
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, 1934, its

NINTH ANNUAL REPORT
I. Organization and Administration

Davis B. Keniston continued during the year as Chairman of the Commission,

and Charles M. Davenport and Thomas D. Lavelle, both of Boston, as Associate

Commissioners. R. Nelson Molt continued as Secretary.

The clerical force of the Commission's office at Boston remained substantially

the same throughout the year. 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 convey-

ancers and other experts were employed as needed. The engineering and clerical

force of the engineering department averaged 165 employees during the year. The
maximum number employed at any one time by contractors on the various con-

struction projects during the year was 597 persons. In addition, a maximum_ of

65 persons were employed on force account by the Commission in the clearing

operations, in the removal of bodies and in miscellaneous work of maintenance.

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 Taxation.

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

Engineer and later as Assistant Chief Engineer, and Walton H. Sears as Mechanical
Engineer.
The field divisions were continued in charge of three division engineers as follows

:

Wachusett-Coldbrook Tunnel Division until November 10 and thereafter the Dam
and Aqueduct Division, William W. Peabody; Coldbrook-Swift Tunnel Division,

Richard R. Bradbury; Quabbin Reservoir Division, N. LeRoy Hammond.
The Commission retained the services of X. H. Goodnough, Inc., as consulting

engineer.

Charles T. Main, of 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 Col-

umbia University continued as consulting geologist. Other consultants were

employed from time to time as needed.

III. Offices

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

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

Boston. The division offices for the Coldbrook-Swift Tunnel section of the Quab-
bin Aqueduct and for the Quabbin Reservoir area continued at Hardwick and
Enfield, respectively. The Holden office was discontinued on November 10, after

the completion of the Rutland-Holden trunk sewer, which finished the construc-

tion work in that district; and the personnel was transferred to the office of the

Dam and Aqueduct Division established in Ware just below the Enfield town line

at the site of the main dam in buildings previously used as field offices during the

construction of the stream control tunnel. The laboratories for water analj^sis

and soil testing were continued at Enfield.

IV. Real Estate and Water Rights

The Commission, for reservoir purposes, has acquired a total of 60,205 acres of

land in the Swift River watershed, and for sanitary protection and construction

purposes in the Ware River watershed a total of 5,591 acres.
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The Board of Referees, appointed under the provisions of Section 5, Chapter
321 of 1927, continued throughout the year with the following personnel: Nathan
P. Avery, Esq., of Holyoke, Chairman, Robert W. King, Esq., of Springfield and
Joseph Wiggin, Esq., of Maiden, the latter being appointed November 30, 1934, to

succeed James H. Healj^, Esq., of Springfield, resigned.

The Commission has, during the year, concluded settlements with one owner of

a water privilege on the Ware River for the diversion of waters of the Ware River
and with four owners of water privileges on the Chicopee and Connecticut Rivers
for all claims for present and future damages caused by the diversion of the Ware
and Swift rivers.

The Commission has reached an agreement with the New York Central Rail-

road and the Boston & Albany Railroad, Lessees, for the purchase of the railroad

property in the area to be submerged and for the abandonment of that part of the
Athol Branch which can no longer be operated, subject to the approval of the
State Department of Public Utilities and the Interstate Commerce Commission.
The agreement included the disposition of the claims of the Western Union Tele-

graph Company and the removal of its lines.

V. Wake River Supply

James J. Coughlan & Sons, Inc., continued under Contract 39 for the construc-

tion of the Rutlancl-Holden trunk sewer. At the end of the year the contract was
practically completed and under the terms of the Commission's agreement with
the City of Worcester for the disposal of sewage to be diverted from the watersheds
of the Ware and Quinapoxet rivers and the watershed of Wachusett Reservoir into

the sewerage system of the city, the city constructed the necessary connecting
link within its own limits. The new system was put into operation November 7.

Agreements are pending with the United States Veterans Administration and the
State Department of Public Health covering the connections of the sewers of their

hospitals in Rutland and the use of the Rutland-Holden trunk sewer for the diver-

sion of the sewage to the Worcester sewerage system.
The temporary chlorinating plant located at the point of disposal of sewage

from the Rutland Prison Camp was discontinued upon the abandonment of this

camp. One other chlorinating plant installed in the upper watershed of the Ware
River was maintained in readiness for operation.

No water was diverted during the year from the Ware River.

VI. Swift River Supply

Real estate and topographic surveys were continued during the year.

The Wenzel and Henoch Construction Company continued under Contract 20
for the construction of the Coldbrook-Swift section of the Quabbin Aqueduct.
The tunnel lining has been continued and about 98% of the 10.4 miles of the tunnel

included in this contract has been lined with concrete.

The West Construction Company continued under Contract 36, for the con-

struction of a core wall to sound rock at the site of the dike of Quabbin Reservoir

in the towns of Enfield and Ware. All 31 caissons were sunk and sealed to sound
bedrock and the open-cut trench across the valley refilled around and over the

caissons with impervious refill. The contract is practicallj^ completed.

The New England Power Company and the Central Massachusetts Electric

Company completed, on February 15, its relocation of power transmission lines

extending across Quabbin Reservoir site

Carlo Bianchi and Company, Inc., V. Barletta Company and John lafolla Con-
struction Company continued under Contracts 41, 43 and 44, for the construction

of the new highway west of the reservoir site about 21 miles long from Belchertown

to a point on the road between North Dana and Orange just north of the Orange
town line. At the end of the year the highway was practically completed and,

except for its central portion built under Contract 43, had been taken over by the

Department of Public Works as a state highway, November 20.

Contract 45 was awarded on February 6, to B. Perini & Sons, Inc., Framingham,
Mass., for exploration by shovel cuts of borrow areas for the construction of the

main dam and dike. The work was completed on October 22.

Contract 50 was awarded on November 26 to The Arthur A. Johnson Corpora-

tion, for constructing the embankment of the dike of Quabbin Reservoir in the

towns of Belchertown, Enfield and Ware.
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VII. Plans fob Power Development
The engineering force continued its studies of the development of hydroelectric

power at various points on the work. No electric power development is prac-

ticable until the completion of Quabbin Reservoir provides the necessary storage

of water. As soon as such storage is available there will be two points where such

power can be developed. One is at the point where Quabbin Aqueduct tunnel dis-

charges into the upper end of Wachusett Reservoir, the head being due to the

fact that Quabbin Reservoir is 135 feet higher than Wachusett Reser\^oir. The
other point is at the main dam where the requirements of Massachusetts legisla-

tion, and of the War Department in the interest of navigation in the lower Con-
necticut River, require certain specified releases and where, after and not until the

reservoir is completel}^ filled, occasional surplus flood flows also will be available.

Provisions have been made in the design of all structures to permit the future

development of power as soon as Quabbin Reservoir is fllled sufliciently to produce
the necessarj^ head.

In the building already constructed over the outlet at Shaft 1 where Quabbin
Aqueduct discharges into Wachusett Reservoir, space has been provided for the

installation of a hydroelectric generating unit. The shaft underneath has been
lined with heavy steel plate to take the pressure due to the head used in the power
development, and a branch opening from the shaft has been provided with a

flange to take the penstock to the water wheel. At Shaft 2, located about two
miles westerly from the outlet at Shaft 1, an opening has been left in the shaft

lining to provide for the diversion of the Quinapoxet River into Quabbin Aqueduct.
Such a diversion would intercept the flow of the river at the head of the gorge

tlirough which it now discharges into Wachusett Reservoir and would allow the

water to be stored at the higher level in Quabbin Reservoir. This would have
advantages not only from the standpoint of water supply but power development
as well. In the outlet of the stream control tunnel at the main dam a setting has
already been provided in the concrete masonry walls of the discharge channel for a
hj^droelectric generating unit to generate power from the quantities of water
required by law to be released each day from the reservoir at the main dam.
No power can be economically developed at the Ware River intake. There only

flood flows, those in excess of 85 million gallons daily, are available. Any develop-

ment of electric power at this point would, therefore, be limited to periods when
there is high water, and even in such periods the quantities available are inter-

mittent and vary within very wide limits. Upon the completion of Quabbin
Reservoir, however, the draft for water supply will be controlled by gates at the

east or the W^achusett end of Quabbin Aqueduct tunnel so that the tunnel will

become in effect a part of Quabbin Reservoir. The water from the Ware River
diverted into the tunnel can then be stored as required in Quabbin Reservoir and
can be used to generate power at the point of discharge into Wachusett Reservoir.

VIII. Cemeteries

The Commission has continued the assignment of lots in the new Quabbin Park
Cemetery and 493 bodies were removed from the Quabbin Reservoir area during the

year of which 475 have been interred in Quabbin Park Cemetery. To date a

total of 1,912 bodies have been removed from the Quabbin Reservoir area; and
there have been 54 original burials in this cemetery.

IX. Financial

The Commission appends hereto a statement of its expenditures and disburse-

ments for the fiscal year, and from the date of its appointment.

X. Other Reports

The report of the Chief Engineer is herewith presented.

Respectfully submitted,

DAVIS B. KENISTON, Chairman.
CHARLES M. DAVENPORT, Associate Comissioner.

THOMAS D. LAVELLE, Associate Commissioner.

20 Somerset Street, Boston, Mass.
December 27, 1934.
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REPORT OF THE CHIEF ENGINEER
To the Metropolitan District Water Supply Commission.

Gentlemen:—The following is a report of the engineering department for the
year ending November 30, 1934.

Organization
In numbers the engineering organization has been decreased about 4% during

the year.

Karl R. Kennison, Designing Engineer until September 26 and since then As-
sistant Chief Engineer, continued in charge of all studies in connection with the
general plan of the work and the design of structures, preparation of contract
specifications, contract and working drawings.

_
Charles L. Coburn and Stanley M. Dore, Assistant Designing Engineers, con-

tinued their general supervision of the detailed work of the oflEice; and Walton H.
Sears, Mechanical Engineer, continued in charge of the collection of data in con-
nection with mill and water power damages. They have assisted in the prepara-
tion of contract specifications.

Three division engineers continued in charge of field divisions as follows : William
W. Peabody, Wachusett-Coidbrook Tunnel Division until its discontinuance
November 10, and thereafter in charge of the Dam and Aqueduct Division; Richard
R. Bradbury, Coldbrook-Swift Tunnel Division; N. LeRoy Hammond, Quabbin
Reservoir Division.

X. Henry Goodnough, Inc., continued as consulting engineer. Charles T. Main,
consulting engineer of Boston, Dr. Charles P. Berkey, geologist of Columbia Uni-
versity, Arthur A. Shurcliff, landscape architect of Boston, 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
Holden Office, Wachusett-Coidbrook Tunnel Division
West Ware Office, Dam and Aqueduct Division .

Hardwick Office, Coldbrook-Swift Tunnel Division
Enfield Office, Quabbin Reservoir Division .

Total Engineering Force .......... 165 159

The maximum force during the year was 167, during the five weeks ending
August 4, and three weeks ending September 8. The minimum force was 159,

during the five weeks ending November 30. The average force for the year was 165.

Offices

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

Metropolitan District Commission Building at 20 Somerset Street, Boston. The
field office of the Wachusett-Coidbrook Tunnel Division was continued at Wash-
burn Hall, Holden Center, until the practical completion of all construction work
in this division November 10. Thereupon a field office for the Dam and Aqueduct
Division was established in West Ware at the site of the main dam of Quabbin
Reservoir in buildings formerly used as field offices during construction of the
stream control tunnel. The field office of the Coldbrook-Swift Tunnel Division

was continued in the brick building formerly used as a school at Hardwick Center.

The field office of the Quabbin Reservoir Division was continued in the property
of the Commonwealth formerly known as the Frances W. Chandler house on
Quabbin Road, and 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.

Headquarters Office

Summary of the Year's Work
Real Estate. — Reports and recommendations with respect to the purchase of

real estate in the Quabbin Reservoir area were submitted to the Commission during
the year covering 4,223 acres, making a total reported on to date of 75,233 acres.

Nov. 30,
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The gaging station on the Chicopee River at the Red Bridge plant of the Lud-
low Manufacturing Associates was continued in cooperation with that company.
The gaging station on the Swift River at Bondsville was continued in coopera-

tion with the Otis Compam^
A recording station was established on the Swift River above the intake to the

stream control tunnel at the main dam site and measurements were made to es-

tablish the rating curve.

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.
In connection with the examination of the waters of the Ware, Swift and Chic-

opee rivers, observations of flow were continued from time to time and additional
temporary gaging stations established as required and data for the use of con-
sultants and experts were prepared.

Ware River Diversion

There was no diversion of Ware River water into Wachusett Reservoir. In the
period June 15 to October 15, inclusive, in conformity with the requirements of

the War Department, no water was diverted. At other times, the daily flow in

the river was frequently'' sufficient to permit diversion, but no diversion was made
because of the present inadequacy of storage capacity in the reservoirs of the
District.

Sewage Diversion from Ware River Watershed

The Rutland-Holden Sewer was put in operation November 7. From November
7 to 30, inclusive, 1,709,000 gallons of sewage were received from the U. S. Vet-
erans Hospital and 2,953,500 gallons discharged into the sewerage system of the
City of Worcester.

Design of Structures

Shaft 9. — Designs were continued for a head house at the top of Shaft 9 and
an access road from the main highway.

Shaft 11A. — Designs were made for an outlet shaft 5,646 feet west of Shaft 11

at a point where the tunnel passes beneath the future shore line of Quabbin Reser-
voir. Flood flows from the Ware River can be discharged through this outlet

shaft into a small arm of the future reservoir south of Pottapaug Pond on the east

branch of the Swift River. Provisions will be made for one-way shutters or so-

called tide gates at both Shafts UA and 12. Those at Shaft UA will allow the
water from the AVare to be discharged from the tunnel near the surface of the
reservoir and prevent a flow in the reverse direction from the reservoir into the
tunnel at this point. Those at Shaft 12 will allow the draft from the reservoir to

enter the tunnel and also prevent the water from the Ware from being discharged

into the reservoir at this point. These devices were designed to secure the benefit

of longtime storage for all the water drawn from Quabbin Reservoir to Wachusett
Reservoir through the aqueduct, and to discharge the, at times, highly colored

water diverted from the Ware River, into the reservoir at a point remote from the

intake at Shaft 12. The distance between these two shafts, measured along the

shortest line of travel through the reservoir, is about three miles. The design of

Shaft llA includes provision for the venting of air, as in the case of all other shafts.

East Branch Baffle. — Studies were made which indicate the desirability of

building a baffle across the East Branch of the Swift River near the outlet of

Walker Mill Pond which would divert the entire flow of the East Branch northerly

along the east side of a large island to enter the main body of the reservoir about
4 miles northerly from the intake at Shaft 12. By the construction of such a
baflfle the water from the East Branch, which is the largest feeder of the reservoir,

and from the Ware would obtain the very important benefit of longer storage, the

former having a travel through the reservoir of 13 miles and the latter of 11 miles,

the increased travel being 8 miles in each case.

Shaft 12. Swift River Intake.— Studies were continued of the requirements of

a head house and a service building and of grading at the intake. Studies were
made of one-way shutters designed to permit the drawing of water into the tunnel

from any desired level and to prevent discharge into the reservoir of water diverted
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from the Ware. Studies were made of a channel to be excavated to the low level

intake from the present Quabbin Lake on the east branch of the Swift River.

Pumping Ground Water. — Studies were continued of the permeability of founda-

tion materials at both the dike site and the main dam site, particularly the latter.

Designs were made for two additional exploratory^ caissons on the line of the pro-

posed caisson core wall at the main dam. These designs included pumping plants

in the Avorking chambers of these caissons which were sunk and sealed to ledge

under Contract 36; weir boxes for the collection and measurement of this pumpage
and also that from the preliminary exploratory caisson sunk under Contract 32;

and a 2-i-inch steel pipe line from the weir boxes, a distance of about 1,000 feet,

to the river at a point above the intake to the approach channel of the stream

control tunnel.

The old river bed was made dry for the entire distance of 2,300 feet between
cofferdams commencing December 21, 1933. The pumpage of about 2,200 gallons

per minute from the first exploratory caisson, numbered 20, was supplemented by
pumpage from the working chambers of the two additional exploratory caissons

numbered 7 and 9 from time to time during their sinking. On October 21, the

pumping station was completed at the bottom of one of the additional caissons,

numbered 9, and pumpage from this caisson was commenced at the rate of 1,200

gallons per minute. On November 28, the pumping station at the bottom of the

third caisson, numbered 7, was completed and pumpage commenced from this

caisson at the rate of 3,000 gallons per minute. These two additional exploratory

caissons were put down at practically the deepest point in the rock gorge, and
upon their completion the rate of pumpage from caisson 20 had been reduced to

800 gallons per minute, making a total pumpage of ground water at the main
dam site at the rate of 5,000 gallons per minute which continued until the end of

the year. During the sinking of these additional exploratory caissons, the ground
water level was lowered from 15 feet below the water level in the river to about
35 feet below the river level. After the completion of the two additional pumping
plants, the ground water level has been further reduced in 20 days to about 65

feet below the river level.

At the dike site pumping was continued from the caissons sunk under Contract
36 until November 21.

The work now accomplished at the main dam indicates clearly the feasibility

and economy of lowering the ground water level during the sinking of the caisson

cut-off wall, hereinafter described. The investigations indicate that the perme-
ability of the glacial overburden at the main dam site exceeds that at the dike site

by about 50%.
Caisson Core Wall at Main Dam. — Designs were continued for a concrete core

wall from the original surface to sound rock in the bottom of the valley at the site

of the main dam to be constructed by sinking from the bottom of an open-cut
trench a row of caissons, each 9 feet thick and 45 feet long, in the same manner as

was successfully done under Contract 36 at the site of the dike. The design calls

for 40 caissons including exploratory caissons 7 and 9 sunk during the year under
Contract 36 and caisson 20 previously sunk under Contract 32, or a total of 9 more
than at the dike, where 31 have been sunk. Studies were continued of the econ-
omical depth of open-cut trench to be first excavated before starting the sinking

of caissons and the bottom of the trench in the deepest portion of the valley was
fixed at about 20 feet below the river bottom or about 30 feet below the general

level of the original surface, the remaining distance to ledge being about 90 feet.

Soil Fills. — Studies were made of methods of determining the degree of com-
pacting of rolled soil fills, and a soil penetration needle was designed for field tests

of the impervious refill of the open-cut trench around the top of the caisson core

wall under Contract 36, and used in connection with laboratory tests of the per
cent of moisture in the material.

Shallow Flowage. — Studies were made of the possibility of eliminating certain

areas of fluctuating shallow flowage in the margins of Quabbin Reservoir by the
construction of low dams to maintain the water level.

Studies were also made of the expected general trend of currents in Quabbin
Reservoir and the quality of the water after storage.

Boat House.— Studies were made of locations for a boat house and marine
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railway to take care of future reservoir inspection service under the condition of

fluctuating reservoir level.

Main Dam Spillway. — Studies were continued to determine the best location

for the main spillway of Quabbin Reservoir, and a location was adopted for an

overflow spillway with a crest 400 feet long built on solid ledge in a natural de-

pression between two projecting hilltops east of the dam site. Designs were made
of a channel from this spillway to the river level 150 feet below, the entire drop

being in solid ledge.

Power Development at Main Dam.— Studies were continued of the development

of hydroelectric power at the outlet works downstream from the stream control

tunnel at the main dam. At the outlet of the stream control tunnel a setting has

already been provided in the concrete masonry walls of the discharge channel for a

hydroelectric generating unit to generate power from the water required to be

released from the reservoir.

Tunnel Inspection.— Studies were made of floating equipment to use in inspect-

ing the Quabbin Aqueduct tunnel and of hoists for handling the same at Shafts 4,

9 and 12.

Main Dam and Dike. — Studies were continued and designs made for the em-
bankments of the main dam and dike.

Studies were continued of methods of utilizing existing materials in the con-

struction of embanlcments, resulting in the adoption of the full-hydraulic method
of constructing the dike. For the benefit of prospective bidders for the construc-

tion of the dike embankment, plans were made of layouts for the contractor's

plant: (1) in the case of direct sluicing, mainly from borrow areas northeast of the

dike site; (2) in the case of sluicing from mixing boxes fed by truck haul from
borrow areas on the west side of the valley: and (3) in the case of sluicing from hog
boxes supplied mainly by railroad haul from borrow areas northwest of the dike

site.

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

illustrate the progress of construction was continued.

Office Buildings. — Studies were made of the locations and requirements of per-

manent office and maintenance buildings that will be required after the completion

of the work.
Roads.— Studies were continued of highway relocation at Quabbin Reservoir

and designs were made for access roads to the main dam and to the dike.

Railroad.— Further studies were made of the discontinuance of that portion of

the Athol Branch of the Boston and Albany Railroad which will be affected by the

construction of the Quabbin Reservoir.

Ware River Intake Works. — Designs were made for a reinforced concrete bulk-

head and orifice at the entrance to the 52-inch Venturi meter in the Ware River

intake works to replace an experimental timber bulkhead used to regulate the

water level in the approach to this meter.

Quinapoxei River Diversion. — Studies were continued of the desirability of

diverting into the aqueduct at Shaft 2 the waters of the Quinapoxet River for

storage in Quabbin Reservoir, provision for which was made in the construction

of the shaft. Such diversion has various advantages both from the standpoint

of water supply and power development.

Wachusett-Coldbeook Tunnel Division— Holden Office.

Dam and Aqueduct Division— West Ware Office

The Wachusett-Coldbrook Tunnel Division until November 10, and thereafter

the Dam and Aqueduct Division with the same personnel and with its office at

the main dam in West Ware, continued in charge of all work in connection with

improvements on the Ware River watershed, of the location and construction of

the Rutland-Holden sewer, of the maintenance and operation of the Ware River

intake works at Coldbrook and the Wachusett outlet works at West Boylston, of a

portion of the surveys for highway relocation in the Quabbin Reservoir area, and of

field studies of materials and methods of construction of the main dam and dike.

Office Work

Semi-monthly estimates were prepared for Contract 39 and the final estimate was

well advanced. Monthly estimates and the final estimate were prepared for
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Contract 39.— Rutland-Holden Sewer, Construction in Sheeted Trench.

m
Contract 41.— Looking North at Pelham Center along the New Highway West of

Quabbin Reservoir.
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Contract 45. Additional real estate plans were prepared of miscellaneous property

in the Ware River watershed, final tracings being made of about 1,765 acres.

Record plans were made of the area along the tunnel line and along the watershed

divide. Topographic maps were made of the area along the Quinapoxet River in

the vicinity of Shaft 2. Daily rainfall and temperature records and continuous

records of the flow of the Ware River were kept at the intake building, and daily

rainfall records were kept at West Rutland. The division continued its coopera-

tion with the Enfield office in the studies and preparation of plans for the reloca-

tion of highways at Quabbin Reservoir. Studies were continued of materials,

comparative costs and methods of construction of the proposed main dam and

dike.

Field Work

Topographic surveys were made in the Quinapoxet River valley near Shaft 2

covering about 110 acres, and along the line of the Ware River watershed divide.

At the end of the year about 98% of the divide above the point of diversion had

been surveyed. Lines and grades were given for construction of Contracts 39 and

45. Additional stone bounds were set during the year completely defining the

limits of property and easements acquired by the Commission along the line of the

tunnel. The triangulation system in the Ware River drainage area was extended

and tied to other systems of the United States Coast and Geodetic Survey and of

the State Commission on Waterways and Public Lands.

Monthly inspections and reports were made of conditions found at all shaft

heads along the Wachusett-Coldbrook Tunnel section of Quabbin Aqueduct.

The State Department of Public Health continued its cooperation with this

division in the analysis of samples of water and sewage effluents. The use of the

Rutland Prison Camp and Hospital on the Ware River watershed was discon-

tinued on November 30, 1934, and the chlorinator station for the sewage effluent

from the camp discontinued. The chlorinator station on Mill Brook below the

Rutland State Sanatorium and the Central New England Sanatorium was main-

tained but due to the fact that no water was diverted at the Ware River intake

works it was not operated.
In connection with studies of the method of construction of the proposed main

dam and dike, surveys of top soil and of glacial overburden were made in the

vicinity of both structures.

Operation oj Ware River Intake Works

Operation of the Ware River intake works was continued. No water was
diverted into the tunnel during the year. The tunnel was entered for inspection

through Shaft 8 on December 22, 1933. The steel bulkhead 2,200 feet west of

Shaft 8 continues in excellent condition. The concrete tunnel lining east of the

bulkhead and adjacent to the construction operations under Contract 20 was

found to be clean and in excellent condition.

Miscellaneous Construction

On September 7, the pond back of the diversion dam was drawn down and the

temporary timber bulkhead, which since the commencement of operation of the

works has served to control the water level at the entrance of the 52-inch Venturi

meter, was replaced with reinforced concrete construction. When the meter was
unwatered for these operations the interior was examined and found in excellent

condition. A small labor force was employed on this installation.

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, fflling cellar holes, grading and cleaning up at

the sites of buildings removed from the Ware River watershed and other mis-

cellaneous work. The average number of men employed on force account was 4

and the maximum 6.

Progress of Contracts

Contract 39. Contract 39, for constructing the Rutland-Holden sewer in the

towns of Rutland and Holden, continued in force throughout the year. This

sewer consisting of 10-inch, 12-inch and 16-inch cast-iron pipe extends 9.17 miles

from near the Rutland State Sanatorium in Rutland with a 0.33 mile branch from
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the United States Veterans Hospital, to a connection with the Worcester sewerage

system.
Excavation of the trench was generally made by two 1-cubic yard back diggers,

and a 3^-cubic yard crane where ledge was encountered. The excavation was
completed the latter part of October with practically no sheeting or bracing except

in a length of about 1,430 feet at the easterly end where sheeting was generally

used and single or double sheeting was ordered left in place for a distance of 232

feet and about 360 feet of underdrain was installed. The work was carried on
substantially as described in the report for the previous year.

The Worcester Brook, Asnebumskit Brook and Eagle Lake embankments which
were practicallj^ completed at the beginning of the year were completed and dressed

with soil. Embankments at Dawson, Newell Road and south of Newell Road were
continued to completion. All the embankments were seeded except for small

areas totaling about 3^ of an acre, where because of the lateness of the season,

seeding was omitted from the Contract and will be done next spring.

A total length of 50,865 feet of pipe was laid. The average rate of pipe laying

was about 827 feet per week, the maximum in any one week being 2,340 feet.

Five pipe culverts were constructed. One hundred and ten manholes were con-

structed, making a total of 129.

Measuring station A at the State Sanatorium was completed August 29 ; measur-
ing station B at the United States Veterans Hospital, May 10; and measuring
station C at the Worcester County Line, July 9. At the end of the year the work
was practically completed. On November 7, the physical connections with the

existing sewers of the Rutland State Sanatorium and the United States Veterans

Hospital were completed and the sewer was put in operation.

The value of work included in contract estimates during the year was 1157,-

899.71, or a total to November 15, the date of the latest estimate, of $213,915.46, of

which 90% was approved for payment. The contractor's force averaged 45 men,
the maximum being 67 for the week ending September 15.

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

of Contract 39 are as follows

:

Excavating and refilling trench .





Contract 20. — Quabbin Aqueduct Tunnel, Lining of Transition to Circular

Pressure Section East of Shaft 12.

Contract 36.— Dike Core Wall, Underpinning to Bedrock at the Bottom of

Caisson Number 5.
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The preparation of geologic field notes and specimens for a permanent geologic

record was continued.

Field Work
Lines and grades were given for construction on Contract 20. About 195 acres

of topography were taken along the Ware River and tributaries below the intake,

about 700 acres along the Swift River below the proposed main dam, about 45
acres along the Chicopee River and about SO acres in the vicinity of Shafts 9 and
11A. Soundings were taken in about 500 acres of ponds along these rivers and
about 175 acres of ponds on the watershed above the intake. The watershed
divide of Quabbin Reservoir was located for a distance of about 12 miles. The
State Department of Public Health continued its cooperation in the analysis of

samples of drinking water used in the different contractors' camps. Photographs
of the construction work and of rock formations of geological interest were contin-

ued. Geological investigations in connection with the tunnel construction were
continued to completion. The division also continued its cooperation with the
Enfield office in geological investigations in connection with the dike caisson core

wall, and exploratory caissons at the main dam, under Contract 36. Special

castings for Contract 20 were inspected at the foundry.

Collection of Stream Flow, Water Power and Other Data
Pertinent to Mill and Water Power Damages

The collection of data pertinent to the determination of the water power avail-

able and developed at various plants on the Ware, Swift and Chicopee rivers and
to the determination of flows at various points under varjdng conditions was con-

tinued. Recording stream gaging stations were continued at White Valley and
Ware on the Ware River and at Bircham Bend on the Chicopee River. A record-

ing station was established on the Swift River above the intake to the stream
control tunnel and measurements were made to establish the rating curve.

Miscellaneous hydraulic measurements were made on the watersheds of the
Ware, Swift and Chicopee rivers including observations of water levels under
flood conditions and determinations of the capacities of various ponds.

Investigation of the quality of the water in the Ware, Swift and Chicopee rivers

and tests to determine the quality and quantity of industrial wastes discharged
into the Ware and Swift rivers were made in cooperation with the laboratory at

Enfield, the collection of hydraulic data and in general the collection of samples
for analysis being carried on by this office.

Progress of Contracts

Contract 20. — Contract 20, for the construction of the Coldbrook-Swift Tunnel
section of Quabbin Aqueduct, through the towns of Barre, Hardwick and Green-
wich, continued in force throughout the year. This tunnel extends 10.4 miles

from the end of the completed Wachusett-Coldbrook section to the Swift River
intake in the town of Greenwich.
At the end of the year about 96% of the value of the work was completed. This

included all tunnel excavation and the lining with concrete of about 53,774 feet of

tunnel, a length of about 28,774 feet being lined during the year. A length of

about 1,088 feet of tunnel remains to be lined under this contract. The concrete

mixing plant at the lower intake just outside of the tunnel portal west of Shaft 12

was completed, and a mixing plant was also set up and operated at the top of

Shaft 10. The selection, crushing and screening of tunnel spoil for use as con-

crete aggregates were continued at all shafts. The screening plant at Shaft 10

was destroyed by fire on July 23 but was rebuilt sufficiently to complete the lining

at that point. The screening and crushing plant at Shaft 11 was destroyed by
fire January 2. Concreting was continued with the aggregates on hand until

January 26 when a temporary screening plant was erected and used until the end
of the concreting at this shaft. The tunnel plants for placing of sidewalls, arch
and invert were moved to Shafts 10 and 12 when the lining at Shafts 9 and 11 was
completed.
The aggregate plants built during the year were of the dry-screening type instead

of the washing plants previously used. The arrangement of dragline and grizzly
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was unchanged. From the grizzly a short conveyor belt carried the material to

two rotary screens where it was heated by blasts from oil-burning jets. The fine

material from the first part of the screen passed a blower as it fell and the finest

particles were blown into a large waste pipe, mingled with a stream of water and
carried to setthng basins. The coarser sand was carried by a conveyor belt to

the sand storage pile. Material from the remainder of the screen was carried by
another conveyor belt up an incline, dropped on an inclined screen and washed by
jets of water to remove all fine particles. The stone was then dropped to the stone

aggregate pile and the fines carried off and wasted. Stones too large to pass this

screen were chuted to two supplementary crushers and returned to the circuit.

The different units were separately motor driven.

Cement was received in bulk shipments except that a small quantity of bag
cement was used for completing the invert at the bottom of Shaft 9, for lining

Shaft 12 and for grouting. The aggregates were batched and the "concrete mixed
and dropped down the shaft and placed in the same manner as described in the

report for the previous year, except that two 2-yard mixers were used at Shaft 10

and concrete for the invert was delivered directly in cars hauled up the ramp and
through the arch forms. The average weekly progress in placing concrete lining

from seven tunnel plants for all of the tunnel lining to date was 371 feet per plant.

The maximum in one heading was 705 feet in the week ending March 24 from the

lower intake. The contractor continued to employ local physicians who made
weekly reports on the health of his employees and on the sanitary conditions of

each of his camps and to employ a safety engineer for the improvement of working
conditions in the tunnel.

The value of work included in contract estimates during the year was $562,-

855.06, or a total to November 22, the date of the latest estimate, of $4,604,513.39,

of which $4,444,062.05 was approved for payment.
Shaft 9. — At the beginning of the year the contractor had completed the lining

from this shaft, except a length of 41 feet at the bottom of the shaft which remains

unlined, and except 463 feet of invert which was placed during the latter part of

August. The tunnel lining plant in the west heading was removed and the plant

in the east heading was moved through the tunnel for use in the east heading of

Shaft 10. Commencing July 28 work of drilling vent and grout holes was started.

All necessary grouting was done from September 1 to October 25. The tunnel was
then cleaned. The completion of the lining at the bottom of the shaft and the

grouting of the shaft are now in progress. The contractor's force averaged eight

men, the maximum being 24 during the week ending December 23, 1933. The
contractor's camp at this plant was unoccupied except by a watchman.
The only additional plant items required were one grouting machine and one

guniting machine.
Shaft 10. — No work was done at this shaft until February 3 when the con-

tractor started to remove the crushing plant and install concreting plant. Tunnel
lining plant including 125 feet of forms was moved from the west heading of Shaft

11 on April 29, and tunnel lining plant with 125 feet of forms from the east heading

of Shaft 9 on May 7. Concrete lining was started in the east heading on June 21

and in the west heading on July 5. The screening plant at the top of Shaft 10 was
destroyed by fire on July 23. Repairs were completed and concrete lining con-

tinued in the west heading on August 6 and in the east heading on August 9. At
the end of the year the lining had been carried to within 521 feet of the shaft east-

erly and 499 feet westerly. The average weekly progress of the tunnel lining was
432 feet in the east heading and 423 feet in the west heading, the maximum being

498 feet in the east heading and 625 feet in the west heading in the week ending

September 1. The contractor's force averaged 58 men, the maximum being 130

during the week ending October 13. The average number of persons occupying

the camp was 11, the maximum population being 28 during the week ending July 21.

There was no material change in plant items during the year.

Shaft 11. — The tunnel lining was continued, progress being rather slow during

the winter on account of weather conditions at the surface plant. The crushing

and screening plant at the top of the shaft was destroyed by fire on January 2.

Lining was continued using available stored aggregates until January 26 when a

temporary screening plant was erected and used until the concreting was stopped
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on March 13, the lining being completed except for a length of 27 feet at the bottom

of the shaft. The tunnel lining plant in the east heading was dismantled and re-

moved and that in the west heading was taken through the tunnel to the west

heading of Shaft 10. Beams and slabs for the cover at the top of the shaft were

precast August 25. Grouting operations in the tunnel were started on November
7 at the timbered section east of Shaft 12. The average weekly progress of the

tunnel lining was 212 feet in the east heading and 220 feet in the west heading,

the maximum being 375 feet in the east heading and 526 feet in the west heading,

in the week ending December 9, 1933. The contractor's force averaged 21 men,

the maximum being 113 during the week ending December 9, 1933. The average

number of persons occupying the camp was 5, the maximum population being 20

during the week ending December 2, 1933.

There was no material change in plant items during the year.

Shaft 11A. — Work was started October 1 on grading the access road and

clearing the site for this shaft, the design of which is hereinbefore described. The
electric transmission line which follows the line of the tunnel was relocated around

the shaft October 17, and transformers installed November 2. Earth excavation

was started November 6 at the top of the shaft and for the outlet channel, using

both a clamshell and dragline bucket. To eliminate the necessity of pumping

during the excavation and shaft sinking, the contractor plans to drill a pilot hole

about 65 feet through the ledge to the roof of the tunnel and equipment for this

purpose is being moved to the site. The contractor's force averaged 4 men.

The principal items of plant were as follows:

One gasoline driven shovel
Clamshell and dragline bucket hoists
One well drilling outfit

Tunnel Vent.— At the beginning of the year the 8-inch hole had been drilled

from the bottom of a test pit at the surface for the tunnel vent, the design of which

was described in last year's report. The work was continued to completion. The
8-inch hole was lined with 6-inch copper tubing, smooth inside, with butt joints

formed by an outside coupling soldered in place as the tubing was lowered. The
bottom was then caulked in the tunnel arch and the tubing grouted into the hole.

The vent cap was installed about 7 feet above the ground and about 160 feet above

the tunnel arch and the grading completed the latter part of July.

Shajt 12 and Swift River Intake.— The contractor continued the installation

of the crushing, screening, washing and mixing plant above the cut and cover

section of the lower intake just west of the tunnel portal. This plant was com-

pleted December 16 and concrete lining commenced December 18. The concrete

was conveyed to cars in the tunnel through a 10-inch square chute which passed

through an opening left for the purpose in the arch of the cut and cover section

just west of the face of the portal cut and later blocked and sealed. The aggregate

bins were equipped with steam coils and the mixer house and trap tunnel were

steam heated. Concrete was mixed and placed on days when the temperature

registered 20° to 25° below zero F., using water heated to 120° F. The tunnel

plant at this shaft was similar to that used at other shafts except that only 100

feet of form were used, and the concrete gun was increased in capacity with its

hopper equipped with a feed screw. The lining of the regular horseshoe section

was completed and the transition made to the circular section east of the shaft

on May 12. A circular section of the pressure type was cast for a length of 200

feet just east of the shaft, using wooden forms in 25-foot sections set up on precast

concrete pedestals. The tunnel lining was completed May 27.

The average weekly progress of the tunnel lining was 470 feet, the maximum
being 705 feet during the week ending March 23. Preparations for lining the

shaft were begun early in July. Before the aggregate plant was dismantled enough
coarse aggregate was prepared to complete the shaft lining. The supply of sand,

however, was inadequate and about 500 cubic yards were borrowed. _A one-yard

mixer was installed just south of the shaft head and a cement shed built close by.

Concrete lining of the shaft commenced July 28 and at the end of the year had
reached Elev. 492, about 65 feet above the tunnel arch, 14 feet below the original

surface and 47 feet below the foundation floor of the future superstructure.
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Work was in progress on dismantling plant and buildings and cleaning up,

particularly along the lower intake channel where some additional riprap was
placed on the channel side slopes and the berms. Permanent rack bars were
placed in the openings of the lower intake channel and the permanent concrete

sill completed at Elev. 428, 102 feet below the flow line of Quabbin Reservoir.

Rock excavation in the upper intake channel was completed from the shaft to a
point about 50 feet west before any concrete forms were placed in the shaft. The
construction of a winter housing covering the entire working space at the top of the

shaft to allow laying of stone masonry to continue throughout the cold weather
is in progress, and a steam boiler for heat and hot water has been installed. The
contractor's force averaged 44 men, the maximum being 80 during the weeks
ending January 20 and March 24. The average number of persons occupying the

camp was 7, the maximum population being 24 during the week ending January 6.

Various changes were made in plant items during the year as above described.

At the end of the year there remained
1 Derrick with 40 ft. boom
1 Air compressor, 550 cu. ft. per min. capacity, driven by 125 H.P. motor
1 1-yd. concrete mixer
1 Steam boiler
Carpenter shop equipment
Miscellaneous rolling stock and portable equipment
4 Pumps, the largest having a capacity of 700 gals, per min., under a 100-ft. head and driven by 30

H.P. motor.

Tunnel lining has progressed to date as follows:
Year ending

To Nov. 30, 1933 Nov. 30, 1934
7,419 ft. ft.

6,193 ft. Oft.

Shaft 9
East
West

Shaft 10
East
West

Shaft 11
East
West

Shaft 12
East
West

Totals 24,994 ft.

Total length of lining under Contract 20.

Oft.
Oft.

4,679 ft.

6,703 ft.

Oft.
Oft.

7,772 ft.

8,041 ft.

2,605 ft.

1,238 ft.

8,805 ft.

319 ft.

28,780 ft.

Total
Completed
7,419 ft.

6,193 ft.

7,772 ft.

8,041 ft.

7,284 ft.

7,941 ft.

8,805 ft.

319 ft.

53,774 ft.

Remaining
to be Lined

26 ft.

15 ft.

521 ft.

499 ft.

16 ft.

11 ft.

Oft.
Oft.

1,088 ft.

54,862 ft.

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

of Contract 20 are as follows

:

Shaft 9
84

2,335

101,791
11,397

178
13,612

420
28,542

34
10

48,616

3,994

23,433

Shaft 10
318

3,617

104,212
11,632
2,500
435
397

15,314
929

32,736

— 1,445

60,582
6,791

38,229
2,381

9,090

1,570
20

Earth excavation for shafts (cu. yds.) .

Rock excavation in shafts and in tunnel with
in 50 feet of shafts (cu. yds.)

Excavation in tunnel, except within 50 ft. of
shafts (cu. yds.) ....

Shaft and tunnel drainage (lin. ft.)

Earth excavation in open cut (cu. yds.)
Rock excavation in open cut (cu. yds.)
Forms for concrete lining in shafts (lin. ft.)

Forms for concrete lining in tunnel (lin. ft.)

Concrete masonry in shafts (cu. yds.) .

Concrete masonry in tunnel (cu. yds.)
Concrete masonry not in shafts or tunnel

(cu.yds.)
Permanent timbering in tunnel (M ft . B .M .)

Temporary timbering in tunnel (M ft. B.M.)
Portland Cement (bbls.J

Gunite protective coating of tunnel rock
(lin. ft.)

Refilling and embanking (cu. yds.)
Miscellaneous cast iron, wrought iron and

steel (lbs.) .....
Riprap (cu. yds.) ....
Paving (cu. yds.) ....

Included in item, "Earth excavation in open cut."

Electric power for all contract requirements was purchased by the contractor.

The total consumed at the different shafts during the year was as follows:

K.W.H.
•Shaft 9 284,800

53,195

3,453
1,625

3,415

Shaft 11
225

2,660

106,993
11,726
1,803
106
258

15,225
611

31,933

.1

54
4.5

51,375

Shaft 12
Shaft llA and Intake

— 18,979

1,896
26

— 31,239

5,253

148,251
822
21

Shaft 10
Shaft 11
Shaft 11

A

Shaft 12

Total

1,824,800
1,052,400

2,100
895,800

4,059,900
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The total electrical power consumed on Contract 20 from beginning of work
on April 23, 1931, to November 30, 1934, was approximately 23,107,570 kilowatt

hours, the total length of tunnel excavated being 54,831 linear feet and the total

length of tunnel lined being about 53,774 linear feet.

QuABBiN Reservoir Division— Enfield Office

The Quabbin Reservoir 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 removal work, and the soil testing

and water analysis laboratories. This division also continued in charge of con-

struction work at the dike site, of the construction of exploratory caissons at the

main dam site, of the construction of the Belchertown-Pelham highway and its

extensions and of the relocation of the high-tension transmission line of the New
England Power Compaiw.

Miscellaneous Office Work

Semi-monthly estimates for Contracts 36, 41 and 44, monthly estimates for

Contracts 23, 40 and 43, and the final estimate for Contract 40 were prepared. The
preparation of real estate plans along the line of the new highway west of the

reser\^oir was continued. Revised topographic plans of the main dam site and its

vicinity were made. Photographs of the progress of construction carried on
under the supervision of this and other divisions were taken. Meteorological

records at Enfield were continued.

Miscellaneous Field Work

Lines and grades were given for construction on Contracts 23, 36, 40, 41, 43 and
44. A detailed topographic survey was made of the areas at the site of the spill-

wsij and spillway channel east of the main dam and of other areas in this vicinity.

At the main dam the sites of the spillwaj^ and of its approach and discharge channels

and other adjacent areas were cleared. Pumping from exploratory caisson 20 at

the main dam site was continued until May 1 when it was taken over by the con-

tractor sinking the caissons at the dike site, who was ordered to sink two addi-

tional exploratory caissons at the main dam site. The extension of the 24-inch

discharge line to carry the pumpage from the exploratory caissons to a point above
the upstream cofferdam was continued to completion and put in service December
15, 1933. Daily readings of the ground water level in numerous test wells were

continued during the pumping operations at the dike and the dam. Sub-surface

investigations were made by test pits in areas available for borrow for the dike

embankment and for the east branch baffle. A cableway was installed across the

approach channel to the stream control tunnel for the purpose of gauging the flow

of the Swift River at this point. A log boom was placed across the entrance to the

approach channel and following heavy rains the diversion tunnel was inspected

and cleared of any accumulated debris. Repairs were made to the heating system

of the Commission's garage in Enfield. The Department of Public Works con-

tinued its use of the garage for storage of equipment.
iVlong the new highway west of Quabbin Reservoir vistas for broad views were

cleared and debris removed from the brook channels leading to culverts under the

highwaj^
Survej^s were made of various existing water supplies in Enfield and a labor

force was employed on repairs to the same. Alterations were made to the field

office at the main dam site constructed under Contract 30 to prepare it for use by
the Dam and Aqueduct Division.

Reservoir— General

Topogra-phy. — Very little progress was made during the year on the general

topographic maps within and adjacent to the proposed reservoir. To date 28,884

acres or 45.2 square miles have been surveyed. In the spillway location northeast of

the main dam, detailed topographic surveys were made and maps plotted with

2-foot contour intervals. About 1.4 miles of the Swift River watershed divide

was surveyed in addition to the 11.9 miles surveyed by the Coldbrook-Swift Tunnel
Division, making a total to date of 13.3 miles.
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dated January 4, for the purchase of standing timber, this company started cutting

operations January 17 and continued throughout the year with a maximum of

four mills in operation. The kunber was stacked as cut and hauling away com-
menced August 1 and continued throughout the year. At the end of the year

about 4,420,000 Ft. B.M. had been cut, and about 1,528,000 Ft. B.M. had been

hauled.

Soil Testing Laboratory.— The work of exploring, collecting and testing ma-
terials, and the washmg of materials in the experimental sluicing bin, to determine

their suitability for use in the construction of the proposed main dam and dike

and other structures was continued. New equipment was added to the labora-

tory as testing methods were expanded to include new studies and to keep pace

with current developments in soil engineering. Investigations were continued

of the glacial deposits in prospective borrow areas on both sides of Beaver Brook
valley north of the dike site and of the Swift River north of themain dam site.

Similar investigations were made of materials at the suggested site for the east-

branch baffle at Greenwich Village. Tests were continued of top soils for imper-

vious refill particularly in connection with the work under Contract 36. The
latter included routine control tests for permeability, density, moisture and or-

ganic material, and the use of the plasticity needle. Tests were continued of con-

crete aggregates, concrete and other miscellaneous materials used in the con-

struction work of this and other divisions.

Chemical and Bacteriological Laboratory. — The collecting and analyzing of

water samples were continued in cooperation with the headquarters office and with

assistants from the Coldbrook-Swift Tunnel Division and included also the analy-

sis of industrial wastes. Samples of the water supplies of contractors engaged on
work in this and other divisions and of miscellaneous supplies on property con-

trolled by the Commission were collected and analyzed periodically.

Progress of Contracts

Contract 23. — Contract 23, for making borings in the towns of Belchertown,

Enfield, Ware, Greenwich and Hardwick, continued in force throughout the year.

The work consisted principally of the exploration of proposed borrow areas for

materials to be used in construction, of explorations in the vicinity of the east

spillway site and spillway channel and of the sinking of wells for the observation

of ground water levels at the main dam site.

The value of work included in contract estimates during the year was $8,919.41

or a total to November 10, the date of the latest estimate, of $51,712.57, of which

90% was approved for payment. The contractor had one drilling rig in operation

during the year and employed an average of two men.
Contract 35. — Contract 35, with the New England Power Company,_ for the

purchase of electricity for experimental work at the dam site, was continued in

force throughout the year. The contract was amended to permit the taking of

power for future pumping at larger capacity from all three exploratory caissons.

Electric power was purchased for use in experimental pumping from caisson 20.

The total power furnished was 430,860 kilowatt hours, costing $7,972.30, during

the year.

Contract 36. — Contract 36, for constructing a core wall to sound rock at the

site of the dike of Quabbin Reservoir in the towns of Enfield and Ware, continued

in force throughout the year. The sinking of caissons continued by the method
previously reported and the remaining 14 caissons were completed, sunk and
sealed to sound rock, the last caisson being sealed March 24. The total depth of

sinking of caissons below the ordered bottom of the open-cut trench was 2,013

feet not including a total of 336 feet of underpinning below the cutting edge after

sinking stopped. Of this total, 1,496 feet was by open excavation and 517 feet

under compressed air, in addition to the underpinning under compressed air. The
ground water was lowered to such an extent that although the maximum depth

of sinking below the original ground water level was 130 feet, the maximum pres-

sure was only 25 lbs. per square inch, at the bottom of caisson number 10, near

the deepest point in the rock gorge.

The construction of end joints between the caissons was continued by the method
previously reported and the remaining 18 end joints were excavated and sealed,
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the last end joint being sealed May 23. To complete the westerly end a short
length of core wall was constructed in open trench. The bedrock wall of the valley
rises very steeply at this point and considerable loose, scaly and heavily-seamed
rock was removed and a concrete mat was constructed on the ledge to an eleva-
tion somewhat above the required refill of impervious material. Grouting through
the bottoms of the sealed caissons was continued to completion in the manner
previously described and extended to the limit of the concrete mat at the westerly
end of the core wall.

Following the completion of the sinking of caissons, concrete was added to the
top of all low caissons to make a continuous wall 25 feet above the bottom of the
open-cut trench at all points. One end of caisson 7 was extended by a concrete
shaft carried up to an elevation above the top of the impervious refill so that access
could be had to pumps in this caisson as well as to those in the high caisson num-
bered 13, which was sunk from the original surface as an exploratory caisson under
Contract 32.

The shafts of all caissons, except the high shaft in caisson 7, and one shaft in

caisson 13 reserved for access as above described, were filled to their tops with
impervious material consisting of carefully selected top soil thoroughly tamped by
means of a concrete cylinder attached to a cable and hoisting engine and repeatedly
dropped during placing of the material. The open trench was trimmed to grade
and refilled around and over the tops of the caissons with impervious material to an
elevation which would permit natural drainage into Beaver Brook. The imper-
vious refill consisted of selected top soil placed in 6-inch layers and compacted by
rolling with a 14-ton banded roller. The top soil was excavated by a power shovel
hauled to the dike in 2-cubic yard dump trucks and spread by bulldozers. At
points inaccessible to the roller, consolidation was effected by hand tamping. To
keep the ground water level down during the operations pump suction inlets were
provided in the bottom of caissons 4, 7, 10, 13 and 16 and the water was plraiped
at various times from these points. Pumping from chambers of other caissons
was also clone during the sinking operations. As the fill reached the tops of the
various caissons, pumping was discontinued, the suction intakes grouted and the
wells sealed. A pipe line w^as placed through the cofferdams and the core wall to
carry the flow of Beaver Brook past the site until its waters are diverted northerly
to the Swift River. At the end of the year practically all the work at the dike
site was completed except for a small amount of stripping and impervious filling.

Exploratory Caissons at Main Dam. — On April 13, the contractor was ordered
to sink two additional exploratory caissons at the main dam site near the old river

bed where the depth to sound ledge was the greatest. These caissons were sunk
and equipped for pumping from suction intakes beneath the cutting edge on both
upstream and downstream sides just above the ledge in order that the experimental
pumping from caisson 20, sunk under Contract 32, could be extended to effectively

lower the ground water level over the entire valley floor. These two exploratory
caissons, constructed of the same design as those at the dike, were 45 feet long
and 9 feet wide. They were located so as to become a part of a future core wall at
the main dam similar in all respects to that at the dike. The sinking of these
caissons was expedited by pumping from the working chamber of one caisson
while the other was being sunk and by continuous pumping from small intakes
in the side walls of the first exploratory caisson, numbered 20, which, although of

small capacity and located at a considerable distance from the river bed, had
already lowered the ground water level 10 feet at the river bed. The maximum
air pressure used for a brief period at the bottom of these two caissons was 373^ lbs.

At the end of the year these caissons had been sealed to bedrock, and suction
intakes of ample capacity installed in the concrete seals below the cutting edge.
The porous condition of the ground in the immediate vicinity of the bottom of

caisson 7 was found to be much more favorable to a high pumpage rate than in the
case of caisson 9. At the end of the year the original caisson, numbered 20, was
delivering about 900 gallons per minute, number 7, about 3,100 gallons per minute
and numloer 9, about 1,000 gallons per minute, a total of about 5,000 gallons per
minute. Observations on the resulting lowering of the ground water level indicate
that it will be possible to construct the entire caisson cut-off wall at relatively low
air pressure and reduced cost. Caisson 7 was sunk 104 fept and caisson 9, 108 feet



Contract 36.— Dike Core Wall, Placing Impervious Refill in the Open-Cut
Trench Around and Over the Projecting Tops of the Caissons.

View Looking West.

Contract 36.— Main Dam Core Wall, Starting Two Exploratory Caissons at

Main Dam Site. Old River Bed and Railroad Pass through
Gap in Upstream Cofferdam.
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to what borings indicate is the deepest point of the rock gorge. Tlie maximum
depth reached in the underpinning was 1 22 feet below the old river bed.

The vahie of work included in contract estimates during the year was $429,-

698.20, or a total to November 20, the date of the latest estimate of $1,103,513.15,

of which 90% was approved for payment. The contractor's force averaged 121

men, the maximum being 187 on August 21. The average number of persons
occupying the camp at the dike site was 13, the maximum population being 24
during the week ending August 4, when the contractor's camp closed.

No important items of plant were added during the jeav except one 1-cubic

yard concrete mixer on tractor treads and one aggregate unloader.

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

Contract 36 are as follows

:

Earth excavation in open cut to elevation 400
Earth excavation in open cut below elevation 400
Rock excavation as boulders in open cut
Rock excavation as ledge in open cut
Stripping ......
Unconsolidated enabankment
Consolidated pervious embankment .

Rolled impervious embankment
Pumping ......
Earth excavation for core wall, bottom of open cut to elevation 310
Earth excavation for core wall below elevation 310
Rock excavation in caissons to elevation 310
Rock excavation in caissons below elevation 310
Concrete not placed under air pressure
Concrete placed under air pressure
Impervious filling in caisson shafts
Drilling holes in rock or masonry
Furnishing and placing grout
Portland cement .....
Riprap .......

227,600 cu. yds.
47,500 ' '

1,440 " "

3,800 " "

62,000 " "

29,000 " "

221,500 " "

106,000 " "

229,300 mil. ft. gals.

29,800 cu. yds.
1,960 " "

2,015 " "

1,045 " "

38,820 " "

5,100 " "

3,200 " "

9,800 lin. ft.

520 cu. yds.
72,595 bbls.
4,490 cu. yds.

Contract 4-0. — Contract 40, for the removal and relocation of transmission and
telephone lines and substation, in the towns of New Salem, Belchertown, Enfield

and Ware, was continued to completion. The 22,000-volt line was completed
December 8, 1933. The telephone line on the 22,000-volt alignment was com-
pleted December 11. On December 17, the second circuit of the 66,000-volt line

was energized and permanent connections made on the 22,000-volt line with the
Belchertown tap. All work on the 66,000-volt line was completed January 11.

The work of raising towers and protecting their footings with embankment fill

and riprap on the 110,000-volt line in New Salem was completed January 12.

The value of work included in contract estimates during the year was $86,744.00
the final estimate dated February 15 being for $104,790.10, and the total including
damages, $154,790.10. The contractor's force averaged 34 men to January 26,

the maximum being 57 for the week ending December 16, 1933.

Contract J{.1. — Contract 41, for constructing a portion of the Belchertown-
Pelham highway in the towns of Belchertown and Pelham, Hampshire County,
continued in force throughout the year. Construction work was carried on through
the winter until February 20 and then closed down until April 20 when it was again
resumed. The work during the winter was confined to earth and ledge excava-
tion, placing gravel base and laying pipe culverts in the vicinitj^ of the Pelham-
Shutesbury town line where considerable water had been encountered in the exca-

vations. The frozen ground expedited the contractor's operations in truck hauling.

Construction of the macadam surface was resumed May 4 about 34 mile north of

the Belchertown line in Pelham and continued northerlj^ to completion. Broken
stone was hauled by truck from a quarry in Amherst. The base course 43^2 inches
thick was formed by a power grader and then "spotted" by hand to the true sur-

face. This course was rolled with a 12-ton gasoline or steam roller, bound with
sand and again rolled. The top course 2 inches thick was similarly placed and
rolled without the sand binder. Asphalt penetration was at the rate of 2)4. gals,

per sq. yd. on all grades less than 3%. The surface was then covered with pea
stone, broomed and rolled. On grades less than 3% a seal coat of asphalt was
applied at the rate of % gals, per sq. yd., another application of pea stone made,
and the surface given its final rolling. On grades of 3% or over asphalt penetra-
tion was applied at the rate of 2^/^ gals, per sq. yd. with no seal. Inspection of the
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stone surfacing and asphalt applications was made by the District Engineer's

Office of the Department of Public Works.
Loam berms were constructed on the shoulders on the inside of banked curves

and on steep grades on fills, to prevent erosion of embankments, and cobble gutters

treated with asphalt were installed to carry the drainage down the slopes of fills

and at other critical points. In general, slopes in cuts were protected by the con-

struction of ditches back of the top of the slope. Considerable loaming and seed-

ing was done on wet slopes to prevent slides onto the highway. The embank-
ment was widened at various places to permit parking of automobiles at scenic

outlooks. The work was completed November 20.

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

of the latest estimate, was $228,423.63, of which $117,651.00 was assumed by the

Department of Public Works, covering surfacing items. Of the remaining $110,-

772.63, $106,280.34 was approved for payment. The contractor's force averaged
46 men, the maximum being 77 during the week ending August 25. There were
no additions to plant items.

The total work done and materials furnished under the principal items of Con-
tract 41 are as follows:

Roadway earth excavation
Ledge excavation
Ordinary borrow
Gravel borrow
Loam borrow .

Plain cement concrete masonry
Reinforced concrete masonry
Broken stone .

Bituminous material
Cable guard rail

110,700 cu. yds.
17,235 " "

65,750 " "

54,750 " "

8,350 " "

375 " "
123 " "

51,000 tons
328,000 gallons
26,600 lin. ft.

Contract 4-3. — Contract 43, for constructing an extension of the Belchertown-
Pelham highway to New Salem Center in the towns of Shutesbury and New Salem,

Franklin County, continued in force throughout the year. This road is of the

same type as built under Contract 41. Construction work was closed down for

the winter on December 23, 1933, and resumed on March 30. One 8' x 8' rein-

forced concrete double box culvert and one 8' x 8' single box culvert were con-

structed at the crossing of the west branch of the Swift River. Broken stone was
delivered by rail to New Salem and hauled by truck from the railroad siding.

Placing broken stone was started June 11 and completed October 24. The base

course was 4 inches thick bound with sand and the top course 23^ inches thick.

On three heavy fills the bottom course of broken stone was omitted and a 3-inch

layer of top stone placed on the gravel base to permit a possible later application

of stone if settlement should occur. Asphalt penetration was started June 25 and
all work of penetrating and sealing was completed October 29. Inspection of

the stone surfacing and asphalt applications was made by the District Engineer's

Office of the Department of Public Works.
Loam berms and asphalt treated cobble gutters were constructed and side

slopes in cut were loamed and ditched back of top of slopes the same as above
described in the case of Contract 41. Two particularly wet slopes near Coolej^ville

were underdrained by 4-inch vitrified pipe laid in trenches and backfilled with
porous material. On several very wet slopes on the southerly end of the road,

blind drains were installed to increase their stability and prevent slides. At the

end of the year the work was practically completed except the installation of guard
rail which was about 75% completed.

The value of work included in contract estimates to November 26, the date of

the latest estimate was $295,640.57, of which $101,371.50 was assumed by the

Department of Public Works, covering surfacing items. Of the remaining $194,-

269.07, $156,388.37 was approved for payment. The contractor's force averaged
56 men, the maximum being 87 for the week ending September 22.

The principal items of plant were as follows:

8 Gasoline shovels
4 Bulldozers
4 Road rollers
1 Road grader
2 Stone spreaders
3 Tractors
4 Compressors
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The total work done and materials furnished to date under the principal items

of Contract 43 are as follows

:

Roadway earth excavation
Ledge excavation
Ordinary borrow
Gravel borrgw
Loam borrow .

Plain cement concrete masonry
Reinforced concrete masonry
Broken stone
Bituminous material
Cable guard rail

224,900 cu. yds.
24,150

"

20,900
"

72,050
"

11,000
"

390
347 '

43,065 tons
267,600 gallons
27,900 lin. ft.

Contract 44- — Contract 44, for constructing an extension of the Belchertown-

Pelham highway north of New Salem Center in the towns of New Salem and
Orange, Franklin County, continued in force throughout the year. This road is of

the same type as built under Contracts 41 and 43. At the beginning of the year

the only work done was clearing. In spite of severe weather conditions the con-

tractor continued his operations throughout the winter. One 7' x 9' reinforced

concrete double box culvert at the crossing of the middle branch of the Swift

River, one 5' x 4' single box culvert 132 feet long at the crossing of Moosehorn
Brook and one 4' x 4' single box culvert 95 feet long at a crossing south of Moose-
horn Brook were constructed. At the crossing of the middle branch of the Swift

River deposits of soft silt up to 28 feet in depth were removed by dynamite. For
blasting the mat of stumps and roots on the surface of the swamp, dynamite was
placed in holes 18 inches apart in rows 4 feet apart. To provide a space for ma-
terial to be displaced from beneath the fill, a narrow area outside the foot of the

slope of the completed fill was blasted with dynamite placed in holes 4 feet on
centers. The fill was then placed over the area where the mat had been blasted,

pushing soft material ahead and to the sides, to a depth equal at least to that of

the underlying soft material to be displaced. Four-inch pipes spaced 12 feet on
centers were then driven through the fill to within 2 feet of the bottom of the

material to be displaced. These pipes were first sprung with 3^ pound of dynamite
each in order to free the bottom of the pipe and then loaded with the charge.

Where necessary this process was repeated until the fill reached a firm bottom.

About 12,000 pounds of dynamite were used.

Broken stone was delivered by rail to Orange and hauled by truck from the

railroad siding. Placing broken stone was started July 25 and the entire surface

completed October 2. All stone was placed by use of a box spreader, the base

course being 43/^ inches thick and the surface course 2 inches thick. On two
heavy fills the bottom course of broken stone was omitted and a 3-inch layer of

stone placed on the gravel base to permit a possible later application of stone if

settlement should occur. Inspection of the stone surfacing and asphalt applica-

tions was made by the District Engineer's Office of the Department of Public

Works.
Loam berms and asphalt-treated cobble gutters were constructed and side slopes

in cut were loamed and ditched back of top of slope where deemed desirable the

same as in Contracts 41 and 43. The work was completed November 20.

The value of work included in contract estimates to November 5, the date of the

latest estimate, was $182,848.76, of which $62,210.80 was assumed by the De-
partment of Public Works, covering surfacing items. Of the remaining $120,637.96,

85% was approved for payment. The contractor's force averaged 39 men, the

maximum being 94 on August 24.

The principal items of plant were as follows:

3 Gasoline shovels
3 Bulldozers
3 Stone spreaders
4 Road rollers

2 Road graders
2 Compressors
An average of 7 trucks, 2H to 5 tons.

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

Contract 44 are as follows

:

Roadway earth excavation
Ledge excavation
Gravel borrow
Loam borrow .

130,450 cu. yds.
21,045 " "

27,050 " "
9,000 " "
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Plain cement concrete masonry
Reinforced concrete masonry
Broken stone . .

Bituminous material
Cable guard rail

P.D. 147

200 cu. yds.
330 " "

23,000 tons
155,950 gallons
18,610 lin. ft.

Geological Data
Chapter 321, Acts of 1927, provides that "The Commission shall collect and

publish in its reports such information as to the geology of the region in which any
of the works which it is authorized to construct may be located as may be of value

in connection with the geological history of the State." Such information is

being prepared for publication in a subsequent report.

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 Nov. 30. 1933, and Nov. 30, 1934; and in force on November

30, 1934.
Canvass of Bids; Contract 50.

For data on Contracts Completed Prior to Nov. 30, 1933, see Sixth, Seventh
and Eighth Annual Reports. A General Plan of the Metropolitan Water Supply
and plans and profile of the Quabbin Aqueduct Tunnel have been published in

previous reports.

Respectfully submitted,

Frank E. Winsor, Chief Engineer.

20 Somerset Street, Boston, Mass.

December 27, 1934.
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FINANCIAL STATEMENT OF THE METROPOLITAN
DISTRICT WATER SUPPLY COMMISSION

Expenditures and Disbursements for the Fiscal Year and from 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 ....
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

Total General Overhead

Year ending
Nov. 30,
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Year ending
Nov. 30,
1934

Distribution of General Overhead
Administration, Commissioners' Office:

Wachusett-Coldbrook Tunnel
Coldbrook-Swift Tunnel .

Quabbin Reservoir
Main Dam ....
Beaver Brook Dike
Southern Sudbury Emergency Supply

Total Administration, Commissioners' Office

Engineering, Headquarters' Office:

Wachusett-Coldbrook Tunnel
Coldbrook-Swift Tunnel .

Quabbin Reservoir
Main Dam ....
Beaver Brook Dike
Southern Sudbury Emergency Supply

$3,000.36

3,642.28

6,428.97

6,032.98

8,738.78

0.00
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Total to
Nov. 30.
1934

$72,679.91

21,826.12

85,140.64

18,385.19

20,747.19

8,690.28

$27,843.37
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Special Agents, Salaries ....
Furniture and Fixtures ....
Automobile Purchase ....
Automobile Maintenance . . .

Miscellaneous Expense (undistributed)

Printing and Blueprinting
Stationery and Office Supplies

Postage

Total Real Estate

Waee Wateeshed Pkotection:
Salaries, Engineering and Clerical .

Legal and Expert Expense ....
Consultant Expense
Labor
Engineering Instruments
Contract No. 27, Swamp Improvement above
Ware River Intake

Contract No. 39, Rutland-Holden Sewer
Automobile Purchase
Automobile Maintenance . . . .

Special Experiments
Miscellaneous Expense (undistributed) .

Printing and Blueprinting ....
Stationery and Office Supplies

Installed Equipment
Purchases and Settlements ....
Taxes
Maintenance of Real Estate ....
Special Agents, Salaries

Automobile Maintenance ....
Miscellaneous Expense (undistributed)

Stationery and Office Supplies
Postage

Rutland-Holden Sewer, Maintaining, Clean-
ing and Repairing

State Sanatorium Branch ....
U. S. Vet. Hospital Branch ....
Trunk Sewer, except Branches

Total Ware Watershed Protection .

Ware Diveesion Damages — Except Juey Teials
Salaries, Engineering and Clerical .

Legal and Expert Expense
Consultant Expense .

Labor ....
Furniture and Fixtures
Laboratory Equipment
Laboratory Supplies .

Engineering Instruments
Rental of Equipment .

Automobile Purchase .

Automobile Maintenance
Contracts for Investigations and Survey
Materials of Construction .

Miscellaneous Expense (undistributed)
Printing and Blueprinting

Year ending
Nov. 30,
1934
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Year ending
Nov. 30,

1934
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Miscellaneous Expense (undistributed)

Printing and Blueprinting
Stationery and Office Supplies
Postage

Year ending
Nov. 30,
1934

$524.66
170.86

192.74

88.90

27
Total to
Nov. 30,
1934

^7,337.47

810.73

1,998.79

444.56

Total Engineering

Real Estate:
Legal and Expert Expense
Labor
Miscellaneous Expense (undistributed)

Printing and Blueprinting
Postage

Purchases and Settlements
Taxes
Maintenance of Real Estate
Fire Protection, Equipment

$58,205.32 $275,722.25

$44.05 $3,084.37
0.00 12.20

0.00 27.16
0.00 34.87
0.00 5.68

260.00 22,585.00
170.78 467.29

0.00 24.85
0.00 60.86

Total Real Estate . . . . . $474.83

Permanent Construction ^ Construction Contracts:
Contract No. 20, Construction of Coldbrook-

Swift Tunnel $806,569.55

$26,302.28

t,444,062.05

Total Contracts .

Permanent Construction
Labor ....
Installed Equipment .

Miscellaneous Expense

$806,569.55 $4,444,062.05

Except Construction Contracts:
$0.00 $64.75
25.77 117.64

1,083.87 2,358.16

Total

Total Coldbrook-Swift Tunnel

$1,109.64

$882,095.52

QuABBiN Reservoir Except Main Dam and Dike
General Overhead:

Administration $6,428.97
Engineering

Total General Overhead .

Engineering:
Salaries, Engineering and Clerical

Consulting Expenses .

Labor ....
Furniture and Fixtures

Laboratory Equipment
Laboratory Supplies .

Rental of Equipment .

Engineering Instruments
Rent and Upkeep
Automobile Purchase .

Automobile Maintenance
Special Experiments
Contracts for Investigations and Surveys
Office Buildings
Miscellaneous Expense (undistributed)

Printing and Blueprinting

Stationery and Office Supplies

Postage

22,762.97

$2,540.55

t,857,661.99

$85,140.64

460,323.35

), 19 1.94 $545,463.99

$30,449.63
228.23

1,682.70

59.65

532.91

1,013.87

0.00

127.38

1,756.48

-1,800.00

1,337.12

0.00

1,473.75

0.00

605.74

186.30

501.75

205.50

$312,917.74
228.23

7,218.69

3,017.03

1,010.31

1,935.35

16.75

6,402.28

7,046.03

15,036.39

13,129.65

422.80

12,068.54

4,915.54

4,738.40

1,736.68

4,952.96

905.14

Total Engineering $38,361.01 $397,698.51
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Real Estate— Except Board of Referees and
Legal and Expert Expense
Labor
Furniture and Fixtures

Miscellaneous Expense (undistributed)

Advertising . . .

Printing and Blueprinting

Stationery and Office Supplies

Purchases and Settlements

Taxes
Maintenance of Real Estate

Water Supply System
Fire Protection Equipment
Automobile Puj-chase

Automobile Maintenance
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 .

Furniture and Fixtures .

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

Year ending
Nov. 30,

1934

Jury Trial:
$10,888.93

0.00

0.00

689.42

0.00

183.43

0.00

427,232.46

37,807.33

1,125.38

24.60

85.61

0.00

15.00

0.00

22.43

0.00

2,268.67

0.00

0.00

363.28

146.05

0.00

0.00

2.40

2,600.67
0.00

62.25

0.00

7.33

29.36

2,000.00

Sub Total Real Estate— Board of

Referees '

.

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

Legal Expense .

Sub Total Real Estate -

Total Real Estate

QuABBiN Reservoir Damages:
Salaries, Engineering

Legal and Expert Expense

Jury Trial
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Total to
Nov. 30,
1934

$143,689.23
95.35
15.68

5,551.27

208.66

1,286.80

0.45

5,897,535.96

223,561.69

4,280.73
40.60

3,552.83

771.69
257.14

27.20

129.73

14.00

15,566.00

118.33

1,236.96

2,717.79

1,089.43

41.60

9.33

13.62

18,068.10

29.29

485.96
18.62

33.41

114.88

12,500.00

$485,554.60



P.D. 147

Board of Referees ....
Consultant Expense ....
Miscellaneous Expense
Purchases and Settlements

Total Quabbin Reservoir Damages

Swift Divbesion Damages:
Salaries, Engineering and Clerical .

Legal and Expert Expense
Consultant Expense .

Labor ....
Furniture and Fixtures

Laboratory Equipment
Laboratory Supplies
Engineering Instruments
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

Total Swift Diversion Damages

JUABBIN ReSERVOIK— CeMETEEIES
Quabbin Park Cemeteey Construction:

Salaries, Engineering and Clerical .

Legal and E.xpert 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 Shrub
bery

Receiving Vault
Water Supply System ....
Maintenance of Grounds ....
Miscellaneous Expense (undistributed) .

Printing and Blueprinting

Stationery and Office Supplies

Contract No. 34, Construction of Driveways

29
Year ending
Nov. 30,
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Removal and Reinterment of Bodies
Removal and Resetting of Monuments
Miscellaneous Expense
Rental of Equipment ....
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Year ending Total to

/ Nov. 30, Nov. 30,
1934 1934

QuABBiN Reservoir Main Dam
General Overpead:

Administration $6,032.98 $18,385.19
Engineering 19,521.75 67,509.28

Total General Overhead .... $25,554.73 $85,894.47

Engineering :

Salaries, Engineering and Clerical . . . $9,253.83 $75,470.77
Consultant Expense 799.49 5,078.51

Labor 2,035.60 5,293.48

Furniture and Fixtures 0.00 64.18

Laboratory Equipment 0.00 444.04

Rental of Equipment 0.00 420.00

Engineejing Instruments 55.74 201.56
Rent and Upkeep 291.18 320.08

Automobile Purchase 1,200.00 1,200.00

Automobile Maintenance 405.22 1,204.85

Contracts for Investigations and Survej^s . 9,518.58 52,229.21

Office Buildings 250.00 250.00
Special Experiments 255.07 1,568.49

Water Supply System . . . . . 10.00 20.00

Miscellaneous Exjoense (undistributed) . . 6,056.89 10,533.43

Printing and Blueprinting .... 37.11 64.15

Stationery and Office Supplies . . . 0.00 145.05

Postage 0.55 0.55

Total Engineering $30,169.26 $154,508.35

Permanent Construction^—^Construction Contracts:
Completed Contract No. 30 . . . . $0.00 $544,610.60
Completed Contract No. 32, Constructing

Exploratory Caisson at Main Dam . . 0.00 48,390.81

Contract No. 36, Constructing Exploratory
Caissons at Main Dam 162,162.29 $168,472.48

Total Contracts $162,162.29 $761,473.89

Permanent Construction^—-Except Construction Contracts:
Labor $1,522.80 $2,491.80

Installed Equipment 0.00 3,253.00

Temporary Equipment . . . . . 2,969.23 4,213.39

Miscellaneous Expense 1,314.10 2,296.15

Total $5,806.13 $12,254.34

Total Quabbin Reservoir Main Dam . $223,692.41 $1,014,131.05

QuABBiN Reservoir Beaver Brook Dike
General Overhead:

Administration $8,738.78 $20,747.19

Engineering 30,599.65 78,834.42

Total General Overhead .... $39,338.43 $99,581.61

Engineering:
Salaries, Engineering and Clerical . . . $27,682.55 $67,078.99

Consultant Expense 807.47 4,823.97

Labor 3,043.80 4,925.92

Furniture and Fixtures 0.00 127.22

Laboratory Equipment 0.00 315.73

Rental of Equipment 0.00 921.50

Engineering Instruments 49.00 52.27

Rent and Upkeep 0.00 16.00
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Year ending Total to
Nov. 30, Nov. 30,

1934 - 1934

Automobile Purchase $600.00 $600.00

Automobile Maintenance 650.54 1,286.82

Contracts for Investigations and Surveys . 5,517.72 23,609.47

Special Experiments 53.60 53.60

Miscellaneous Expense 478.29 4,565.61

Printing and Blueprinting .... 792.46 1,271.23

Stationery and Office Supplies . . . 9.07 63.19

Advertising 79.34 79.34

Total Engineering $39,763.84 $109,790.86

Permanent Construction — Construction Contracts:
Completed Contract No. 32, Constructing

Exploratory Caisson at Dike . . . $0.00 $114,447.52

Contract No. 36, Constructing a Core Wall to

Sound Rock at the Site of the Dike . . 224,566.10 824,689.36

Total Contracts $224,566.10 $939,136.88

Permanent Construction — Except Construction Contracts:
Labor . $7,873.55 $9,423.95

Temporary Equipment 0.00 305.65

Tools and Equipment 14.70 14.70

Miscellaneous Expense 283.43 1,562.04

Total $8,171.68 $11,306.34

Total Quabbin Reservoir Beaver Brook
Dike $311,840.05 $1,159,815.69

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— Construction Contracts
Completed Contracts Nos. 6, 7, 11, 13, 15, 16 0.00 375,194.44

Completed Contract No. 5 Cordaville Pipe

Line 500.00 83,762.86

Permanent Construction— Except Con-
struction Contracts ...... 0.00 11,937.37

Total Southern Sudbury Emergency
Supply $500.00 $638,533.83

Summary
Wachusett-Coldbrook Tunnel, Ware Supply . . $618,416.54 $12,752,074.29

Special Investigation— Pollution of Ware and
Quinapoxet Watersheds 0.00 1,995.99

Coldbrook-Swift Tunnel 882,095.52 4,857,661.99

Quabbin Reservoir Except Main Dam and Dike . 1,376,740.54 9,340,013.80

Quabbin Reservoir Main Dam .... 223,692.41 1,014,131.05

Quabbin Reservoir Beaver Brook Dike . . . 311,840.05 1,159,815.69

Southern Sudbury Emergency Supply . . . 500.00 638,533.83

Unassigned -9.21 563.42

Grand Total $3,413,275.85 $29,764,790.06

Receipts from Rents, Sales, etc.

Sales $17,257.71 $133,031.02

Rents 50,309.48 304,301.23

Miscellaneous 2,104.39 5,276.03

Total Receipts $69,671.58 $442,608.28
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