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REPORT OF THE METROPOLITAN DISTRICT
WATER SUPPLY COMMISSION

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

The Metropolitan District Water Supply Commission, established under the
provisions of Chapter 375 of the Acts of 1926, respectfully presents for the year
ending November 30, 1936, its

ELEVENTH ANNUAL REPORT
I. Oeganization and Administration

Eugene C. Hultman continued during the year as Chairman of the Commission
and Thomas D. Lavelle as Associate Commissioner, the latter being reappointed.
Charles M. Davenport continued as Associate Commissioner until August 12,

when he was succeeded by Edward J. Kelley of Worcester. R. Nelson Molt con-
tinued as Secretary. Three special agents under the direction of the Commission
continued to care for the property acquired by the Commission in the Swift River
and Ware River areas.

Real Estate purchasing agents and conveyancers and other experts were em-
ployed as needed. The engineering and clerical force of the engineering department
averaged 157 employees during the year. The maximum number employed at
any one time by contractors on the various construction projects during the year
was 706 persons. In addition, a maximum of 102 persons was employed on force
account by the Commission for forestry work, the removal of bodies and miscel-
laneous work of maintenance.
Under the instruction of the Governor and Council, as an unemployment relief

measure, the Commission, starting in April, employed men on a project to clear
the trees and brush areas below the future reservoir flow line which have been
acquired by the Commonwealth and upon which there is no valuable standing
timber. An average weekly force of about 2,600 men was employed by the Com-
mission continuously on this work commencing about May 1, 1936, the maximum
being about 3,200 in June. Suitable hardwoods were cut and stacked for future
disposal as cordwood, and other materials from the clearing operations were piled
for burning. This project was undertaken at this time as an unemployment relief

measure.
It was necessary to substantially increase the clerical force of the Commission's

office in Boston to take care of the additional work in connection with the Quabbin
Reservoir clearing project.

The Commission continued, through duly appointed agents, the direction of the
town government of the Town of Prescott, as provided by Chapter 340 of the
Acts of 1928. A financial statement for the town is included in the Commission's
report to the Commissioner of Corporations and Taxations.

During the year, disposition by trial was made by the Attorney General as
Counsel for the Commission of pending petitions in the Superior Courts brought
by five owners of water privileges on the Ware River for damages claimed b}^ diver-
sion of the waters of the Ware River, and of one owner of a water privilege on
Beaver Brook for damages claimed by the diversion of the waters of Beaver Brook.

II. Engineering Department
Frank E. Winsor continued as Chief Engineer, Karl R. Kennison as Assistant

Chief Engineer, and Walton H. Sears as Mechanical Engineer.
The field divisions continued as follows : Quabbin Reservoir Division at Enfield,

in charge of N. LeRoy Hammond until October 31; Quabbin Aqueduct Division
at Coldbrook in charge of William W. Peabody until October 31, and thereafter
a consolidation of both divisions into the Quabbin Reservoir and Aqueduct Division
in charge of William W. Peabody.

Charles T. Main, Inc., of Boston, was employed from time to time as a general
consultant on mill and water power damages and also on the design of the dam and
dike of Quabbin Reservoir. Dr. Charles P. Berkey of Columbia University con-
tinued as consulting geologist. Other consultants were employed from time to
time as needed.
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III. Offices

The office of the Commission and of the Chief Engineer continued on the ninth

floor of the Metropohtan District Commission Building at 20 Somerset Street,

Boston. A branch office in Enfield was established on April 27 for the Quabbin

Reservoir clearing project. Offices at various places on the work were occupied

from time to time as required and the laboratories for water analysis and soil

testing were continued at Enfield.

IV. Real Estate and Water Rights

The Commission for reservoir purposes and sanitary protection, has acquired a

total of approximately 67,415 acres of land in the Swift River watershed, and for

sanitary protection and construction purposes in the Ware River watershed a

total of about 10,575 acres.

The Commission's petition for a new board of referees to rehear the petition of

Maher and Duggan, owners of land in Greenwich, is still pending in the Supreme
Judicial Court.

V. Ware River Supply

The Rutland-Holden sewer was operated throughout the year to divert from the

Ware and Wachusett watersheds the sewage of the U. S. Veterans Hospital and

the State Sanatorium in Rutland.

The temporary chlorinating plant in the upper watershed of the Ware River

was operated from time to time as required.

Water was diverted from the Ware River from time to time between December

1, 1935, and March 18, inclusive.

VI. Swift River Supply

Real estate and topographic surveys were continued during the year. Refor-

estation of areas above the flow line of Quabbin Reservoir was continued and

nurseries established and maintained.

The Two Companies, Inc., practically completed the work under Contract 38,

for the construction of a core wall to sound rock at the site of the main dam of

Quabbin Reservoir, thus preparing the foundations for the construction of the

main dam embankment and spillway.

The pohcy of pubhcly advertising for bids on all construction work was con-

tinued and Contract 47 was awarded on April 21 to Vincent Caira, Newtonville,

the lowest bidder, for constructing the service building and the head house at

Shaft 12 of Quabbin Aqueduct in the Town of Greenwich. Work has been in

progress under this contract.

Cenedella & Company practically completed the work under Contract 49, for

excavating diversion channels at Shafts 11A and 12 of Quabbin Aqueduct and

between the East and Middle branches of the Swift River.

The Arthur A. Johnson Corporation continued the work under Contract 50,

for constructing the embankment of the dike of Quabbin Reservoir. The central

portion of the embankment has been carried to an elevation five feet above the

future flow line and the work of hydrauhc sluicing was completed on September 20.

Contract 51 was awarded on May 28 to Franklin A. Snow Company, Boston,

Mass., the lowest bidder, for constructing the East Branch Baffle at the site of

Quabbin Reservoir in the towns of Greenwich and Hardwick. The central por-

tion of the embankment has been extended approximately to the elevation of the

flow line of Quabbin Reservoir, except for a gap at the westerly end through which

the existing highway, route 21, will continue past it at an elevation about 35 feet

below the future flow fine.

Contract 52 was awarded on July 16 to Benjamin Foster Company, Philadel-

phia, Pa., the lowest bidder, for constructing the embankment of the main dam of

Quabbin Reservoir in the towns of Belchertown, Enfield, and Ware. The con-

tractor has completed the foundation grading and has assembled a portion of _ his

hydraulic sluicing plant in readiness for the commencement of sluicing next spring.

Contract 53 was awarded on April 30 to The English Construction Company,
Lowell, Mass., the lowest bidder, for constructing the head house at Shaft 9 of

Quabbin Aqueduct in the Town of Barre. The work was practically completed

at the end of the year.

Contract 54 was awarded on May 7 to Carlo Bianchi & Company, Inc., Framing-
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ham, Mass., the lowest bidder, for constructing and improving a section, in the
towns of Dana and Petersham, of the highway along the east side of the future
Quabbin Reservoir. The work was practically completed on November 17.

Contracts were awarded for a State highway 8.0 miles long extending across the
northerly end of the future Quabbin Reservoir from Petersham to a connection
with the Daniel Shays Highway, New Salem, Route 202. Contract 55 was awarded
on June 7 to Arute Bros., Incorporated, Bridgewater, Mass., the lowest bidder,
for constructing the easterly portion of this highway in Worcester County. Con-
tract 57 was awarded on July 2 to John lafoUa Construction Company, Dedham,
Mass., the lowest bidder, for constructing the westerly portion in Franklin County.
The work under Contract 55 was practically completed, except for guard rail,

at the end of the year and that under Contract 57 was in progress.

VII. Geneeal
The engineering force continued its studies of the development of hydroelectric

power at various points on the work. No electric power development is practicable
until the completion of Quabbin Reservoir provides the necessary storage of water.
Work continued on the general reforestation of areas purchased by the Com-

mission above the flow line of Quabbin Reservoir. The Commission's nursery in

the Town of Greenwich was enlarged and seed beds planted to produce over five

million seedhngs of mixed varieties. A permanent nursery in Belchertown above
the flow line of Quabbin Reservoir was estabUshed.

During the unprecedented floods of March, many of the old bridges and high-
ways in the area to be affected by Quabbin Reservoir were damaged, and in some
instances it was deemed advisable by the municipal authorities to abandon the
roads at this time to avoid the necessity of extensive repairs.

The engineering force of the Commission was continuously on duty during
this period, and its aid and assistance were offered and accepted not only
by the authorities of the communities within the Quabbin Reservoir and Ware
River areas, but in the flood areas in the Miller and Connecticut River VaUeys.

VIII. Special Investigations

As required by Chapter 18 of the Resolves of the Legislature for the year 1936,
an investigation was carried on by the Commission together with the Metropolitan
District Commission and the Department of Pubhc Health, acting as a joint board,
relative to the possible setting off of a portion of Lake Cochituate for boating and
fishing. A report in accordance with the provisions of said resolve was prepared
and filed in the manner and at the time prescribed.

As required by Chapter 48 of the Resolves of the Legislature for the year 1936,
an investigation was carried on by the Commission and the Department of Public
Health, acting as a joint board, relative to improvements in the distribution sys-
tem and allied matters, particularly the possible construction of a pressure dis-

tribution tunnel from the Wachusett source of supply to the Metropolitan District.

This investigation is required to be completed in 1937.

IX. Cemeteries

The Commission has continued the assignment of lots in the new Quabbin Park
Cemetery and 561 bodies were removed from the Quabbin Reservoir area during
the year, of which 541 were interred in Quabbin Park Cemetery. To date a total
of 3,026 bodies have been removed from the Quabbin Reservoir area; of which 2,181
were interred in Quabbin Park Cemetery, and there have been 89 original burials
in Quabbin Park Cemetery.

X. Financial

The Commission appends hereto a statement of its expenditures and disburse-
ments for the fiscal year, and from the date of its appointment.

XI. Other Reports

The report of the Chief Engineer is herewith presented.

Respectfully submitted,
E. C. HLLTMAN. Chairman.
THOMAS D. LAVELLE, Associate Commissioner.
EDWARD J. KELLEY, Associate Commissioner.

20 Somerset Street, Boston, Mass.
January 2, 1937.
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REPORT OF THE CHIEF ENGINEER
To the Metropolitan District Water Supply Commission.
Gentlemen:—The folio-wing is a report of the engineering department for the

year ending November 30, 1936.

Oeganization

It has been necessary to increase the engineering organization about 25 per cent

during the year to handle the work of additional construction contracts and the
Quabbin Reservoir clearing project.

Karl R. Kennison, Assistant Chief Engineer, continued in charge of all studies

in connection with the general plan of the work and the design of structures, prepara-

tion of contract specifications, contract and working drawings.

Charles L. Coburn and Stanley M. Dore, Associate Civil Engineers, continued
their general supervision of the detailed work of the office, and Walton H. Sears,

Mechanical Engineer, continued in charge of the collection of data in connection
with mill and water power damages. They have assisted in the preparation of

contract specifications.

The work in the field continued in charge of Division Engineer N. LeRoy Ham-
mond, Quabbin Reservoir Division, and Wilham W. Peabody, Quabbin Aqueduct
Division, until November 1, when Mr. Hammond resigned to accept a more
attractive position elsewhere. Owing to the completion of many important
structures, the work was then consolidated into the Quabbin Reservoir and Aque-
duct Division, in charge of Mr. Peabody.

Charles T. Main, consulting engineer of Boston, Dr. Charles P. Berkey, geologist

of Columbia University, and other experts were employed from time to time.

The assignment of employees under the direction of the Chief Engineer at the

end of the year and of the preceding year was as follows:

Headquarters Office, Designing Division ....
Main Dam Core Wall Office

Coldbrook Office, Quabbin Aqueduct Division
Quabbin Reservoir and Aqueduct Division

Enfield Office, Quabbin Reservoir Division....
Quabbin Reservoir and Aqueduct Division

Total Engineering Force 137 171

The maximum force during the year was 183, during the three weeks ending
August 8. The minimum force was 135, during the two weeks ending January 4

and the four weeks ending April 25. The average force for the year was 157.

Offices

The office of the Chief Engineer and Designing Division was continued in the

Metropolitan District Commission Building at 20 Somerset Street, Boston. The
offices in the Ware River intake building in Coldbrook and in the property of the

Commonwealth formerly known as the Frances W. Chandler house on Quabbin
Road in Enfield, were continued throughout the year, being respectively the head-

quarters of the Quabbin Aqueduct Division and of the Quabbin Reservoir Division.

The Quabbin Reservoir and Aqueduct Division has its headquarters in the Chandler
house. Branch offices were maintained at other locations where work under im-
portant contracts was in progress. The laboratories for water analysis and for

soil testing were continued in the property of the Commonwealth formerly known
as the Barlow house, in Enfield. To handle the Quabbin Reservoir clearing project,

a branch office was established on April 27, in the property of the Commonwealth,
formerly known as the Nellie Brown house on Main Street in Enfield.

Headquarters Office

Summary of the Year's Work

Real Estate. — Reports and recommendations with respect to the purchase of

real estate for the Quabbin Reservoir and its sanitary protection were submitted

to the Commission during the year covering 2,489 acres, making a total reported

on to date of 81,688 acres.

Nov. 30,
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Pbogress of Real Estate Purchases for Quabbin Reservoir

Title Vested in Commonwealth
(Acres)

Total for year ending Nov. 30, 1936 3,911

Total to Nov. 30, 1935 63,504
Total to Nov. 30, 1936 67,415

Options outstanding Nov. 30, 1936, include 1,439 acres.

Reports and recommendations with respect to the purchase of real estate for

sanitary protection in the Ware River watershed above the intake works at Cold-

brook were submitted to the Commission during the year covering 2,935 acres,

making a total reported on to date of 16,948 acres.

Progress of Real Estate Purchases for Ware River Watershed Protection

Title Vested in Commonwealth
(Acres)

Total for year ending Nov. 30, 1936 4,380
Total to Nov. 30, 1935 6,195
Total to Nov. 30, 1936 10,575
Options outstanding Nov. 30, 1936, include 1,922 acres.

Real estate taking plans were prepared and filed during the year as shown in the

appended table.

Water Diversion Damage Claims. — Data were prepared for the use of the

attorneys in water diversion cases before the courts.

Contracts and Specifications. — Contract 47, for constructing the service build-

ing and the head house at Shaft 12 of Quabbin Aqueduct in the Tow-n of Greenwich,

was executed May 4.

Plans and specifications were prepared for Contract 51, for constructing the

East Branch Baffle at the site of Quabbin Reservoir in the towns of Greenwich
and Hardwick, and the contract was executed June 23.

Plans and specifications were prepared for Contract 52, for constructing the

embankment of the main dam of Quabbin Reservoir in the towns of Belchertown,

Enfield and Ware, and the contract was executed August 24.

Contract 53, for constructing the head house at Shaft 9 of Quabbin Aqueduct
in the Town of Barre, was executed May 7.

Plans and specifications were prepared for Contract 54, for construction of a

highway in the to\\Tis of Dana and Petersham, Worcester Countj'', and the contract

was executed May 22.

Plans and specifications were prepared for Contract 55, for construction of a

portion of the Petersham-New Salem highway in the County of Worcester, and the

contract w-as executed June 23.

Plans and specifications were prepared for Contract 57, for construction of a

portion of the Petersham-New Salem highway in the County of Franklin, and the

contract was executed September 1.

Working drawings for Contracts 38, 47, 50, 51, 52, and 53 were prepared and
issued.

Work was in progress on the preparation of plans and specifications for con-

structing a group of administration buildings near the site of the main dam of

Quabbin Reservoir in the Town of Belchertown.

Inspection and Tests. — The Plaller Testing Laboratories, Inc., of Plainfield,

N. J., continued the testing of cement until February 1, after which time the

testing w-as done by E. L. Conwell and Company of Philadelphia, Pa. The Worces-

ter Polytechnic Laboratory continued the testing of steel reinforcement bars and
concrete cylinders furnished under Contract 53, and also tested highway cable

guard rail posts, and structural steel and roof slabs for buildings constructed

under Contracts 47 and 53. Structural steel furnished under Contract 53 was
tested and mspected by William R. Conard of Burlington, N. J. The inspection

of structural steel furnished under Contract 47, and all miscellaneous building

materials furnished under Contracts 47 and 53 was made by the engineering

force. Shearing and other tests of materials deposited in the embankment of the

dike of Quabbin Reservoir under Contract 50 were made at the soil testing labora-

tory of Harvard Universit}'' under an agreemient with this university for the study
and publication of data on the stability of hydraulically-placed earth embankments.

Hydrographic Data. — The gaging station on the Ware River at Coldbrook was
continued in cooperation with the U. S. Geological Survey.
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The gaging station on the Chicopee River at the United Electric Light Company
plant at Bircham Bend was continued in cooperation with that company and the
U. S. Geological Survey.

This Commission cooperated with the U. S. Geological Survey in the construction
of a gaging station on the Swift River near the outlet of Pottapaug Pond in Hard-
wick, to continue records formerly kept by the Department of Public Health.
The gaging station on the Swift River above the intake, to the stream control

tunnel at the main dam was continued.

Cooperation with the United States Geological Survey in the operation and
maintenance of the gaging station on the Connecticut River at Thompsonville,
Connecticut, was continued.

Examination of the waters of the Ware, Swift and Chicopee rivers included
analyses of samples taken at many places and observations of flow at additional

temporary gaging stations, in order to obtain data for the use of consultants and
experts engaged by the Attorney-General in the defense of claims against the

Commonwealth for damages due to diversion of water from these rivers.

Unprecedented Floods

From March 12 to 24, inclusive, floods occurred on both the Ware and Swift

river watersheds that far exceeded any that have occurred since continuous rec-

ords were begun in 1913, or in fact within the memory of the oldest residents.

On the Ware River at the intake works the first peak occurred at 7.00 p.m., March
13, being at the rate of about 1,515 million gallons per day, or 24.2 cubic feet per
second per square mile of watershed area. The second and principal peak occurred

at 11.00 A.M., March 19, being at the rate of about 3,870 million gallons a day,

or 61.9 cubic feet per second per square mile of watershed area. This was nearly

four and one-half times the previously recorded maximum. The depth of flow

over the diversion dam was 4.35 feet. The intensity of the first flood peak, until

March 14, was substantially reduced, probably about 20 per cent, at Ware due
to the diversion of about 2,074 million gallons into Wachusett Reservoir in the

four days, March 11 to 14, inclusive.

On the Swift River at the main dam the first peak occurred at 10.00 p.m., March
13, being at the rate of about 1,990 million gallons per day, or 16.6 cubic feet per

second per square mile of watershed area. The second and principal peak occurred

at 6.00 P.M., March 19, being at the rate of about 4,910 milhon gallons per day,

or 40.8 cubic feet per second per square mile of watershed area. This was over

three and one-half times the previously recorded maximum. The entire flow was
carried past the site through the stream control tunnel. The water nearly filled

the tunnel, being within about one foot of the top of the arch at the downstream
end. The Ware-Belchertown road just below the dam site was barely over-

topped at a low point east of the Swift River bridge, this low point having been
provided for the purpose of safeguarding the bridge itself in the case of extreme
floods, such as this one, that might occur before the completion of the construction

of the main dam. The Ware-Belchertown road was not damaged and traffic was
not interrupted.

A hydrograph of the flood on the Ware River at Coldbrook and on the Swift

River at the main dand is shown herein.

Computations of the effect of such a flood occurring on the Swift River, after the

Quabbin Reservoir has been completed and filled to the level of the spillway, show
that the water level in the reservoir would be raised less than 1^ feet above the

flow line. The maximum rate of discharge over the spillway would be only about
39 per cent of the observed peak above noted, due to the effect of storing the flood

waters in the large area of the reservoir and thus distributing the discharge over a

longer period of time. The effect of the large reservoir area in reducing the rate of

spillway discharge would be much greater in a flood of ordinary characteristics,

that is with a single peak, than in the case of the 1936 flood, which consisted of a

preliminary peak carrying enough water to raise the reservoir about eight-tenths

foot above the flow line, followed only six days later by a second peak of more than

twice the intensity of the first.

No damage of any consequence was done to an}^ of the new construction. On
the Daniel Shays Highway the West Branch of the Swift River overtopped the

road and caused a small washout on the downstream side. Traffic was not inter-
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rupted and repairs were made promptly by the Department of Public Works.
On the Rutland-Holden sewer the embankment was overtopped at one -small

culvert but no damage was done to the sewer pipe.

The steel bulkhead in the tunnel, about 2,200 feet west of the Ware River intake

works at Shaft 8, was subjected for many hours to extreme pressure due to the

maximum diversion into Wachusett Reservoir. It suffered no damage and pre-

vented any flow westerly into the Swift River. This bulkhead will be removed
upon the completion of Quabbin Reservoir.

Ware River Diversion

Ware River water was diverted into Wachusett Reservoir December 1 and 2,

1935, January 4 to 9, inclusive, 11, 12 and 14 to 24 inclusive, March 11 to 14, in-

clusive, and 18. No water was diverted between May 31 and December 1. At
other times, although the daily flow in the river was sufficient to permit diversion,

no diversion except as above stated was made because of the present inadequacy
of storage capacity in the reservoirs of the District. The first flood peak, March
12 to 14, inclusive, was diverted in large part into the AVachusett Reservoir and
on March 13 the tunnel delivered into Wachusett Reservoir its maximum carrying

capacity in that direction of about 1,250 million gallons a day.

The entire flow of the Ware River at Coldbrook from March 12 to 24 inclusive,

was about 17,300 miUion gallons, of which about 12,800 million gallons could have
been diverted into Quabbin Reservoir if it had been completed and ready to receive

the water, in addition to the 2,000 miUion gallons actually diverted into Wachusett
Reservoir. During this same flood period the total quantity passing the main dam
on the Swift River was about 26,000 million gallons. If such a period of stream
flow should reoccur when the Quabbin Reservoir is ready to be filled, the depth of

water at the main dam would be raised 70 feet to about elevation 452, and at the

lower intake to Quabbin Aqueduct, 25 feet over the sill. The quantity of water
diverted during the year was 3,120,200,000 gallonSi

Sewage Diversion from Ware River Watershed
The Rutland-Holden sewer continued in operation. During the fiscal year

of the City of Worcester which includes the 12 months ending December 31, 1936,

46,660,000 gallons of sewage were discharged into the sewerage system of the City
of Worcester, of which 22,318,000 gallons came from the U. S. Veterans Hospital.

Investigation of Lake Cochituate

Chapter 18 of the Resolves of 1936, approved May 22, provides:
"That the metropolitan district commission, the metropolitan district

water supply commission and the department of public health, acting as

a joint board, are hereby authorized and directed to investigate methods
of setting off from Lake Cochituate in the town of Natick a portion

thereof for use for boating and fishing, in such manner as to prevent
any of the waters of the portion so set off from entering the remaining
portions reserved as an emergency water supply for the metropolitan
water district, by the construction of dams, dikes, spillways, channels or

other works, and to investigate relative to the cost of the same, including
the amount of damage to property, and relative to other matters per-

taining to the project, including all questions relating thereto. Said
joint board may make such surveys and borings and do such other pre-
liminary work on public or private lands as it may deem necessary or
desirable, doing as little damage as possible; and any person whose
property is injured thereby may recover therefor from the comrrionwealth
under chapter seventy-nine of the General Laws. For the purpose of

carrying out the provisions of this resolve, said joint board shall proceed
with the respective organizations of said commissions and said department
in the manner provided by chapter three hundred and seventy-five of the
acts of nineteen hundred and twenty-six, chapter three hundred and
twenty-one of the acts of nineteen hundred and twenty-seven, and chapter
one hundred and eleven of the General Laws. The funds provided for

metropolitan water supply purposes by said chapter three hundred and
seventy-five and said chapter three hundred and twenty-one, and acts in
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amendment thereof and in addition thereto, are hereby made available

for carrying out the purposes of this resolve. Said joint board shall report

to the general court the results of its investigation and its recommendations
relative thereto, together with plans and estimates of the cost of any
changes in existing works and of any new works that it may deem neces-

sary or desirable, and drafts of legislation necessary to carry its recommen-
dations into effect, by filing the same with the clerk of the house of repre-

sentatives on or before the first Wednesday in December in the year
nineteen hundred and thirty-six."

The investigation was made as required by miembers of the engineering force

acting in cooperation with engineers of the Metropolitan District Commis-
sion and Department of Public Health. The report, dated December 2, 1936,

was completed, signed individually by members of the joint board and filed as

required by the resolve.

Investigation of Distribution System

Chapter 48 of the Resolves of 1936, approved June 16, provides:

"That the metropolitan district water supply commission and the de-

partment of public health, acting jointly, are hereby authorized and
directed to investigate methods of improving the distribution of water
from the sources of supply to the metropolitan water district, more ade-

quately preventing pollution of the sources of water supply of such
district by the construction of pressure tunnels, aqueducts or other works,

and by the elimination of sources of pollution, and of protecting the

purity of the water, and to investigate as to the cost of such improvements
and works, the damage to property and other matters pertaining to the

subject, including all questions relating thereto. Said joint board may
make such surveys and borings and do such other preliminary work on
public or private lands as it may deem necessary or desirable, doing as

little damage as possible and paying for the same. For the purpose of

carrying out the provisions of this resolve, said joint board shall proceed
with the respective organizations of said commission and said depart-

ment and in the manner provided by chapter three hundred and seventy-

five of the acts of nineteen hundred and twenty-six, chapter three hundred
and twenty-one of the acts of nineteen hundred and twenty-seven, and
chapter one hundred and eleven of the General Laws. The funds pro-

vided for metropolitan water supply purposes by said chapter three

hundred and seventy-five and said chapter three hundred and twenty-one,
and any additions thereto or amendments thereof, are hereby made
available for carrying out the purposes of this resolve. Said joint board
shall report to the general court the results of its investigation and recom-
mendations relative thereto, together with plans and estimates of the

cost of any changes in existing works and of any new works that it may
deem necessary or desirable, and drafts of legislation necessary to carry

its recommendations into effect, by filing the same with the clerk of the

house of representatives on or before the first Wednesday in December
in the year nineteen hundred and thirty-seven."

Work has been in progress in accordance with the requirements of this resolve.

Design of Structures

Shaft 1 . Wachusett Outlet. — Studies were continued of the requirements for

the installation of gates to control the discharge from Quabbin Aqueduct into

Wachusett Reservoir.

East Branch Baffle. — Studies were continued and designs completed for a
baffle across the East Branch of the Swift River, including a conduit, the closure

of which will divert the entire flow of the East Branch northerly so that the flow

from the Ware discharged at Shaft 11A and from the East Branch will have the

important benefit of longer storage in the main body of Quabbin, Reservoir.

Shaft 12. Swift River Intake. — Studies were continued of the requirements
for power to operate the shaft hoist and to furnish lights. For this purpose a

gasoline-driven generator of 15 kilowatts capacity equipped with automatic
starting devices will be installed in a room in the service building.



P.D. 147 9

Shallow Flowage. — Studies were continued of the possibility of eliminating

certain areas of fluctuating shallow flowage on the margins of Quabbin Reservoir

by the construction of low dams to maintain the water level in such areas, when
the main reservoir is drawn down.
Dike Embankment. — Studies were made of the quality of the materials in the

dike embankment as revealed by tests of samples taken periodically from the

embankment, including samples from the observation well in the interior of the

impervious core, in order to assist the field office in the proper control of the char-

acter of borrow pit materials used in the hydraulic sluicing.

Main Bam Embankment. — Studies were continued and designs completed for

the embankment of the main dam, including plans for the permanent closure of

the stream control tunnel to be made upon completion of construction of the main
dam embankment.

Office Buildings and Boathouse. — Studies were continued and designs were in

progress for the permanent office and maintenance buildings near the site of the

main dam. These will be located at the west end of the dam, between the dam
and emergency spillway, and will command an extensive view of Quabbin Reser-

voir. They will include a central three- story administrative office, garage, storage

sheds, two residences, and a combined boathouse and hangar.

Main Dam Spillways. — Studies and designs were completed of the main spill-

way and discharge channel at the east end of the main dam. Designs were com-
pleted for the emergency spillway at the west end of the dam consisting of the

grading of a channel across the natural divide, 100 feet wide, about 550 feet long

and 6 feet above the elevation of the main spillway at the west end of the dam.
The emergency spillway includes a thin concrete arched wall or dam built below
the surface of the channel and extending about 15 feet to ledge, to prevent deepen-
ing this outlet channel, in the extremely remote contingency of its being overflowed.

Power Development at Main Dam. — Studies were continued of the requirements
of hydroelectric power development at the outlet works downstream from the
stream control tunnel at the main dam, and designs made for the foundations of

these outlet works.

Roads. — Studies were continued of substitute highways around Quabbin
Reservoir and designs made for culverts.

Access Roads to the Main Dam. — Designs were completed for access roads to

the main dam, including an approach from the Ware-Belchertown highway,
Route 9, across the emergency spillway channel at grade, to the proposed group
of administration buildings and thence to the west end of the dam; and an approach
to the east end of the dam from the same Ware-Belchertown highway, with a
masonry arch bridge across the discharge channel from the main spillway.

Aerial Maps. — In connection with the investigation of Lake Cochituate as

required in Chapter 18 of the Resolves of 1936, an aerial survey was made of

the watershed of Lake Cochituate, scale 1 inch — about 840 feet, and a mosaic
map prepared. An aerial survey of the watersheds tributary to Sudbury reser-

voirs, the Wachusett Reservoir, the Ware River above the intake at Coldbrook,
and the Quabbin Reservoir was in progress preparatory to the preparation of

mosaic maps on a scale of 1 inch = about 800 feet. The photographs are being
taken by the 101st Photo Section, 26th Division Air Service, Massachusetts
National Guard.
Quinapoxet River Diversion.—Studies were contmued relative to diverting into

the aqueduct at Shaft 2 the waters of the Quinapoxet River for storage in

Quabbin Reservoir.

Photographic Records. — The taking of moving pictures from time to time to

illustrate the progress of the work was continued.

Record Plans. — Progress was made on the preparation of record plans of the
Ware River intake Avorks and Quabbin Aqueduct.

Diversion of Industrial Wastes. — Studies were continued of methods of diversion

of objectionable wastes into the Rutland-Holden sewer constructed under Contract
39.

Quabbin Reseevoir and Aqueduct Division

The Quabbin Aqueduct Division until October 31, and thereafter the Quabbin
Reservoir and Aqueduct Division, continued in charge of the work on the Ware
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River watershed, of the maintenance of the Rutland-Holden sewer, of the mainte-
nance and operation of the Ware River intake works at Coldbrook and the Wachu-
sett outlet works at West Boylston, and of the construction of the East Branch
Baffle, the buildings at the tops of Shafts 9 and 12, and the outlet works at Shaft
11A.
The Quabbin Reservoir Division until October 31, and thereafter the Quabbin

Reservoir and Aqueduct Division, continued in charge of the field work in the
Swift River valley in connection with the proposed Quabbin Reservoir, including
topographic and real estate surveys, cemetery removals and reforestation, of the
soil testing and water analysis laboratories, of the investigations, surveys, etc.,

along the Ware, Swift and Chicopee rivers, and of the construction of the dike
embankment and relocated highways. The construction of the core wall at the
main dam under Contract 38 continued in charge of Senior Civil Engineer Frederick
W. Gow, reporting directly to the Headquarters Office, being practically completed
at the end of the year.

Miscellaneous Office Work
Semi-monthly estimates for Contracts 38, 50, 51, 52, 54 and 55, monthly esti-

mates for Contracts 47, 49, 53 and 57, and the final estimate for Contract 43 were
prepared. Additional real estate plans were prepared of miscellaneous properties
in the Ware River watershed, final tracings being made of about 1,300 acres,

making a total to date of about 1,500 acres. Record tracings of the plans showing
the Ware River drainage divide were continued. Topographic maps were made of

miscellaneous swamp areas in the Ware River watershed, the area in the vicinity

of the tunnel outlet at Shaft 11A, and of other miscellaneous areas as required.

Areas in the vicinity of Lake Cochituate were mapped and studies of possible

diversion works called for in the provisions of Chapter 18 of the Resolves of 1936
were made in cooperation with the Framingham office of the Metropolitan District

Commission. Daily rainfall and temperature records and continuous records of

the flow of the Ware River were kept at the intake building. Daily rainfall rec-

ords were kept at West Rutland. Daily rainfall and temperature records were
kept at Enfield. Continuous records of the flow of the Swift River were kept at

the main dam site. Work on record plans and tracings of the Daniel Shays High-
way between Belchertown and New Salem ^\as continued. Photographs of the

progress of construction were taken.

Miscellaneous Field Work

Lines and grades were given for construction under Contracts 38, 47, 49, 50, 51,

52, 53, 54, 55 and 57. Surveys were made to determine the area and capacity

of various ponds in the Ware River watershed. Daily readings of the ground
water level and of numerous test wells were continued during construction opera-

tions at the main dam and dike. Observations were made of the elevation of

Morton Pond, which was used to supply the make-up lines for the sluicing opera-

tions at the dike, and of the flow in the brook downstream. At the end of the

year the water level stood 16 feet above the original surface of Morton Pond
and within one foot of the point at which the flow will be diverted northerly into

the Swift River. During the great flood in March, the engineering force continued,

under very difficult conditions, the collection of samples, measurements of flow and
collection of data on flood heights, which were made available to the U. S. Geological

Survey and the Works Progress Administration for their use in preparing extensive

reports on the flood conditions. The flood necessitated new rating curves for the

measuring stations on the Ware River at Ware and on the Swift River at the

diversion channel. Additional stone bounds were set defining property acquired

by the Commission in the Ware River drainage area. Monthly inspections and
reports were made of conditions found at all shaft heads along the Quabbin
Aqueduct.
The Department of Public Health continued its cooperation with this division

in the analysis of samples of water and sewage effluents. The chlorinator station

on Mill Brook below the Central New England Sanatorium was maintained.

In connection with studies of the method of construction of the main dam and
dike, surveys of topsoil and of glacial overburden were continued in the vicinity

of both structures.
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Operation of Ware River Intake Works

The Ware River intake works were maintained ready for operation whenever
required. The tunnel was entered for inspection through Shaft 8 on April 8, 15
and 16, May 19 and November 16.

Operation of Rutlatid-Holden Sewer

The Rutland-Holden sewer was in continuous operation. The meter stations

at the Rutland State Sanatorium, at the U. S. Veterans Hospital in Rutland, and
at the Holden-Worcester boundary line were inspected regularly and weirs and
piezometer connections cleaned and records of flow maintained.

Ware River Watershed — General

A small labor force was employed throughout the year on miscellaneous work
in caring for the grounds at the Ware River intake, Wachusett outlet and Shaft 4
head house, setting stone bounds, filling cellar holes, grading and cleaning up at
the sites of buildings removed from the Ware River watershed and other miscel-
laneous work. The average number of men so employed on force account was 8,

the maximum being 17 during the week ending May 23.

Quabbin Reservoir — General

Topography. — Topography in the area below the flow line of the reservoir was
continued. To date, 30,940 acres or 48.3 square miles have been surveyed for

the general topographic maps within and adjacent to the proposed reservoir,

including the location of the entire flow line. Location of the flow line and of the
clearing line was also determined in connection with the work of clearing.

Real Estate. — Properties described in applications by owners for sale of real

estate were located and when no surveys had been made sketches showing the
approximate location were prepared. Comprehensive real estate surveys and
analyses and descriptions of deeds were continued. Real Estate surveys during
the year cover 157 acres, making a total to date of 64,264 acres or 100.41 square
miles. Of this total, 62,398 acres have been plotted on a scale of 1 inch = 200 feet.

Photography. — The photographing of buildings and cemetery lots within the
area to be affected by the proposed reservoir was continued. During the year 61
photographs of buildings, 701 photographs of miscellaneous views and of the
progress of construction at Quabbin Reservoir and elsewhere, and 117 photographs
of property in the Ware River watershed were taken.

Cemetery Removals. — Interments in Quabbin Park Cemetery and the general
removal of bodies from existing cemeteries in the reservoir area were continued.
The removal of bodies, headstones and monuments has been done with labor en-
gaged directly for this work. During the year work progressed as shown in the
following table:

Cemetery Removals

Burial lots in Quabbin Park Cemetery assigned in exchange
Bxirial lots in Quabbin Park Cemetery sold
Number of releases executed of rightsl

in old lots in Quabbin Reservoir Ko Q. P. Cemetery
area ..... I to other cemeteries

Bodies removed from Quabbin Reser-\to Q. P. Cemetery
voir area .... J to other cemeteries

Bodies removed from area outside Quabbin Reservoir to
Quabbin Park Cemetery

Burials, not reinterments, in Q. P. Cemetery
Headstones moved fto Q. P. Cemetery

Ito other cemeteries
Monuments moved /to Q. P. Cemetery

\to other cemeteries
t Includes corrections of previously reported data. Quabbin Park Cemetery was not completed ready

for use until August 25, 1932, prior to which time 632 bodies had been removed to other cemeteries.

The vault was maintained and used from time to time during the winter months.
Work of developing Quabbin Park Cemetery was continued by grading and seed-
ing miscellaneous areas outside the established lots and by miscellaneous clearing

and grubbing where trees interfered with the setting of stones. Cemetery lots

were graded and seeded as removals were completed and in the case of purchases
were graded and seeded at once. The average force employed on cemetery work
during the working season of about 46 weeks was 10 men, the maximum being 15
during the weeks ending July 11 and August 15.

To Nov. 30,
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Fire Protection. — The fire-fighting equipment was maintained in readiness

for service at all times. Six assistants in the division office were reappointed as

deputy forest wardens in each of the towns affected by the reservoir. The equip-

ment and personnel responded during the year to calls for assistance at 10 forest

fires which burned over a total area of about 103 acres. There also occurred a

total of 11 fires in buildings, 6 of which were chimney fires resulting in little if any
damage.

Lumbering. — The New England Box Company continued its cutting operations

under agreements with the Commission for the purchase of standing timber.

Agreements for sale of timber were also in force with Willis B. Tryon, The Child
Lumber Corporation and Chaffee Brothers. In addition, miscellaneous standing
timber at various places throughout the valley has been sold to other operators
and cut under the general supervision of this division.

Reforestation. — The general program of reforestation was continued with nursery
stock purchased by the Commission on Administration and Finance. Planting
of five and six-year-old Norway spruce transplants was commenced April 29 and
completed May 18 on approximately 170 acres of the middle and lower portions

of the "Prescott Peninsula," and was confined to open areas requiring no clearing.

A total of about 62,000 five-year transplants, 143,000 six-year transplants and
1,000 red and white pine three-year root-pruned seedlings were planted.

Reforestation was also carried on in the Ware watershed. About 106,560 six-

year Norway spruce transplants, 8,625 five-year white spruce transplants, 50,000
four-year white spruce transplants, and 5,550 two-j^ear larch seedlings were set

out on about 140 acres of the Commission's land in Coldbrook and vicinity and in

West Rutland.
Since the beginning of the reforestation program in the spring of 1935, the

Commission has established four nurseries. The first nursery was on about two
acres of what was formerly the James S. Twible farm in Greenwich on highway
Route 21 near Greenwich Lake. It now contains about 500,000 four-year white
pine transplants, available for planting next spring.

The second nursery was established on about two acres of what was formerly
the StillmajU A. Smith farm in Ware, east of Beaver Brook and just north of high-
way Route 9. It now contains about 65,000 red pine four-year transplants and
about 50,000 Norway spruce four-year transplants, available for planting next
spring. As previously reported, the 288,800 red pine seedlings planted in this

nursery were very badly affected by a fungus blight, known as Lophodermium
Pinastri. The 68,000 remaining alive in the spring of 1936 were lifted and trans-

planted in a concentrated group and sprayed during the growing season with a
solution of copper sulphate, hydrated lime and casein soap, by which treatment
the disease was brought under immediate control.

The third nursery was established on about four acres of what was formerly
the Jason Thurston farm in Enfield, on highway Route 21. The area was about
equally divided between seed beds and transplant beds. Seed beds were con-

structed 4 feet wide with wooden side frames of 1-inch by 8-inch pine boards.

Planting of seed was started May 16 and completed June 3. The following quan-
tities of seed were planted and at the end of the growing season it was estimated
that the following number of seedlings were growing in the seed beds:
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Charles D. Randall farm in Belchertown. It is above the future flow line of the
reservoir and near the main dam and hence can be maintained as long as needed
for nursery planting in connection with the future development of the reforestation

program. The entire area had formerly been cultivated and was plowed and
thoroughly harrowed in April and May. Eight hundred pounds of buckwheat
sown May 16 was plowed under the latter part of June. Barley was sown the
latter part of July and this will be plowed under next spring. The nursery work in

this location was practically confined to the construction and planting in the fall

of seed beds 4 feet wide, aggregating 4,200 feet long.

For winter protection, a straw mulch was placed over the seedlings in the Thurs-
ton nursery and a pine-needle mulch with a burlap covering over the seed beds
in the Belchertown nursery.

A labor force with a maximum number of 27 was employed on force account
during the short period of planting and an average of about 8 during the season of

work in the nursery.

From time to time during October and November, about 7,000 plants and
shrubs were collected from the reservoir area and transplanted in the Belcher-

town nursery. In addition to spruce, pine and cedar, laurel, ground juniper,

azalea, spirea, sjTinga, privet and other shrubs were planted.

Gypsy moth control adjacent to areas planted to pine was carried on during
December, Januarj^ and February. This -v^'ork included the cutting of gray birch,

poplar, cherry, oak, alder and other species which are hosts of the gypsy moth,
and creosoting of gypsy moth egg clusters.

Clearing. — Recutting of brush which had grown up in the 100-foot strip cleared

for fire protection in 1935, along the future flow line on the easterly slopes of the

West Branch of the Swift River, was begun October 26 and completed November 6.

Burning of refuse and cleaning of cellar holes following the sale and removal of

buildings was continued.

A general program of clearing acquired areas to be flooded by Quabbin Reser-

voir was commenced about May 1 by labor employed directly by the Commission.
The clearing operations were carried on in the towns of Enfield, Belchertown,
Hardwick, Greenwich, Prescott, New Salem, Petersham and Dana. The work
was done at this time, some two years earlier than desirable, as an unemployment
relief project. Registrations for employment commenced the latter part of April

in both the Enfield and Boston offices. Appointments to the work continued until

November 7. Of a total of 5,878 appointees, 4,289 reported and were assigned to

work. The maximum number of men at work was about 3,200. At the end of

the year there were 938 men employed and the clearing was nearly completed.
The work of clearing was divided into six sections containing generally from

500 to 600 men, each section being subdivided into groups of approximately 40
men. The work consisted of the cutting down and piling of all brush and small
soft-wood trees. White and yellow pine and hard woods suitable for timber or

ties were left standing. Other suitable hard woods were salvaged for cordwood,
cut into 4-foot lengths and piled. A small quantity of yellow pine and oak was
sold and cut into lengths in accordance with the terms of sale.

The equipment used consisted of small tools such as axes, brush hooks, brush
scj^hes, cross-cut saws, grindstones, forks, shovels, etc., and seven 13^-ton stake-

body trucks, four pickup trucks, ten four-door sedans. The stake-body trucks
were used for transporting drinking water in 40-quart cans from one of several

central points of supply to each group, for hauling the excrementitious material
from the outhouses at each group and for transporting tool boxes, outhouses
and equipment from one location to another as the groups moved about. The
pickup trucks were used for transporting tools and small equipment to and from the
stock room and repair shop and the various groups and for miscellaneous errands
around the job.

The building, formerly occupied by the Haskell store in Enfield Village, was
maintained as a storehouse for tools and small equipment and as a shop for repair-

ing broken tools, filing saws, etc. A doctor's office, under the supervision of Dr.
Willard B. Segur of Enfield, was maintained on the second floor of the clearing

project office where medical and surgical treatment was administered to men
injured on the work,
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Burning the brush cut in the reservoir clearing operations has been in progress.

Soil Testing Laboratory. — The work of exploring, collecting and testing materials

to be used in the construction of the main dam and dike, together with current

control tests of the quality of the material placed in these structures was continued.

New equipment was added to the laboratory from time to time as testing methods
were expanded. Tests were principally of the permeability, stability and related

characteristics of soils affecting their use in hydraulic-fill and rolled-fill embank-
ments. Use of the plasticity needle was continued. Samples from storage piles

and from the spillway excavation were collected as required for preliminary test-

ing to determine their suitability for use in the embankments. The investigation

of possible areas for the supply of materials for the full-hydraulic type of con-

struction for the main dam embankment was continued in this connection. The
weathered faces of shovel cuts were cleared for inspection by prospective bidders

and data prepared showing the results of subsurface investigations in these borrow
areas.

Size distribution analyses supplemented by permeability and porosity tests

were used for the routine control of the quality of the beach and core materials

placed by the full-hydraulic method in the construction of the dike embankment.
Whenever it was discovered that fins of unsuitable material projected into the

core, the areas affected were jetted and resampled to determine the improvement
effected by the jetting. Samples were collected daily from the hog-box hopper
for sizing tests. The water in the central pool was examined weekly for turbidity.

Samples from the settled core were obtained periodically through the ports of the

observation well and tested for size gradation and porosity to determine the extent

of consolidation. This investigation was supplemented by tests of additional

samples obtained from sampling wells sunk by driving 23/^-inch pipe casing.

Samples of beach and core material undisturbed from the sampling well ports

and samples from the glacial till in the rolled section of the impervious core were
collected, tested for porosity and size gradation, and submitted to the Harvard
Soil Mechanics Laboratory for shear determinations. Prior to the discontinuance

of the full-hydraulic method of placement, deposits of glacial till in a borrow area

northeast of the dike were sampled and tested for permeability^ to determine their

suitability for use in topping off the dike with rolled fill. Grading and moisture

tests were made of concrete aggregates and slump tests were made on concrete

samples. Miscellaneous testing included absorption tests on bricks for catch

basins and manholes in connection with highway construction. Methods and
equipment were developed to test 70 samples per day for grain-size distribution,

in order to keep pace with the sampling schedule used in the construction of the

dike hydraulic embankment.
Chemical and Bacteriological Laboratory. — The sampling and bacteriological

examination of water supplies of the Commission's contractors and of miscel-

laneous supplies on property controlled by the Commission were continued. To
obtain suitable water supplies for the men employed on the reservoir clearing

project, springs, wells, small brooks and other sources in the vicinitj^ of the work
were examined. During the early summer it was possible to find sufficient water

near at hand. Springs and wells frequently became dry and undependable in

midsummer and a number of supplies with good yieldls were located and water

furnished to the various groups in 40-quart cans. Toward the end of the summer
the major supply was taken from Egypt Hill Brook. A small portable gasoline-

driven centrifugal pump was installed to pump water from the brook directly to

the cans which were transported to points of use on trucks. The water was chlor-

inated. The number of men employed on the clearing project averaged about

3,000 during the greater part of the summer, and no illness that could be traced

to the water supply was reported.

Progress of Contracts

Contract 38. — Contract 38, for constructing a core wall to sound rock at the site

of the main dam of Quabbin Reservoir in the towns of Belchertown, Enfield and
Ware was continued and practically completed. In addition to the work originally

contemplated, the contractor was authorized on May 8 to excavate earth in that

portion of the spillway channel between the railroad and a point approximately

1,600 feet therefrom, suitable materials from this excavation to be placed in the
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embankment of the main dam to prepare the foundation grading in readiness for

the work of completing the embankment by hydraulic sluicing under a subsequent
contract. This building up of the foundation embankment required an additional
amount of rolled impervious material to be placed in the core foundations. At
the same time the contractor was authorized to construct two access roads from the
Ware-Belchertown highway, one on the east leading to the spillway site and the
other on the west to the site selected for the administration buildings.

The contractor continued pumping from the caissons to keep the ground water
level down until July 3. The total quantity pumped during the year in operations
for lowering the ground water level was 848 million gallons, making a total during
the entire work of the contract of 1,738 million gallons. The average pumpage
from December 1 to June 20 was 2,862 gallons per minute, after which time only
a small quantity was pumped. At the beginning of the j^ear all but five of the 40
caissons were completed. Sinking, underpinning and cleaning ledge were con-
tinued until the last concrete seal was placed on January 5. For the entire con-
tract the average rate of sinking in free air was as previously reported, 9.77 feet

in 24 hours and under compressed air the average was 3.63 feet. The maximum
depth reached was 125 feet below the original river bed. The maximum air pres-
sure used was 33 poimds in caisson 12. The pressure was 18 pounds or less in 21
of the 37 caissons, 18 to 26 pounds in three and over 26 pounds in four. There
were 327 caisson days of pressure below 18 pounds, 72 between 18 and 26 pounds
and 15 between 26 and 30 pounds. At the beginning of the year the excavation
of end joints was 60 per cent completed. The excavation was continued, by meth-
ods that were described in the annual report for 1935, until completed on February
4. Only 21.3 per cent of the total length of end-joint excavation was done under
compressed air.

To complete the easterly end of the cut-off wall formed by the caissons^ a rein-
forced concrete wall was extended in open cut to the ledge in the abutment. At
the end of this wall a concrete blanket was placed on the ledge, through which the
ledge was grouted. The blanket on the west end was extended a short distance
beyond that completed last j^ear. The concrete was placed August 12. The
wells in the caissons, above the concrete filling of the work,jng chambers, were
filled with topsoil compacted by dropping a tamping weight operated by hoist
and A frame. This work was completed August 13. Piezometer pipes were
connected to the well points left in the upstream and downstream sides of the
central wells in caissons 7 and 20. The pipes were carried up these wells which
were filled with concrete to elevation 390, or about 10 feet above the original bed
of the river. Each of these wells will form the lower section of a steel pipe observa-
tion well to be constructed to the top of the main dam embankment under a sub-
sequent contract.

Drilling for grouting operations was continued, except during the winter months
from December 28 to March 30, and was completed July 24. During the entire
contract a total length of 2,278 feet outside and 10,892 feet inside the caissons
was drilled. Grouting operations were continued, except during the winter months
from December 21 to March 31, and were completed August 14. During the
entire contract a total of 1,614 cubic yards of grout was placed within the caisson
limits, 71 cubic yards outside these limits in the ledge of the abutments and 216
cubic yards in filling the 24-inch pipe line used as a discharge line from the unwater-
ing pumps.
The placing of rolled impervious material was continued, except during the

winter months from December 5 to April 8, and was completed August 25, the
total for the contract being 154,845 cubic yards. This filling was carried to eleva-
tion 404 across the main central portion of the embankment foundations. The
bulk of the material was obtained from the borrow area northwest of the site adja-
cent to the Blue Meadow road, from borrow areas on either side of the Enfield-
Bondsville road north of the dam and from the main dam site itself. About
half of the total quantity was stocked and rehandled before placing, the other
half being used directly from the stripping. The pervious embankment on either
side of_ the central impervious core was graded to form beaches with 5 per cent
slopes in readiness for the work of hydraulic sluicing under a subsequent contract.
The material was obtained largely from the excavation of the main spillway chan-



16 P.D. 147

nel. This pervious embankment foundation was completed except for a small

area north of caisson 9.

Earth excavation in the spillway channel began May 11. A maximum of 4

shovels and 24 trucks was used. Suitable excavated material was placed in the

dam foundations. Boulders were placed in the stone fills in the downstream por-

tion of these foundations and unsuitable material was wasted in the abandoned
river bed downstream from the dam. Practically all the earth excavation required

in a length of about 1,600 feet between the old railroad location and a temporary
access road across the proposed spillway was excavated. No ledge was excavated.

Between May 11 and August 26, 2,000 feet of gravel access road was constructed

from the Ware-Belchertown highway (Route 9") at a point about 4,500 feet east of

the Swift River to a point about 600 feet east of the location of the future spillway

bridge. Between May 25 and August 14, a penetration macadam road from Route

9, 4,700 feet west of the Swift River, was built to the site of the proposed group of

administration buildings about 500 feet from the west end of the dam. Ihis

road is about 1,750 feet long and in addition has a 560-foot branch which will

provide access to the future boathouse and hangar. In connection with the con-

struction of this road, which crosses the auxiliary spillway channel at grade, that

portion of the auxiliary spillway channel north of the road was excavated.

There was also included as part of the work of this contract the clearing and
excavating of 7 exploratory shovel cuts in borrow areas proposed for the work of

hydraulic sluicing for the construction of the main dam embankment under a

subsequent contract, in order that prospective bidders might examine these mate-

rials. About 4 acres were cleared and 22,364 cubic yards of material excavated

in these shovel cuts. The work of cleaning up the site of operations was nearly

completed at the end of the year.

The value of work included in contract estimates during the year was $545,946.23,

or a total to October 1, the date of the latest estimate, of $1,567,775.23, of which

$1,485,997.71 was approved for payment. The contractor's force averaged 102

men for 40 weeks ending September 9, and 10 men for the remaining 12 weeks,

the maximum being 265 for the week ending December 12, 1935. Camp facilities

have not been provided at the work.

The total electric energy used by the contractor during the year was 1,272,625

kilowatt hours, making a total for the entire contract of 2,923,580 kilowatt hours.

No important items of plant were added during the year.

The total work done and materials furnished to date under the principal items

of Contract 38 are as follows:

Earth excavation in open cut
Rock excavation as boulders in open cut
Rock excavation as ledge in open cut .

Stripping ......
Unconsolidated embankment
Consolidated pervious embankment
Rolled impervious embankment in core

Rolled impervious embankment not in core

Stone fills .....
Pumping ......
Earth excavation for core wall, bottom of open cut to elevation 300
Earth excavation for core wall below elevation 300
Rock excavation in caissons to elevation 300
Rock excavation in caissons below elevation 300
Concrete not placed under air pressure
Concrete placed under air pressure
Impervious filling in caissons
Drilling holes in rock or masonry
Furnishing and placing grout
Portland cement

523,385 cu. yds.
1,230 " "

14,750 " "

76.390 " "

53,940 " "
376.610 " "

154,845 " "

41,315 " "
52 575 " "
lee'lSOmil. ft. gals.

34,265 cu. yds.
4,235 " "

2,595 " "

655 " "
47,600 " "

6,260 " "

4,415 " "
13,170 lin. ft.

1,900 cu. yds.
81,110 bbls.

Contract 47. — Bids were opened April 17, for constructing the service building

and the head house at Shaft 12 of Quabbin Aqueduct in the Town of Greenwich.

Four bids were received, ranging from $34,990.00 to $45,380.00. The contract

was executed May 4 with Vincent Caira, Newtonville, Mass., the low bidder.

The head house is a stone masonry building about 44 feet by 30 feet on the shaft

substructure built under the tunnel contract, numbered 20. This building will

house a hoist giving access to the tunnel and providing for cleaning screens and

handling stop shutters. The service building, located about 240 feet east of the

head house, is also a stone masonry building and will contain garage space for two

service trucks, a room for emergency housing of operators, and will house a gasoline-



Contract 51.— Construction of East Branch Baffle Across East Branch of

Swift River at Greenwich Village.

Contract 49.— Drag-Line Excavation of Open Channel Between East and
Middle Branches of Swift River.
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driven electric generating plant, furnishing lights for both buildings and power to

operate the equipment in the head house.

Excavation for footings for the service building was started May 18. All the
foundation work, including waste-treatment tank and cradles for the gasoline

tank, was completed June 25. The first stone was delivered on June 10 and plac-

ing of ashlar masonry started July 30 and was completed October 9. The placing

of tile for the inside walls was started July 27 and was completed November 17.

The erection of lintels and door fram.es was completed August 31. Erection of

steel roof members was completed October 5. At the end of the year work was in

progress on the placing of roof slabs, mortar protection of steel roof members,
installation of steel sash and electric wiring.

For the head house, the erection of structural steel, which was delivered August
24, was completed November 30. The placing of ashlar masonry was started

September 17 and completed November 22. The placing of tile for the inside

walls was started September 22 and was practically completed at the end of the
year. The placing of roof slabs was started November 20 and was completed
November 30. At the end of the year work was in progress on the installation of

bronze work and electric wiring.

The value of work included in contract estimates to November 15, the date of

the latest estimate, was $27,117.25, of which 90 per cent was approved for paj''-

ment. The contractor's force averaged 7 men for 28 weeks ending November 30,

the maximum being 15 for the week ending October 10.

Contract 4-9. — Contract 49, for excavating diversion channels at the site of

Quabbin Reservoir in the towns of Dana, Hardwick and Greenwich, was con-
tinued and at the end of the year was practically completed with the exception of

some minor items connected with the cleaning up of the area in the vicinity of

Shaft 11A.

Excavation of the lower intake channel at Shaft 12 was continued except during
the winter months. The spoil was spread by a bulldozer to a depth of about 2

feet over an area immediately south of the channel. This work was completed
May 8.

At the channel between the East and Middle branches of the Swift River clearing

was completed, the total area cleared being about 45 acres. Excavation of the
channel was continued with a drag line until May 20, except for the period between
January 11 and March 16 when this equipment was used on the channel at Shaft
11A. The 90-horsepower caterpillar scraper wagon was continued in use excavat-
ing the full width of the upper portion of the channel ahead of the drag line and
also spreading the spoil excavated by the drag line. The excavation was com-
pleted October 21, the spoil being spread over areas adjacent to the channel up
to a maximum elevation about 20 feet below the future flow line. The scraper
was also used to construct the fill of the road relocation. A gravel surface was then
placed on this fill and the road was surfaced with bituminous material. A wooden
guard rail was constructed along the west or channel side.

A wooden bridge was built across the channel near its southerly end to carry the
Greenwich-Athol road, and the grade of the road was lowered for about 200 feet

on each approach. The material encountered at this point was mostly fine sand,
in which it was necessary to lower the water table by pumping. Excavation
was continued below grade under the bridge bents and a foot of gravel placed for

bearing under the sills. The bents were framed and placed by the drag line used
as a crane. The channel slopes were paved the full width of the bridge with 12
inches of stone over 6 inches of gravel. Paving was also placed at several other
points along the channel banks to prevent erosion by surface water. The bridge
was opened to traffic May 18.

At Shaft 11A clearing was completed, the total area cleared being about 54
acres. Suitable material for lumber was sawed by a portable sawmill. Grubbing
of stumps was started January 15. After unsuccessful attempts to pull the stumps,
first with the drag line, and later with block, tackle and horses, two caterpillar
tractors were used until March 20. About 10 acres were cleared and grubbed,
the tractors pulling up trees and roots as a unit. On May 18, grubbing was re-

sumed, generally by the use of dynamite. Brush and stumps were piled and
burned, this work being nearly completed late ih October. The channel, for a
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length of about 800 feet from the shaft, with an average depth of about 6 feet,

was excavated early in March by the drag line, supported on timber pads where
required. The caterpillar scraper wagon was used July 8 to 29 for disposal of the
spoil. The north end of the channel was extended about 525 feet by hand exca-

vation of a shallow ditch during the wteek ending September 18. Work on this

contract was practically completed at the end of the year.

The value of work included in contract estimates to October 10, the date of the

latest estimate, was $84,766.32, of which 90 per cent was approved for payment.
The contractor's force averaged 18 men for 48 weeks ending October 31, the maxi-
mum being 55 for the week ending August 1.

The principal items of plant were as follows:

1 Caterpillar scraper wagon, 12-cu. yd. capacity, 90 H.P. Diesel engine
1 Drag line excavator, 70-ft. boom, 2>^-cu. yd. bucket, 150 H.P. gasoline engine
2 Caterpillar bulldozers

The total work done and materials furnished to date under the principal items

of Contract 49 are as follows:

Clearing ..........
Grubbing .........
Earth excavation in channel between Middle and East branches
Earth excavation in channel at Shaft llA ....
Earth excavation in channel at Shaft 12 ... .

Grading banks of lower intake channel at Shaft 12
Gravel road surfacing .......
Paving . .

Highway bridge ........

102 acres
50 "

229,500 cu. yds.
5,500 " "

12,550 " "

2,260 " "

2,075 " "

315 " "
30 m. ft. b. m.

Contract 50. — Contract 50, for constructing the embankment of the dike of

Quabbin Reservoir in the towns of Enfield and Ware, was continued throughout

the year. The placing of hydraulic fill was discontinued during the winter months
from December 3 to March 31. Hydraulic fill was then placed continuously

24 hours a day and 6 days a week until September 20. It was then decided that

the hydraulic fill had been carried to a sufficient height and the contractor was
permitted to complete the remaining portion with a rolled fill. A water jet was
used along the outer portions of the core to break up fins or intrusions of coarse

material into the core area. This jetting was done by a vertical pipe suspended
from a boat with water pumped directly from the core pool. When the hydraulic

fUl was discontinued, the average elevation of the core was 514.3, which is 15.7

feet below the flow line and 35.7 feet below the finished top of the dike.

After the hydraulic fill was stopped, three dikes were built across the core pool

dividing it into sections. After settlement and consolidation for three days, the

water was pumped out and the placing of dry impervious fill over the core area

commenced September 21. After the first layer was placed, no difficulty was
experienced in getting onto the core area with men and equipment. Suitable

impervious material was found in the northeast borrow area from which the con-

tractor had previously secured impervious topsoil. This material was a blue

glacial till with a large variation of grain size. The desired degree of impervious-

ness was obtained by careful selection. Coarse sand and gravel for topping off

the outer portions of the embankment were obtained from the southwest borrow
area. Materials were placed in layers, consolidated with water and rolled with a
sheep's-foot roller.

About 1,233,500 cubic yards were placed by the full-hydraulic method during

the year, making a total placed by this method under the contract about 1,760,000

cubic yards. About 210,000 cubic yards of the rolled fill were placed at the end
of the year, the total embankment being about 92 per cent completed.

The materials for protecting the upstream face from wave action, consisting of a

layer of broken stone covered by riprap, were obtained from stones rejected by
the hog-box grizzly and by stone hauled from the northwest borrow area. A
crusher plant set up near the hog box furnished the broken stone, and a locomotive

and cars of 4 cubic yards capacity, operating over a light track which was raised

as the work progressed, were used to deliver and place the materials. As the work
neared the top of the dike, delivery of heavy riprap and of some of the light riprap

and broken stone was by truck. This work was in progress throughout the year,

the constructing of the upstream face following as closely as practicable the build-

ing up of the hydraulic embankment. During the latter part of the year, work was
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Contract 50.— The Core Pool After Draining at the End of Hydrauhc Sluicing

Operations. The Holes are Left by Jetting Down to Break Up
Fins of Coarse Material.

Reforestation.— Thurston Nursery, Enfield. White Pine Seed Beds
Twenty-four Days After Planting.
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commenced on the drainage system on the downstream face of the embankment?
consisting of tile pipe and catch basins.

At the east abutment about 2,000 cubic yards of rock were removed from the

upper portion to uncover sound ledge on the center line. The concrete blanket

was completed and the ledge thoroughly grouted.

The 3-foot vertical steel cylinder shaft with observation ports in caisson 13,

which will extend to the top of the dike, was raised as the fill progressed.

The value of work included in contract estimates during the year was $764,005.70,

or a total to November 30, the date of the latest estimate, of $1,164,648.70, of

which $1,098,183.83 was approved for payment. The contractor's force averaged

165 men throughout the year, the maximum being 285 for the week ending May 30.

Camp facilities have not been provided at the work.

The total electric energy used by the contractor during the year was 3,364,800

kilowatt hours, making a total of 4,590,500 kilowatt hours to date.

The only important items of plant added during the year were one gasoline-

driven shovel of IM cubic yards capacity, ajid two bottom-dump trucks of 8 cubic

yards capacity.

The total work done and materials furnished to date under the principal items of

Contract 50 are as follows:

Clearing and grubbing ....
Earth excavation .....
Rock excavation for core wall
Rock excavation except for core wall .

Consolidated pervious foundation embankment
Rolled impervious embankment in core
Rolled impervious embankment except in core
Embankment by full-hydraulic method
Miscellaneous embankment
Selected coarse material
Crushed stone or screened gravel
Light riprap
Gravel sub-base for roads
Furnishing a d placing grout
Portland cement
Concrete, Class A
Concrete, Class B . .

Miscellaneous steel and iron
12-inch and 18-inch tile pipe

96 acres
46,800 cu. yds.
8,200

" "

2,710
" "

173,000
" "

49,400
" "

74,500
" "

1,976,100
" "

12,000
" "

69,400
" "

14,900 " "

56,100
" "

1,500
'' "

9,570 bbls.

4,760 cu. yds.
15 " "

33,500 lbs.

1,830 Un. ft.

Contract 51 . — Bids were opened May 14, for constructing the East Branch
BaflEle across the East Branch of Quabbin Reservoir in the towns of Greenwich

and Hardwick. Eight bids were received, ranging from $219,075.00 to $413,725.00.

The contract was executed June 23 with Franklin A. Snow Company, Boston,

Mass., the low bidder. This work included the construction of two earth fill

dams, the larger with a concrete conduit to carry the flow of the Swift River through

it as long as desired. When the main dam of Quabbin Reservoir is completed the

conduit will be closed and the water from the East Branch of the Swift River and
water discharged at Shaft UA from the Ware River will flow northerly around a

large island into the deep portion of the reservoir near North Dana. The length

of travel of these waters to the intake at Shaft 12 will thus be increased by about

9 miles and insure the benefit of long-time storage in the Quabbin Reservoir.

Work was begun June 23 with repairs to strengthen the bridge over the East

Branch of the Swift River at Greenwich Village, immediately downstream from
the site of the embankment. At the same time, work was started on clearing

borrow areas and clearing the site selected for a quarry from which to obtain

materials for stone fills and for riprap to protect the slopes of the embankment.
The excavation for the river by-pass culvert was started June 27, using a gasoline-

driven %-cubic yard shovel. A second similar unit, rigged with a clamshell

bucket, started June 30 to remove the old mill pond dam and deepen the river

channel. Excavation for the culvert was completed by drag line August 3. The
shovel excavated unsuitable material from the embankment foundations July 14

to 18 and then moved to a borrow area for impervious material west of the site and
commenced stripping and storing the soil for use in the impervious core. The
excavation operations were completed September 19.

Construction of forms for the concrete culvert was commenced July 3 and the

first concrete was poured July 28. Sand and stone for concrete aggregates was
trucked from Palmer and cement from West Ware. Concrete was chuted from a

%-cubic yard gasoline mixer to a hopper from which concrete buggies carried the
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concrete to the forms. The invert was first poured, then the side wall forms and
steel Avere erected. The side walls were then poured and allowed to take their

initial set before the roof was poured. The conduit, including the stop-log shaft,

was completed October 12. Paving at the inlet and outlet was completed August
19 and the river diverted through the culvert August 21.

Construction of the impervious core which extends from the foundation to eleva-

tion 480 was started July 25 and completed September 24. The material was
hauled from storage piles in 3-cubic j'^ard trucks, spread by bulldozers, slightly

wet, and compacted by a sheep's-foot roller. The placing of pervious fill in the

main embankment was started July 21. The material was excavated by a steam
shovel, hauled in 10-cubic yard trucks, dumped in water and spread by bulldozers

in layers approximately 8 inches thick when consolidated. When the fill reached

a height where it was no longer feasible to consolidate bj'' pooling, pervious material

was spread, watered bj^ hose line and consolidated by a sheep's-foot roller. At the

end of the year the pervious fill reached elevation 531, about one foot above the

flow line and 5 feet below the finished grade, except that at the west end a gap for

the main highway running north from Greenwich Village was left filled only to

elevation 494, or 14 feet above the bottom of the diversion channel between the

East and Middle branches of the Swift River excavated under Contract 49.

On July 8, work was started on the construction of a screening plant to obtain

screened gravel for facing the embankment slopes under the riprap. On September
24, a belt-conveyor unit was installed to lift the material to the rotating screen and
increase the capacity of the plant. The first screened gravel was placed August 13.

The pervious fill was first graded by hand and the screened gravel then dumped
from trucks. Riprap and stone fills for the baffle were obtained from a quarry
northeast of the site. On September 4 work was started at the quarry on tunnels

for blasting. Three tunnels, 3 feet wide by 33^ feet high, were driven into the face

about 40 feet. Cross tunnels at the end of each, extending 14 to 26 feet on either

side, were loaded with about 5,500 pounds of 60 per cent dynamite. The larger

rocks resulting from these shots were drilled and blasted. The stone was loaded

by steam shovel and hauled by trucks, commencing August 17. The stone fills

at the toes of the main embankment were dumped in lifts about 10 feet high.

Riprap on the faces was dumped from trucks on the screened gravel slopes and
was barred as required to final position.

Work was begun on the relocation of the highway along the upstream slope

October 5. The gravel surface was placed and rolled and the highway Avas opened
to public travel October 7, the paved gutters along the toe of the riprap being

finished October 21.

Work was started August 5 on the clearing of an access road to the south baffle,

a small em-bankment southeasterly from the main em.bankment. On August 21,

a 13/2-cubic yard gasoline-driven shovel was started excavating the road and
stripping the site. A portion of the topsoil stripped was used as impervious fill

in the main embankment. The placing of fill in the south baffle was commenced
November 2. The material was rolled with a sheep's-foot roller. At the end of

the year, the fill reached elevation 530, about 6 feet below the finished grade.

Screened gravel was placed on the slopes commencing November 3.

Lights for night work were supplied by a gasoline-driven generating plant at the

main embanlaiient. Acetylene lamps were used at the south baffle.

The value of work included in contract estimates to November 20, the date of

the latest estimate, was $164,411.51, of which 90 per cent was approved for pay-

ment. The contractor's force averaged 60 m.en for 23 weeks ending November 28,

the maximum being 90 for two weeks ending August 15.

The principal items of plant were as follows:

4 Gasoline shovels, 5^ to 134-cu. yd. capacity, including two with convertible booms.
1 Steam shovel, l}/o-cu. yd.
6 Bulldozers, 35 to 60 H.P.
6 110-H.P. large bottom-dump trucks
13 5-ton trucks
4 }/^-ton trucks
1 Sheep's-foot roller

2 Air compressors, total capacity 380 cu. ft. per min.
1 M-ou. yd- gasoline-driven concrete mixer
1 2-H.P gasoline-driven concrete vibrator
1 Screening plant

Miscellaneous lighting units, pumps, drills, etc.



L'oNTKACT oU.— Looking East Along Center Line of Dike Embankment. Fill-

ing the Central Pool, Elev. 451, in Preparation for the Season's

Work of Hydraulic Sluicing.

Contract 50.— Construction of Dike Embankment by Hydraulic Sluicing.

Drag Line Used to Build Up Marginal Dike. Baffle Boards on the Beach.
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The total work done and materials furnished to date under the principal items

of Contract 51 are as follows:

Earth excavation
Pervious embankment
Impervious embankment
Stone fill .

Riprap
Screened gravel
Concrete
Portland cement

39,095 cu. yds.
408,930 ' "

8,545 " "

8,935 " "

27,970 " "

24,120 " "

900 " "

1,760 bbls.

Contract 52. — Bids were opened July 2, for constructing the embankment of

the main dam of Quabbin Reservoir in the towns of Belchertown, Enfield and Ware.
Nine bids were received, rangins from $2,317,445.00 to $4,555,800.00. The con-

tract was executed August 24 with Benjamin Foster Company, Philadelphia, Pa.,

the low bidder. The work contracted for consists of constructing the embankment
of the main dam, about 2,640 feet long, about 170 feet high above the original river

bed and about 150 feet above the foundations and core wall built under previous
contracts. The main embankment will be constructed bj^ the full-hydraulic

method. The upstream face will be protected against wave action by broken
stone and riprap, and the downstream face against erosion by soil dressing. The
work will include the main spillway easterly of the dam and the auxiliary spillway

westerly of the dam, also the ultimate plugging of the stream control tunnel and
control works connected therewith.

Work was commenced September 8 by the clearing of an area just north of the

east end of the dam for the contractor's plant buildings, construction of which was
started immediately. By November 14, 31 acres had been cleared, including

areas for access roads. Commencing September 16, the contractor cleaned off

the ledge in the east abutment and practically completed cleaning off and remov-
ing unsound ledge from the west abutment of the dam. Suitable materials from
these operations were placed as riprap on the upstream cofferdam and the bal-

ance wasted in filling the abandoned river bed below the dam. To complete
the concrete blankets on the ledge abutments, the contractor used the aggregate
washing and batching plant used by the previous contractor on the caisson core

wall. The aggregate was batched by weight into trucks each loaded with two
batches and carried to a one-cubic yard concrete mixer.

In the west abutment the first concrete was placed October 24. A mixer was
set on the upstream side of the cut and discharged first into a system of chutes
through which the concrete was pushed to the forms. As the work progressed
higher, a crane was used to handle a bottom-dump bucket from the mixer into

the forms. By the end of the year, the concrete blanket had been completed to

elevation 445 and about 800 cubic yards placed.

In the east abutment, where a similar blanket was placed, the concrete for the
lower portion was chuted directly from the mixer, and the crane and bucket used
for the higher elevations the same as for the west abutment. Concreting in this

abutment was completed between November 3 and November 13, 476 cubic
yards being placed.

Pipes for grouting the rock under the abutments were left through the con-

crete. Through these pipes holes were drilled 20 feet into the ledge, this work
being in progress at the end of the year. Grouting operations were also commenced
but were shut down for the season, on account of low temperature, on November 18.

The contractor began placing consolidated pervious embankment October 28
in order to complete the shaping up of the foundation beaches in preparation for

the placing of hydraulic fill. The material was taken from the northeast borrow
area. It was excavated partly by caterpillar scraper w^agons and partly by a
drag line loading into bottom-dump wagons. Tlie bulldozers helped spread the
material in approximately 8-inch layers before rolling with a sheep's-foot roller.

Some of the material was consolidated by bulldozing the material into a shallow
depth of water. About 15,000 cubic yards were placed before the end of the year.

Excavation of the extension of the east access road constructed under Contract
38 and of the branch road running northerly therefrom past the spillway weir was
started October 8. About 8,500 cubic yards of earth and 1,900 cubic yards of

ledge were excavated at the end of the year. Material was deposited in the fills

required for the access road between the spillway and the east end of the dam.
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Some of the larg'e boulders and ledge fragments were placed as riprap in the up-
stream cofferdam.

On October 5, grading operations in the auxiliary spillway channel were started

with a caterpillar scraper wagon and the trench excavation for the cut-off wall

was started October 9. By November 30, the channel was roughly graded.

Concreting of the cut-off wall was started October 28, using a one-cubic yard
concrete mixer, and 2,000 cubic yards, or about half of the total, were placed at

the end of the year.

The value of work included in the contract estimates to November 30, the date

of the latest estimate, was $60,339.00, of which 90 per cent was approved for pay-
ment. The contractor's force averaged 104 men for 12 weeks ending November 28,

the maximum being 137 for the week ending November 14. Camp facilities have
not been provided at the work,.

The contractor's plant just upstream from the dam, on the knoll east of the old

Enfield-Bondsville road, consists of a combined repair shop and stockroom, a

blacksmith's shop, a combined engineer's office and first-aid building, an adminis-

trative office, an oil shed, a carpenter's and electrician's shop, a rigger's building,

a canteen, two 15,000-gallon tanks for the storage of gasoline and fuel oil, a cement
shed and the aggregate plant built for the work on Contract 38. To secure a

supply of drinking water, the contractor dug a well 45 feet deep about 500 feet

upstream from the center line of the dam. Work was in progress on the construc-

tion of plant to be used in the hydraulic work during the coming season.

Contract 53. — Bids were opened April 24, for constructing the head house at

Shaft 9 of Quabbin Aqueduct in the Town of Barre. Two bids were received,

for $9,300.00 and $9,354.00. The contract was executed May 7 with The English

Construction Company, Inc., Lowell, Mass., the low bidder.

This head house is a masonry building, constructed on foundations already built

under the previous tunnel contract, numbered 20. It will house a hoist which
will provide access to the tunnel through the shaft. The shaft also contains a

ladder and platforms every 30 feet. The first stone was delivered May 24, laying

the base course started June 25, and the stonework was completed September 4.

The placing of tile for the inside walls was started June 30 and completed Septem-

ber 19. Structural steel was delivered July 14 and erected from July 20 to October

2. Roof slabs were placed October 5 and 6. Mortar protection of the steel roof

beams was completed November 18 and slate roofing November 21. The entire

contract was practically completed at the end of the year.

The value of work included in contract estimates to October 15, the date of the

latest estimate, was $7,812.00, of which 90 per cent was approved for payment.
The contractor worked intermittently and his force averaged about 3 men during

the active periods.

Contract 51^.. — Bids were opened May 7, for the construction of 1.83 miles of

road in the towns of Dana and Petersham. This new highway is in the vicinity

of Nichewaug and connects existing state and county highways on the north and
south, providing an excellent route east of the reservoir connecting Gilbertville

and Ware on the south with Petersham and Athol on the north. Fourteen bids

were received, ranging from $68,040.00 to $100,576.00. The contract was exe-

cuted May 22 with Carlo Bianchi & Company, Inc., Framingham, Mass., the low
bidder.

This highway is 30 feet wide with a 24-foot hard surface consisting of a 2-inch

thickness of gravel mixed in place with refined tar on a gravel base varying in

thickness from 6 to 16 inches, the minimum thickness being used only in locations

with a natural gravel of good quality below the subgrade. Three-foot gravel

shoulders were constructed adjacent to the tar surface. Three reinforced con-

crete culverts were constructed, the two largest being 18 feet by 10 feet at and
near the crossing of the East Branch of the Swift River. In constructing the

surface, bank-run gravel containing stones with a maximum dimension of 13^ inches

was spread for a 2-inch thickness after compaction on the base course of gravel

which had previously been fine graded. Shoulders adjacent to the surface had
also been brought to finished grade. Tar at a temperature of 150 deg. F. was ap-

plied at the rate of one-third gallon per square yard by a distributor at a pressure

of slightly over 30 pounds per square inch. A mixer was then drawn by a five-ton



Contract 52.— Foundation GracUng in Preparation tor Construction of

Main Dam Embankment by Hydraulic Sluicing.

QuABBiN Park Cemetery.— Looking Northwest Along Oak Way.
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truck through the tar-treated gravel about three times or until the material was
uniformly coated with tar. The mixer consisted of a series of steel bands twisted

to a spiral shape and mounted on a steel frame 8 feet wide on steel runners. The
effect was first to loosen the ground surface course and then to turn the mixture of

tar and gravel about six times on each trip. A second application of tar was then

made at the rate of one-third gallon per square yard, thoroughly mixed in place

as before. The rate of application of tar was slightly increased in a few locations

where the gravel contained fewer stones. The 2-inch surface course was then

graded and rolled, care being taken not to cause cracking by excessive rolling.

After 10 days to 2 weeks, a seal coat of tar was applied at the rate of one-third

gallon per square yard covered with a sufficient layer of sand and dragged with a

brush drag until the sand and tar were thoroughly mixed and uniformly distributed.

Berm ditches were excavated where necessary to protect excavated slopes from
erosion. Loam berms were constructed on the shoulders of fills in locations where
excessive erosion might be expected. The slopes of all cuts and of some fills were

loamed and seeded. Work was practically completed November 17.

The value of work included in contract estimates to November 16, the date of

the latest estimate was $62,656.32, of which 85 per cent was included for pay-

ment. The contractor's office averaged 42 men for the period of 20 weeks ending

October 24, after which time the force was greatly reduced. The maximum was
71 men for the week ending August 29.

The principal items of plant were as follows:

2 IJ^-cu. yd. shovels, gasoline and air driven
2 Bulldozers
1 Air compressor, 210 cu. ft. per min. capacity
1 12-ton road roller

1 Road grader
5 5-ton trucks (average)
Miscellaneous portable concreting plant and pumps

The total work done and materials furnished to date under the principal items

of Contract 54 are as follows:

Roadway earth excavation
Ledge excavation ....
Ordinary borrow ....
Plain cement concrete masonry (l-2}^-5)
Reinforced cement concrete masonry (1-2-4)
Bituminous material .

Gravel borrow ....
Sand borrow ....
Fine grading, rolling and finishing

Reinforcement for cement concrete structures
Cable guard rail

Trench excavation
Clearing and grubbing
Loam borrow
Seeding and grassing .

Gravel mixed in place, surface course
Plain cement concrete masonry for bridges (Class C)
Reinforced cement concrete masonry for bridges (Class B)

27,070 cu. yds.
1,445 " "

23,045 " "
90 " "

65 " "
31,050 gals.

16,615 cu. yds.
345 " "

72,680
52,835
6,915
1,545
15.4

4,580 '

4.1
1,540
270
325

lbs.

. lin. ft.

cu. yds.
acres

I cu. yds.
acres

I cu. yds.

Contract 55. — Bids were opened May 21, for the construction of 4.34 miles of

state highway in the Town of Petersham. Six bids were received, ranging from
$251,955.25 to $307,315.00. The contract was executed June 23 with Arute
Bros., Inc., Bridgewater, Mass., the low bidder.

This contract includes the portion in Worcester County of a new state high-

way located northerly of the reservoir site and connecting Petersham on the east

with the Daniel Shays Highway on the west. This highway is 30 feet wide and
consists of a bituminous macadam surface course 24 feet wide and 2]/2 inches thick

on a broken stone base course 4 inches thick, placed on a sub-base of gravel 12

inches thick. The surface course was treated with asphalt applied at 350 deg. F. at

a pressure of about 50 pounds per square inch and a total rate of 2^ gallons per

square yard of surface. Standard methods of constructing this surface, described

in previous reports, were used throughout. Three-foot gravel shoulders were
constructed adjacent to the surface. Peat was excavated and replaced with suit-

able material where necessary, a maximum depth of 10 feet being encountered. One
reinforced concrete culvert 8 feet by 6 feet was constructed at the crossing of the

east branch of Fever Brook. Berm ditches were excavated where necessary to
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protect excavated slopes from erosion. Loam berms were constructed and seeded
on the shoulders in locations where excessive erosion might be expected. Stone
paving, riprap and cobble gutters treated with asphalt were constructed where
needed. A few stonefill drains were placed in excavated slopes where ground
water might be expected to cause slides. The slopes of all cuts and of some fills

were loamed and seeded at the end of the year. The work was practically com-
pleted, except for a portion of the cable guard rail.

The value of work included in contract estimates to November 15, the date of

the latest estimate, was $208,242.59, of which $99,172.50, covering mainly sur-

facing items and guard rail, was assumed by the Department of Public Works and
the remainder, $109,070.09, by the Commission. Eighty-five per cent of the

estimate was approved for payment. The contractor's force averaged 75 men for

a period of 23 weeks ending November 30, the maximum being 144 for the week
ending August 22.

The principal items of plant were as follows:

2 15-^-cu. yd. shovels, Diesel driven
3 IJ^-cu. yd. shovels, gasoline driven
1 5^-cu. yd. excavator
6 Bulldozers
3 Air compressors, total capacity 330 cu. ft. per min.
1 Power grader
1 Truck crane, 5^-cu. yd. clamshell
4 12-ton road rollers

12 Trucks (average)
Miscellaneous portable concreting plant.

The total work done and materials furnished to date under the principal items of

Contract 55 are as follows

:

Roadway earth excavation .

Ledge excavation ....
Ordinary borrow ....
Plain cement concrete masonry (l-2J^-5)
Reinforced cement concrete masonry (1-2-4)
Broken stone .....
Bituminous material ....
Gravel borrow .....
Sand borrow .....
Fine grading .....
Reinforcement for cement concrete structures
Highway guard rail ....
Trench excavation ....
Clearing and grubbing
Loam borrow .....
Seeding and grassing ....
Peat excavation ....

73,000
.5.800

60,000
155
80

26,050
142,100
30,500
1,700

128,000
3,950
12,370
4,400

35
9,000

13
7,500

cu, yds.

gals,

cu. yds.

lbs.

lin. ft.

cu. yds.
acres
cu. yds.
acres
cu. yds.

Contract 57. — Bids were opened July 2, for the construction of 3.65 miles of

state highway in the Town of New Salem. Six bids were received, ranging from
$161,109.50 to $188,359.00. The contract was executed September 1 with John
lafoUa Construction Co., Dedham, Mass., the low bidder.

This contract is for the westerly portion, in Franklin County, of the state high-

way northerly of the reservoir site, extending from Petersham to the Daniel Shays
Highway. This is an extension of the highway in Worcester County constructed

under Contract 55. Alternate bids were submitted on two types of surfacing,

bituminous macadam and penolithic. The lowest bid was for penolithic surfacing,

and in compliance with the request of the Department of Public Works this bid

was accepted. With the exception of the surfacing, the same specifications apply
as in the case of Contract 55, previously described.

Clearing and grubbing were begun September 1 and have been completed.

Excavation is practically completed and the work on grading and drainage is in

progress. At one point peat was excavated to a maximum depth of 11 feet. Two
reinforced concrete culverts were constructed, the larger being 8 feet by 6 feet on
the outlet from Hacker Pond.
The value of w^ork included in contract estimates to November 27, the date of

the latest estimate, was $32,130.20, of which 85 per cent was approved for payment.
The contractor's force averaged 36 men for 13 weeks ending November 30, the

maximum being 49 for the weeks ending October 10 and October 31.
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The principal items of plant were as follo-ws:

3 IJ^-cu. yd. shovels
1 Truck crane, IJ^-cu. yd. clamshell
3 Bulldozers
3 14-ton road rollers, gasoline driven
3 Air compressors, total capacity 470 cu. ft. per min.
2 Power graders
6 Trucks (average)
Miscellaneous portable concreting plant and pumps

The total work done and materials furnished to date under the principal items of

Contract 57 are as follows:

Roadway earth excavation....
Ledge excavation .....
Ordinary borrow .....
Plain cement concrete masonry (1-23^-5)
Reinforced cement concrete masonry (1-2-4)

Reinforcement for cement concrete structures
Clearing and grubbing ....
Peat excavation .....

52,000 cu. yds.
2,500 "

5,500 "

8 "

90
"

5,300 "

27.5 acres
8,500 cu. yds.

List of Drawings and Tables Appended Hereto
Location of Real Estate Acquired for Quabbin Reservoir.

Takings of Real Estate and Water Rights.

Status of Contracts Completed between November 30, 1935, and November 30, 1936; and in force on
November 30, 1936.

Canvass of Bids; Contract 51.

Canvass of Bids; Contract 52.

Canvass of Bids; Contract 54.

Canvass of Bids; Contract 55.

Canvass of Bids: Contract 57.

Hydrograph of the Great Flood of March, 1936, on the Ware and Swift rivers.

Monthly Rainfall at Stations on Ware and Swift watersheds, 1936.

For data on contracts completed prior to November 30, 1935, see sixth to tenth

annual reports, inclusive. A General Plan and Profile of the Present and Proposed

Metropolitan Water Supply was included in the geological report appended to the

1935 annual report.

For summaries of rainfall for years previous to 1936, see 1935 annual report.

Respectfully submitted,

Frank E. Winsor, Chief Engineer.

20 Somerset Street, Boston,. Mass.
January 2, 1937.
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FINANCIAL STATEMENT OF THE METROPOLITAN
DISTRICT WATER SUPPLY COMMISSION

EXPENDITUBES AND DISBURSEMENTS FOR THE FiSCAL YeAR AND PROM JuLY 28,

1926, THE Date of the Appointment of the Commission

New accounts have been opened during the year necessitating transfers from
old accounts.

General Overhead

Administration, Commissioners' Office:

Salaries, Commissioners
Salaries, Clerical .

General Legal Expense
Furniture and Fixtures

Engineering Instruments
Rent and Upkeep
Automobile Purchase .

Automobile Maintenance
Miscellaneous Expense (undistributed)

Advertising

Printing and Blueprinting

Stationery and Office Supplies

Postage

Total Administration, Commissioners' Office

Engineering, Headquarters' Office:

Salaries, Engineering
Salaries, Clerical

General Consultant Expense
General Legal Expense ....
Furniture and Fixtures ....
Laboratory Equipment ....
Laboratory Supplies . . . .

Rental of Equipment . . . . .

Engineering Instruments ....
Rent and Upkeep of Boston Office .

Rent and Upkeep of Springfield Laboratory
Automobile Purchase
Automobile Maintenance ....
Special Experiments
Miscellaneous Expense (undistributed) .

Printing and Blueprinting

Stationery and Office Supplies

Postage

Total Engineering, Headquarters' Office

Unassigned :

Unassigned Supplies and Equipment

Total Unassigned ....

Year ending
Nov. 30,
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DiSTEIBUTION OF GENERAL OVERHEAD
Administration, Commissioners' Office:

Wachusett-Coldbrook Tunnel ....
Coldbrook-Smft Tunnel
Quabbin Reservoir

Main Dam
Beaver Brook Dike
Southern Sudbury Emergency Supply .

Metropolitan System — General
(Expenditures under Chapter No. 48)

Cochituate Supply
(Expenditures under Chapter No. 18)

Total Administration, Commissioners' Office

Engineering, Headquarters' Office:

Wachusett-Coldbrook Tunnel . . . .

Coldbrook-Swift Tunnel . . .

Quabbin Reservoir
Main Dam
Beaver Brook Dike
Southern Sudbury Emergency Supply
Metropolitan System — General

(Expenditures under Chapter No. 48)
Cochituate Supply

(Expenditures under Chapter No. 18)

27
Year ending
Nov. 30
1936

^ERHEAD
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Printing and Blueprinting

Purchases and Settlements

Taxes
Maintenance of Eeal Estate

Police Protection, Labor .

Fire Protection, Equipment
Miscellaneous Expense

Special Agents, Salaries

Furniture and Fixtures .

Automobile Purchase
Automobile Maintenance
Miscellaneous Expense (undistributed)

Printing and Blueprinting

Stationery and Office Supplies .

Postage

Total Real Estate

Wabe Watershed Protection :

Salaries, Engineering and Clerical .

Legal and Expert Expense
Consultant Expense
Labor
Engineering Instruments ....
Furniture and Fixtures . •

Completed Contract No. 27

Completed Contract No. 39

Automobile Purchase
Automobile Maintenance ....
Special Experiments
Miscellaneous Expense (undistributed) .

Printing and Blueprinting

Stationery and Office Supplies

Advertising

Postage
Installed Equipment
Purchases and Settlements

Taxes
Maintenance of Real Estate

Purchase and Planting of Trees and Shrubbery

Special Agents, Salaries ....
Rent and Upkeep
Automobile Purchase ....
Autom.obile Maintenance
Miscellaneous Expense (undistributed)

Printing and Blueprinting .

Stationery and Office Supplies .

Postage
Police Protection, Labor ....
Fire Protection, Equipment
Rutland-Holden Sewer, Maintaining, Clean

ing and Repairing

State Sanatorium Branch
13. S. Vet. Hospital Branch .

Trunk Sewer, except Branches
Use of City of Worcester's Sewerage System

for Disposal of Sewage from Rutland-

Holden Sewer

Total Ware Watershed Protection
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Year ending
Nov. 30,
1936
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32
Year ending

Nov. 30,
1936

Labor
Miscellaneous Expense

Police Protection, Labor
Special Agents, Salaries

Equipment
Automobile Purchase
Automobile Maintenance
Miscellaneous Expense (undistributed)

Printing and Blueprinting .

Stationery and Office Supplies

Postage .

Renting Agents, Salaries

Legal Expense .

Furniture and Fixtures

Automobile Purchase
Automobile Maintenance
Labor ....
Miscellaneous Expense (undistributed)

Printing and Blueprinting .

Stationery and Office Supplies

Postage
Payments to Towns .

Sub Total Real Estate — Except Board
of Referees and Jury Trial

Real Estate — Board of Referees :

Salaries of Referees

Salaries, Engineering and Clerical

Legal Expense ....
Consultant Expense .

Expert and other Witness Expense
Expenses of Board of Referees .

Miscellaneous Expense

325.23

50.36

180.00

2,460.00

0.00

0.00

439.70

187.29

0.00

3.27

0.00

2,820.00

60.00

0.00

524.95

116.80

21.50

277.98

0.00

2.00

55.20

3,000.00

P.D. 147
Total to
Nov. 30,
1936

$1,035.93
221.38
194.00

20,486.00

118.33

1,540.31

3,493.00

1,434.32

52.72

13.68

17.07

23,708.10

120.00

29.29

524.95

116.80

21.50

889.01

18.62

37.16

184.79

17,500.00

Sub Total Real Estate — Board of Referees

Real Estate — Jury Trial:
Salaries, Engineering and Clerical .

Legal Expense
Miscellaneous Expense ....
Payments under Certificates of Judgment

Sub Total Real Estate
Total Real Estate

Jury Trial

QuABBiN Reservoir Damages:
Salaries, Engineering ....
Legal and Expert Expense
Board of Referees ....
Consultant Expense ....
Miscellaneous Expense (undistributed)

Printing and Blueprinting

Purchases and Settlements

Total Quabbin Reservoir Damages

$335,201.26
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Swift Diversion Damages — Except Jury Trial:
Salaries, Engineering and Clerical .

Legal and Expert Expense ....
Consultant Expense
Labor
Furniture and Fixtures .....
Laboratory Equipment
Laboratory Supplies

Engineering Instruments
Rent and Upkeep . . . . .

Rental of Equipment
Automobile Purchase . . .

Automobile Maintenance . .

Contracts for Investigations and Surveys
Materials of Construction
Miscellaneous Expense (undistributed) .

Printing and Blueprinting ....
Stationery and Office Supplies

Purchases and Settlements . . .

Sub Total Swift Diversion Damages —
Except Jury Trial

33

Swift Diversion Damages — Jury Trial
Salaries, Engineering and Clerical .

Legal and Expert Expense
Consultant Expense ....
Automobile Maintenance .

Miscellaneous Expense (undistributed)

Printing and Blueprinting

Stationery and Office Supplies
Postage

Payments under Certificates of Judgment

Sub Total Swift Diversion Damages —
Jury Trial

Total Swift Diversion Damages

QuABBEN Reservoir — Cemeteries
QuABBiN Park Cemetery Construction:

Salaries, Engineering and Clerical .

Legal and Expert Expense ....
Consultant Expense
(Construction) Labor
Tools and Equipment
Automobile Purchase ......
Automobile Maintenance . .

Rental of Equipment
Purchases and Settlements ....
Construction Materials
Purchase and Planting of Trees and Shrubbery
Receiving Vault
Water Supply System . . . .

Maintenance of Grounds . . . . . .

Miscellaneous Expense (undistributed) .

Printing and Blueprinting ....
Stationery and Office Supplies .

Completed Contract No. 34 . .

Sub Total Quabbin Park Cemetery
Construction

Year ending
Nov. 30,
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teby:
Salaries, Engineering and Clerical .

Tools and Equipment
Automobile Purchase ....
Automobile Maintenance .

Removal and Reinterment of Bodies
Removal and Resetting of Monuments
Miscellaneous Expense
Rental of Equipment ....

Year ending
Nov. 30,

1936
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Medical Supplies
Medical Services .

Fire Protection, Equipment
Miscellaneous .

Labor ....
Legal Expense

Year ending
Nov. 30,

1936
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General Overhead:
Administration
Engineering .

Total General Overhead

Year ending
Nov. 30,

1936

Qtjabbin Reservoir Main Dam

$13,049.99

41,527.75

P.D. 147
Total to
Nov. 30,

1936

$36,725.88
129,060.86

$54,577.74 $165,786.74

Engineering:
Salaries, Engineering and Clerical . . . $54,376.62 $172,331.63
Consultant Expense 564.28 5,718.54
Labor 4,283.30 15,116.93
Furniture and Fixtures 79.57 210.51

Laboratory Equipment 0.00 453.77

Rental of Equipment . . . . . . 0.00 1,202.25

Engineering Instruments . . . . . 214.05 630.54

Rent and Upkeep 351.01 1,054.25

Automobile Purchase 0.00 1,495.00

Automobile Maintenance . . . . . 1,100.27 4,106.27

Contracts for Investigations and Surveys . 3,274.60 61,895.52

Office Buildings ....... 0.00 578.39
Special Experiments 189.90 1,790.79

Water Supply System 0.00 20.00

Miscellaneous Expense (undistributed) . . 644.67 12,070.15

Printing and Blueprinting 1,028.92 1,727.03

Stationery and Office Supplies . . . 349.82 960.26
Postage 44.09 96.57

Total Engineering . . . . . $66,501.10 $281,458.40

Permanent Construction — Construction Contracts:
Completed Contracts Nos. 30, 32 and 36 . $0.00

Contract No. 38, Constructing a Core Wall to

Sound Rock at Main Dam .... 566,351.61

Contract No. 52, Constructing Embankment
at Main Dam 54,305.10

Total Contracts . . . . . . $620,656.71

Permanent Construction — Except Construction Contracts:
Labor $120.00

Installed Equipment 0.00

Temporary Equipment 0.00

Miscellaneous Expense . . . . . 391.19

Total $511.19

Total Quabbin Reservoir Main Dam . $742,246.74

$804,913.52

1,485,997.71

54,305.10

^2,345,216.33

$3,573.70

3,253.00

4,213.39

12,489.69

$23,529.78
J,815,991.25

Quabbin Reservoir Beaver Brook Dike
General Overhead :

Administration $2,456.47 $27,156.85

Engineering . . . . . . . . 7,534.14 100,419.03

Total General Overhead $9,990.61 $127,575.88
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Engineeking :

Salaries, Engineering and Clerical .

Consultant Expense
Labor
Furniture and Fixtures ....
Laboratory Equipment ....
Rental of Equipment
Engineering Instruments ....
Rent and Upkeep
Automobile Purchase
Automobile Maintenance ....
Contracts for Investigations and Surveys
Special Experiments
Miscellaneous Expense (undistributed) .

Printing and Blueprinting

Stationery and Office Supplies

Advertising . . . . .

Postage

Year ending
Nov. 30,

1936
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Year ending Total to
Nov. 30, Nov. 30,

1936 1936

Metbopolitan System — General — Investigation Relative to Improving
Distribution System and Preventing Pollution of Sources

OF Supply of Metropolitan Water District
(Expenditures under Chapter 48, Resolves of 1936)

General Overhead :

Administration . $1,224.66 $1,224.66

Engineering . 3,233.45 3,233.45

Total General Overhead . . . . $4,458.11 $4,458.11

Engineering:
Salaries, Enigneering and Clerical ... $886.80 $886.80
Miscellaneous Expense 3.70 3.70

Total Engineering $890.50 $890.50
Total Metropolitan System — General . $5,348.61 $5,348.61

Southern Sudbury Emergency Supply
General Overhead: $0.00 $42,098.25

Engineering: 0.00 44,235.07

Real Estate: 0.00 30,553.18

Southern Sudbury Diversion Damages . . 0.00 50,752.66
Permanent Construction — Consturction

Contracts ........ 0.00 458,957.30

Permanent Construction — Except Construc-
tion Contracts 0.00 11,937.37

Total Southern Sudbury Emergency Supply $0.00 $638,533.83

Summary
Wachusett-Coldbrook Tunnel, Ware Supply . . $603,694.00 $13,720,640.91

Special Investigation — Pollution of Ware and
Quinapoxet Watersheds 0.00' 1,995.99

Wachusett Watershed Protection .... 2,433.92 4,873.10

Coldbrook- Swift Tunnel 26,005.56 5,322,342.84

Quabbin Reservoir Except Main Dam and Dike . 2,658,192.98 13,310,463.89

Quabbin Reservoir Main Dam 742,246.74 2,815,991.25

Quabbin Reservoir Beaver Brook Dike . . . 797,898.51 2,491,983.66

Southern Sudbury Emergency Supply . . . 0.00 638,533.83

Cochituate Supply, Chapter 18 .... 12,199.81 12,199.81

Metropolitan System, General, Chapter 48 . . 5,348.61 5,348.61

Unassigned -535.81 421.15

Grand Total $4,847,484)32 $38,324,795.04

Receipts from Rents, Sales, etc.

Sales . $78,217.17 $261,139.18

Rents 43,094.98 394,970.^3

Miscellaneous 234\54 102,866i27

Total Receipts $121,546.69 $758,975.78
Financial Statement Verified 3-2-37 (J.D.M)

Approved: GEO. E. MURPHY, Comptroller.
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COMMONWEALTH OF MASSACHUSETTS
METR. DISTC. WATER SUPPLY COMM.

CONTRACT 54
FOllCONSTOUCTIOM OF A HIGHWAY IN THE TOWNS

OF DANA AND PETERSHAM
, W06CE5TER COUNTY,

MASSACHUSETTS-

• 1

:orlo Bionchi i
Compony, Inc,

Frominqhom, Mass.

MonoPQndoIf

Inc, Needhom Hei

3
Ojrrpon Bayer ond Mi

"
" jt.CoJnclOPMlwIi/SI

CANVASS OF BIDS FOR CONTRACT 54 OPENE.D MAY T. 1936

IF Construction 0)Jnc

510 Acuslinet Ay«.

New Bedford. Mass.

R.H, Newell Co,

Ux bridge,

Mass.

Lawton Construction

Co, 79 Lenox Ave,

Proyidence. R I.

Frank. J. Slilelds Inc.

BoxaOZ.Soutlibridge,

J J. Callotion

119 Pork Street

West Boxburu, Mass.

G. Rossfi^Son, inc.,

10 Oxford Street

Leominster. Mass.

Ketlelier Corporo-

tion. Turners Falls.

Worner Bros. 4
Goodwin, Inc,

Sunderland, Mosi,

I

John A GaffejlSon

19 James Street,

Hedford
. Iitass

13

B.Perini 4 Sons.lne

Framingtlam,

^
Dts (Quantity Un

Soodmru Eorih hcavahon
bridge ucc^ation
ledee hnrBfion
Ordtr?ort/ dorram
"' 7 Cemsnf Concrefe ihsMrf//hH'Sl

15 000

Smf Cement Concreh Uiuwiry (l-t-4]
hifmimuj Material
W'^mrified Chji Pipe

\

I!' Vilnfiid Clou Pipe

U' tteinforced Cujcrefe Pipe

1S\ Reinforced Concrete Pipe
U Hiinforced Concrete Pipe

Wooden Coard Roil

Mone Filling

Sounds. Delirered and Set

SO Oi.Yd
30 000 Gal

100 Lin.Fl.

PmcE

.33 d ISO.

.90 130.

S3 SIS.

.IS lOOBO.
7. I TOO.

7.
'^

I 360.
.Il\ 3 600.

1500.
1400.
SOOO.
10400.
I too.

t 500.

n 100.
I 500

.35' S 750.

3. I 2 100.

1.50' 3 ISO.
.30, It 000.

30\ 7 500.
UA I 750.

t.Off: SOOO
.30' I! 000.

tstsst

10 000.

I 100.

I 000.
16 000.

II ISO
I too.

I US.
1.50

Amoi Amount

.30 7 500."
I OSO
SOOO

JO n ooo

I

/ 500

.tS II ISO
t. 1 100.
1.15' 3 115.
.341 13 eoo.

I too.

40 10 000
2.50' I 750
1.50' 3 750.
.30', I! 000

II.

300.
I 300.

525.

.30' $500.
ISO. I 750.

2Sa (150
.73 n soo

13, 1300
II. HSO.

.It 3600

PtticE Amount

7ji II 750

1.3^ 665.

•cept fremea i Grates

'tails, kmored S dSmll

mill e'Pipe Lin.n.

.J/j 5250
I 25 I OOO

15 000

1 000
300

I 000

Uonholesfi/cept Frames $ Crates
ittmber ibeeting
fine Gradina, Pelling and FiniiJjtng

Ca.U
Cu.Yd.

Co. Yd

Co. Yd

Lin. Ft.

loch
1'M.S.U

70 000' Sn Yd

42' (300.
.7! 100.

.15 300

5
1

I

CorroadedMetal Pipe, Pmored and Peloid" ' ImSrr Platfarm
CiiUe Stone Cotter

..
!

lewn Line Posts. Delirered ond Set
6< ;

town Line Potts. Hemortd and Iteset

jf J 9fi0.

1.50 I 650.
10. I 300.

' Coble Coord Sail

i
Irench Excontien

I

Clearing and OroSSing

.45^ 3 240
I 100.

1950 I 300.
I 200.
SIOO.

3140.
I too
I S2S.

J 240
I 1.00.

I 300.

.SS 3 360.
1.50 1650.

CO . 2 600
I. ^ / 200.

I. I lOO
t. 1 300.
I. I 200
.75 I 3S0.

.SS 3 360.
I. I 100.

I 300. 2 600.
600

5 200.

II^Bilaminoas Coated Corru^ ktefol Pipe

16pitammoos Coated Corrog. VetolPtpe

Duwmij Posts

Crarelmied' in-Ptace SorFoce Cauirse

Cleaning Sarrvtf Pits
;

Plain Com. Cone. Masonry for Sridpes. Clots'
C\"

"iiL

300
I en.
SOO.

SteinfCem. Cone Mostnrg for Bridges. Clots 1

t 74 1

li.
I"

6i
$ IS t t7l I

e ooo
I 7S0

hi 1)3.'

ISM
; 7 3S0.

*93 615.''69 94!."
'

' 7/ 632."
* Contract awordeif jtoji 7. 1136 Coniracf eyoci/feif ifllj/ 21.1936

















r— r~tso I— vr>

BO cj o r-i I— i-t i^h<^\j- to
Lov.o U3 ^^^- to o ov3- J-

ir»iJD >.iJ VO V.O J- '-.O VD v^o V£> vo vn r-"\

rH Oj CM (M 1-1

CO K) loo r^

OJ rH CO t\l (M

Q CM O
CM CM^

r^r^r<^r<M^ i^ h<~\

CM VO VO cr>VX)

CM CM r\l CM OJ ajCMKM<"»rO 1^ CVjh^

u^^ ^ irMr> m^
^ ^5 ^ ^ -^ vo

LCN ir\>^ vo ^

J iTvuDUD Lr\ tr^^ J- LrMPv> o in J- J- ir>MD itn

OJ CM r^ CM <M CM J- CM CM M r^CM CM CM CM CM hO

t^OJVX) 60 O O^ O J- CM
r-- CM i-t c^J o U) CM U^CTi IC\ O

t^^ ^JTt^ j-^^j-j-

I rA r<^ t<~\ r^ ro r<~> i^

(^J- K^^ r<~» ho 1^

CTiMCTM— to CPi f<^

HJ3 ^ ViJ

r<^r<~\CM w CM

cr\ r-H CM cr>o
cnco <jd o CO

t^CM CM i-l iH

J- 150 crit~- o
CO o ro h"Mbo

r^ji- ^J-^ ^j-j-^u^

h-5o CO cr>to I— oc o cr\«)

cv r<-\

TO r^

d o U

li S

^^ J- CM CM r^CM CM c\ CM i-^r^ oj CM roK^cxj

V£) U3 VD Lr\V£» 'JD r<~> ir\>-D^-h-r— \jc\^o\.ovo^o
!>,








