such a method of disposal when the cost of maintenance is taken into
account would be much greater than that of disposing of the sewage at sea through
joint works as proposed.

If the plan of disposing of the sewage of Danvers and Beverly in connection
with that of Salem and Peabody through a joint outfall sewer should be adopted,
a larger pipe will be required than was recommended last year for Salem and Pea-
body alone. But while the total cost of the outfall sewer would be increased, there
would still be a reduction in the cost of disposal works for Salem and Peabody
from the figures given last year if Danvers and Beverly should join in the plan.

It is evident that the construction of joint disposal works will be to the mutual
advantage of all four communities and without doubt the best results can be
obtained if the construction and operation are carried out under the control of a
joint board created for the purpose. In the operation of a works such as are herein
proposed, it is important that the pumping at the various main pumping stations
shall be co-ordinated in order to secure economy in operation, and for this reason
it is suggested that the Danvers pumping station and force main be included as
a part of the joint works.

Respectfully submitted,

Chief Engineer.
X. H. GOODNOUGH,




